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ACKNOWLEDGEMENTS
Martin County Fire Rescue’s Emergency Management Agency engaged a number of community
stakeholders and utilized a variety of data sources to complete this update to the Martin County Local
Mitigation Strategy (LMS).
The LMS Committee is comprised of agency representatives from five jurisdictions in Martin County, as
well as the Martin County School District, Martin Health Systems, and Florida Forest Service, private
firms and the public to develop strategies to prepare for disasters, was crucial to the development of
this plan.
In addition, students at Indian River State College utilized historical data and information from the
National Climatic Data Center; the National Oceanic and Atmospheric Administration; Hazus-MH; Martin
County’s Information Technology Department, Building Department, and Engineering Department;
Treasure Coast Regional Planning Council, and the Florida Forest Service to update this document with
the “best available” climate and hazard vulnerability data.

EXECUTIVE SUMMARY
This is a multi-jurisdictional hazard mitigation plan, and the planning effort has been conducted through
the coordinated, cooperative effort of several local governments within Martin County. In August and
November 2014. These local governments include Martin County, the City of Stuart, the Town of Jupiter
Island, the Town of Sewall’s Point, and the Town of Ocean Breeze. All agencies have provided
vulnerability and mitigation strategies to culminate the publication of this 2015 update of the “Martin
County Unified Local Hazard Mitigation Strategy.”
For this 2015 update, a new project prioritization methodology was introduced for consideration. With
the updated analysis, student worked to identify, justify and coordinate the prioritization of projects for
each participating agency. These projects are aimed to avoid or minimize vulnerabilities in the future.
These proposed projects and programs are also referred to as “Mitigation Measure Projects or
Initiatives” in this document.
A final draft has been presented to the Local Mitigation Strategy Committee for review and comment.
Once all concerns have been address, a public comment and public presentation will be held. After two
weeks of public comment, all concerns will be returned to the LMS Committee to be addressed.
This update has been submitted to the Florida Division of Emergency Management (FDEM), who also
has the authority to review the document on behalf of the Federal Emergency Management Agency
(FEMA), for review in comparison to the requirements from the Local Mitigation Plan Review Guide,
revised by FEMA in March 2013. Once notified that this draft adequately addresses all requirements of
the 44 CFR §201.6 (Local Mitigation Plans, the plan will be submitted to the participating jurisdictions’
governing bodies for formal adoption and approval. Adoption resolutions can be found in Appendix F.
The final draft plan will be submitted to the governing bodies of the participating jurisdictions for final
approval and adoption. Consistent with the normal practices of the participating jurisdictions, which
conduct meetings in accordance with Florida’s open meetings statutes, the public will have an
opportunity to comment upon each jurisdiction’s adoption of the plan during public meetings. In
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accordance with Federal practice, the participating local jurisdictions have one year from the date of
State approval of the plan to complete the formal adoption.
This plan will continue to be updated in the future to ensure it addresses changing conditions in the
participating jurisdictions, experiences with disasters that occur and any changes in the characteristics of
the hazards that threaten the involved communities. This updating process and future editions of the
local mitigation strategy will also be used to inform and involve the public, and other interested groups,
in an effort to elicit their participation in making the community more resilient to the impacts of future
disasters.

INTRODUCTION
Martin County, the municipalities within it, districts, public and private entities have engaged in
mitigation planning since 1998 to make the population, neighborhoods, businesses and institutions of
the community more resistant to the impacts of future disasters. The group has been undertaking a
comprehensive, detailed evaluation of the vulnerabilities of the community to all types of natural,
technological and societal hazards in order to identify ways to make the communities of the planning
area more resilient to their impacts. This document reports the results of that planning process for the
current planning period as indicated in the below table:
Table 1.0 – Planning Schedule
Start of Planning
10/1/2008
9/5/2014

Anticipated Completion
6/1/2010
11/1/2015

Date Plan Released
12/9/2010
TBA

EXECUTIVE SUMMARY
OVERVIEW
Martin County is one of Florida’s 67 counties. It is located on Florida’s east coast in south central Florida
and is bordered by 21 miles of coastline with two inhabited barrier islands. Martin County’s population
in 2010 was 147, 492 according to the United States Census Bureau. Martin County has one ocean
access inlet, St. Lucie Inlet. The St. Lucie Inlet is a manmade federal inlet that is Martin County’s only
point of access to the Atlantic Ocean—it separates the barrier islands of Hutchinson Island to the north
and Jupiter Island to the south. The inlet connects the Atlantic Ocean to several waterways, including
the Indian River Lagoon, the St. Lucie River, the Hobe Sound Narrows and the Intracoastal Waterway.
There are several stakeholders in mitigating risks within Martin County; one unincorporated county, four
incorporated cities, a school district, one state entity, not-for-profit community advocate group for
challenged citizens and one not-for-profit community-based health care organization. Those entities
are:






Martin County;
City of Stuart;
Town of Jupiter Island;
Town of Sewall’s Point;
Town of Ocean Breeze;
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Martin County School District;
Florida Fire Service;
Advocates for Rights of the Challenged of Martin County; and
Martin Health Systems

Historical Vulnerability
In 2004, Florida was impacted by four hurricanes. Personal property damage in Martin County during
those storms estimated $1 Billion with a $2.13 Million damage estimate to crop production. Since 2005,
Martin County has experienced six disasters ranging from flooding to wildfires. Terrorism preparedness
continues to be a concern since the events of September 11th. Martin County is a primary
transportation corridor to and from South Florida. Martin County has two major interstates, three
railroads that provide means to move commerce from the two seaports to the south. Transportation
accidents and hazardous materials releases on these transit ways continue to put Martin County as risk.
While continually planning for these types of disasters, technological hazards have come to the forefront
of emergency management. Florida Power and Light’s Saint Lucie Nuclear Power Plant is located just
north of Martin County. The nuclear plant’s emergency planning zone includes Jensen Beach,
Hutchinson Island, and Sewall’s Point Communities for evacuation and response in times of an
emergency. Throughout the state, technological disasters occur daily – transportation accidents,
communication failures, chemical releases, and well field contamination. These types of events as well
as other historic disasters led the Florida Department of Emergency Management to create the Local
Mitigation Strategy (LMS) Program. The goal of the program was to encourage public and private sector
entities to take actions that permanently reduce or eliminate the long-term risk to people and property
from the different types of hazards faced by Florida residents.
Most recent natural disasters:


Florida Tropical Storm Isaac (DR-4084), Incident Period: August 27, 2012 to August 29, 2012,
FEMA Id: DR-4084, Major Disaster Declared: October 18, 2012, Natural disaster type: Tropical
Storm



Florida Martin County Fire Complex, Incident Period: May 11, 2009, Fire Management
Assistance Declared: May 12, 2009, FEMA Id: FEMA-FM-2819, Natural disaster type: Fire



Florida Tropical Storm Fay, Incident
Period: August 18, 2008 to September 12,
2008, Emergency Declared (EM-3288):
August 21, 2008, FEMA Id: FEMA-EM3288, Major Disaster (Presidential)
Declared (DR-1785): August 24, 2008,
Natural disaster type: Tropical Storm



Florida Okeechobee
Fire
Complex,
Incident Period: May 29, 2007, Fire
Management Assistance Declared: June
27, 2007, FEMA Id: FEMA-FM-2696,
Natural disaster type: Fire



Florida Hurricane Wilma, Incident Period:
October 23, 2005 to November 18, 2005,
7

Major Disaster (Presidential) Declared (DR-1609): October 24, 2005, FEMA Id: FEMA-DR-1609,
Natural disaster type: Hurricane


Florida Hurricane Katrina Evacuation, Incident Period: August 29, 2005 to October 1, 2005,
Emergency Declared (EM-3220): September 5, 2005, FEMA Id: FEMA-EM-3220, Natural disaster
type: Hurricane



Florida Hurricane Jeanne, Incident Period: September 24, 2004 to November 17, 2004, Major
Disaster (Presidential) Declared (DR-1561): September 26, 2004, FEMA Id: FEMA-DR-1561,
Natural disaster type:



Hurricane Florida Hurricane Ivan, Incident Period: September 13, 2004 to November 17, 2004,
Major Disaster (Presidential) Declared (DR-1551): September 16, 2004, FEMA Id: FEMA-DR-1551,
Natural disaster type: Hurricane



Florida Hurricane Frances, Incident Period: September 3, 2004 to October 8, 2004, Major
Disaster (Presidential) Declared (DR-1545): September 4, 2004, FEMA Id: FEMA-DR-1545,
Natural disaster type: Hurricane



Florida Hurricane Charley and Tropical Storm Bonnie, Incident Period: August 11, 2004 to August
30, 2004, Major Disaster (Presidential) Declared (DR-1539): August 13, 2004, FEMA Id: FEMADR-1539, Natural disaster type: Tropical Storm, Hurricane



12 other natural disasters have been reported since 1953 (City-Data.com, 2015).

Both public and private sectors win by developing an LMS. It leads to


reducing future vulnerability to disasters;



reducing the time (and cost) of recovery from such events when they do happen;



minimizing disruption to the local economy;



facilitating recovery and the receipt of post-disaster funding; and



educating and informing the public about hazards and steps they can take to mitigate the
effects.

INITIAL HAZARDS IDENTIFICATION
Martin County is vulnerable to a wide range of natural and human-caused hazards that threaten life and
property. FEMA’s current regulations and guidance under the Disaster Mitigation Act of 2000 (DMA
2000) require, at a minimum, an evaluation of a full range of natural hazards. An evaluation of humancaused hazards (i.e. technological hazards, terrorism) is encouraged, though not required for a plan
approval. The initial identification of hazards for inclusion in the risk assessment was based on earlier
versions of the Martin County LMS, as well as a review of the State of Florida Hazard Mitigation Plan and
FEMA mitigation planning guidelines.
Each of the initially identified hazards was studied for their potential impact on Martin County as well as
in terms of the availability of hazard mitigation strategies to reduce that impact. Best available data on
historical occurrences, the geographical location and extent as well as the probability of future
occurrences have been collected and reviewed as part of the hazard identification process. Using this
data, the hazards included in Table 1.1a were selected as the main hazards of concern and they will be
described and analyzed fully in the following section.

8

Table 1.1a Hazards Vulnerability and Probability by Community

Stuart

Sewall’s Point

Jupiter Island

Ocean Breeze

Jensen Beach

North River Shores

Port Salerno

Hobe Sound

Indiantown

Natural Hazards
Flooding

3

3

3

3

2

3

3

3

3

3

H

Hurricanes/Tropical Storms

3

3

3

3

3

3

3

3

3

3

M

Tornadoes
Severe Thunderstorms
Wildland Fire
Erosion

2
3
2
2

2
2
1
1

2
2
1
1

2
2
1
2

2
3
1
1

2
2
1
1

2
2
1
1

2
2
1
1

2
2
2
1

2
2
2
1

M
H
M
M

Hazard category

Probability

Martin County

Vulnerability

Legend – see information following Table 1.1c
In addition, the remaining natural hazards are not main hazards of concern. Therefore, even though
these hazards were described, they were not selected for full analysis in this plan. Most of these hazards
have a low potential impact on Martin County and therefore, hazard mitigation strategies are not
provided. The remaining hazards are as follows:
Table 1.1b Other Natural Hazards Vulnerability and Probability by Community

Jensen Beach

North River Shores

Port Salerno

Hobe Sound

Indiantown

1
1
1

1
1
1
1

1
1
1
1

1
1
1

1
2
1
1

1
1
1

1
2
1

1
2
1

1
3
1

L
L
L
L

2

1

1

1

1

1

1

1

1

2

L

Probability

Ocean Breeze

1
2
1
1

Stuart

Jupiter Island

Other Natural Hazards
Extreme Temperatures
Drought
Geologic Hazards
Tsunami
Sea Level Rise
Dam/Levee Failure

Martin County

Hazard category

Sewall’s Point

Vulnerability

Legend – see information following Table 1.1c
Finally, the remaining are not natural hazards were studied for their potential impact on Martin County
as well as in terms of the availability of hazard mitigation strategies to reduce that impact. Best
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available data on historical occurrences, the geographical location and extent as well as the probability
of future occurrences have been collected and reviewed as part of the hazard identification process.
Using this data, the hazards included in Table 1.1b will also be described and analyzed in the following
section.
Table 1.1c Technological and Societal Hazards Vulnerability and Probability by Community

Jupiter Island

Ocean Breeze

Jensen Beach

North River Shores

Port Salerno

Hobe Sound

Indiantown

2
2
1
2
3
2
1
2

1
1
1
2
3
3
1
2

1
1
1
2
1
1
1
2

1
1
1
2
1
1
1
2

1
1
1
2
1
2
1
1

1
1
1
2
3
2
2
2

1
1
1
2
1
2
1
2

1
1
1
2
3
3
1
2

1
1
1
2
3
3
2
2

2
2
1
2
3
3
2
2

L
L
L
M
M
M
L
L

1
1
1

1
2
1

1
1
1

1
1
1

1
1
1

1
1
1

1
1
1

1
1
2

1
1
1

1
1
2

L
L
L

Probability

Sewall’s Point

Technological Hazards
Agricultural Pests and Diseases
Epidemics
Radiological Accidents
Power Failures
Hazardous Materials Accidents
Transportation System Accidents
Wellfield Contaminations
Communications Failures
Societal Hazards
Terrorism and Sabotage
Civil Disturbances
Immigration Crises

Stuart

Hazard category

Martin County

Vulnerability

Legend (Tables 1.1) – Each hazard described in this section was rated by level of relative risk based on
vulnerability and probability as follows:
Vulnerability – Based on the vulnerability of the hazard and on-going mitigation measures.
1
2
3

None – Either No possibility of damage, injury or death, or insufficient data
Low – Slight potential for damage, injury or death
Moderate – Potential for damage, injury or death
High – Strong potential for damage, injury or death

Probability – Based on historical data this scale takes into effect the likelihood that Martin County
will be impacted by the hazard within a given period.
L

Low – Although the hazard is noted, either no previous occurrence is recorded or the
potential for the hazard to exist is only once every 10 years or more.
M Moderate – The potential is for the hazard to exist once every 5-10 years.
H High – The potential is for the hazard to exist once every 1-5 years.
The Martin County Unified Local Mitigation Strategy (LMS) has incorporated hazard history that was
available. In the future, the LMS will incorporate continued hazard history.
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INITIATING ACTION
In 1998, Martin County along with all the municipalities joined to develop a countywide LMS. The
committee focused on achieving two key results:


the creation of a long-term LMS planning process; and



the development of the LMS document itself along with a list of prioritized mitigation projects.

In the year 2000, the Federal Emergency Management Agency's (FEMA's) recognition of the growing
costs of responding to and recovering from disasters materialized in the Disaster Mitigation Act of 2000
(DMA 2000). DMA 2000 created a new Pre-Disaster Mitigation (PDM) Program aimed at reducing the
cost of disasters as well as risk through comprehensive planning before disasters occur. DMA 2000
requires that all communities, tribes, and states have a FEMA-approved hazard mitigation plan
consistent with the DMA 2000 requirements in place to retain eligibility for PDM project funds and postdisaster Hazard Mitigation Grant Program funds. This plan was developed following the guidelines of
the DMA 2000.

THE PROCESS
The process by which the LMS was completed involved:


describing current community conditions;



identifying the potential hazards;



assessing each community's vulnerabilities to those specific hazards;



proposing initiatives to reduce these vulnerabilities;



developing evaluation criteria to rank mitigation projects regardless of jurisdiction; and



establish procedures that will be needed if the LMS Program is to retain long-term viability.

All of these aspects are integrated into this unified LMS document, which has been provided to Martin
County Fire Rescue’s Emergency Management Agency.

FINDINGS
Some of the key findings pertinent to Martin County include the following:







Flooding and hurricanes occur the most frequently; place the most people at risk, and produce
the greatest amount of damage of all the natural hazards faced by the County.
While wildland fires occur more frequently than flooding and hurricanes, but have a lower
impact on the community. Exposure to the impacts of wildland fire continues to increase as
urban interface areas are developed next to wildland areas.
Agriculture is an important component of the local economy; therefore, drought and
agricultural pests and disease are as important to the agricultural community as beach erosion
and flooding are to the coastal and intra-coastal communities.
While a major focus of mitigation is on retrofitting, the most effective time to mitigate is before
development orders are approved. Adding hazard mitigation requirements may add to the cost
of development, but this cost is relatively small. Following a disaster, the cost of recovery and
redevelopment can be enormous. Recovery cost tends to become public cost that local
governments must assume.
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While all jurisdictions in Martin County are in the National Flood Insurance Program, not all
eligible local governments have participated in the Community Rating System Program (CRS) or
the Flood Mitigation Assistance (FMA) Program to the maximum extent possible. Having a
strong CRS Program reduces the cost of flood insurance premiums to Martin County residents,
and the FMA Program is a major source of funding to assist in retrofitting flooding problems.
Properties on the barrier islands are susceptible to both flooding and wind-related storm
damage. There are a number of important public facilities in those areas. By hardening these
facilities, the chance of their being impacted by storm events can be significantly reduced.
As the amount of transportation on Interstate 95 and the Florida Turnpike increases in the
future, the probability of truck rollovers and spilling of toxic contaminants will continue to
increase, and hazard management teams need to plan now for this eventuality.
The Florida East Coast and CSX Railroad passes through several densely populated areas of
coastal urban population and development, putting an ever-increasing number of people at risk
from train derailment and potentially significant toxic materials spills.

PROJECT PRIORITIZATION LIST (PPL)
The county, municipalities, and districts have already implemented numerous mitigation projects, such
as:






installing storm shutters on public buildings;
retrofitting stormwater drainage systems;
raising finished floor elevation to 18 inches above base flood elevation;
distributing informative publications on hurricanes to local residents; and
installing emergency generators at key critical facilities.

The objective of developing a unified, countywide PPL for mitigation projects is to allow the City and
County governments to better focus their mitigation efforts and dollars. The existence of this list will
speed local receipt of federal disaster mitigation funds after a disaster, and will place Martin County in a
more competitive position when competing for other, non-disaster-related mitigation grant funds.
To develop the PPL, each local government was invited to submit a list of mitigation projects for
inclusion in the unified, countywide list. A project prioritization methodology was developed by the
Steering Committee as a means of scoring each project, and developing a ranked list of projects.
Projects are ranked according to the stakeholders’ priority. Should funding become available during the
year, the Committee will review top projects to determine what projects should be submitted for
funding. The Martin County LMS Steering Committee last updated the PPL in January 2015.
The development of this PPL is not a one-time process. To be effective, this list must be dynamic. It will
need to be revised as old projects are accomplished and new hazards or increased vulnerabilities are
identified. The PPL process will be implemented on an ongoing basis.

UPDATING PROCESS
Like all local comprehensive planning efforts, the LMS itself will need to be reviewed and updated from
time to time to ensure that it adequately addresses the various types of hazards currently facing the
community. An LMS updating process was prepared and adopted by the Steering Committee. The
Martin County LMS will be updated every 5 years.
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PURPOSE AND OVERVIEW
1.1

PURPOSE

In the year 2000, the Federal Emergency Management Agency's (FEMA's) recognition of the growing
costs of responding to and recovering from disasters materialized in the Disaster Mitigation Act of 2000
(DMA 2000). DMA 2000 created a new Pre-Disaster Mitigation (PDM) program aimed at reducing the
cost of disasters as well as risk through comprehensive planning before disasters occur. DMA 2000
requires that all communities, tribes, and states have a FEMA-approved hazard mitigation plan
consistent with the DMA 2000 requirements in place to retain eligibility for PDM project funds and postdisaster Hazard Mitigation Grant Program funds.
Florida is one of the most hazard prone states in the nation. The state is susceptible to a number of
hazards including flooding, hurricanes, tornados, wildland fire, and severe thunderstorms, to name a
few. In Florida, the goals of the new PDM program are being achieved through the Local Mitigation
Strategy (LMS) process. LMS is a pre-disaster mitigation planning initiative of the Florida Department of
Emergency Management (FDEM) Division of Emergency Management, and is intended to reduce the
disrupting effects of natural disasters on the economic and social fabric of the community. Pre-disaster
mitigation is defined as "sustained action that reduces or eliminates long-term risk to people and
property from hazards and their effects" as part of the FEMA's National Mitigation Framework (FEMA,
2013).
This definition generally distinguishes between actions that have a long-term impact from those that are
more closely associated with preparedness for, immediate response to, and short-term recovery from a
specific hazard event. The intent of the LMS is to focus on practices that have cumulative benefits over
time and ensure that fewer of the state's citizens and communities are victims of disasters. One of the
most important elements is the idea that the resulting mitigation practices are instituted prior to the
disaster occurring.
Mitigation practices can be applied to strengthen homes so that people and their belongings are better
protected from hurricanes, tropical storms, and inland floods. Pre-disaster mitigation planning can be
used to identify and protect at-risk critical facilities, such as hospitals and fire stations, so they can
remain operational or reopen quicker after a hazard event. Mitigation planning allows communities to
consider the vulnerability of land that is currently undeveloped but may be developed in the future, as
well as the risk to people and property on existing developed land. The consideration of the potential
for damage to properties in vulnerable areas and the implementation of actions to reduce the impact
can go a long way towards eliminating the disruption a disaster occurrence creates in the community.
The purpose of the Martin County LMS is to develop a unified approach among County and municipal
governments for dealing with identified hazards and hazard management problems in the Martin
County area. This strategy will serve as a tool to direct the County and municipal governments in their
ongoing efforts to reduce their vulnerabilities to impacts produced by both natural, technological, and
societal hazards to which southeast Florida is exposed. The strategy also will help establish funding
priorities for currently proposed mitigation projects and eligibility for such disaster assistance funds as
may be made available for disaster mitigation activities.
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The Martin County LMS hazard mitigation program has been funded by FDEM with FEMA funds for the
development of comprehensive mitigation planning.
The ultimate objectives of the LMS process are as follows:
Improve the total communities’ resistance to damage from known natural, technological, and societal
hazards;
Place Martin County in a position to compete more effectively for pre- and post-disaster mitigation
funding;


Reduce the cost of disasters at all levels; and



Speed community recovery from disasters that do occur.

This LMS is intended to represent the following jurisdictions:


Martin County;



City of Stuart;



Town of Jupiter Island;



Town of Ocean Breeze;



Town of Sewall's Point;



Martin County School District;

 Florida Fire Service;
 Advocates for Rights of the Challenged of Martin County; and
 Martin Health Systems.
This plan will be adopted by each of these jurisdictions. Copies of the adopted resolutions can be found
in Appendix F.
Adoption of this strategy will provide the following benefits to both County and municipal governmental
entities:








Compliance with Administrative Rules 9G-6 and 9G-7, Florida Administrative Code (F.A.C.),
requirements for local comprehensive emergency management plans to identify problem areas
and planning deficiencies relative to severe and repetitive weather phenomenon, and to identify
pre- and post-disaster strategies for rectifying identified problems;
Compliance with the FEMA's DMA 2000 and thus, eligibility FEMA pre- and post-disaster funding
programs;
Credit from the National Flood Insurance Program's Community Rating System Program for
developing a Floodplain Management Program, which will help further reduce flood insurance
premium rates for property owners;
Access to FEMA's Flood Mitigation Assistance (FMA) Grant Program, which provides funding for
pre-disaster mitigation projects and activities;
Identification and prioritization of projects for funding under the State of Florida's Residential
Construction Mitigation Program, to help reduce losses from properties subject to repetitive
flooding damage; and
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1.2

Eligibility for local governments funds from the Emergency Management Preparedness and
Assistance (EMPA) Competitive Grant Program.

PLANNING PROCESS

The Martin County Fire Rescue’s Emergency Management Agency (EMA) was the lead agency in the
development of this LMS. EMA worked with students from Indian River State College to develop and
facilitate the following planning process. Students from IRSC gathered all relevant background data,
developed the content and facilitated the meetings of the Martin County LMS Steering Committee, and
developed proposed strategies for risk reduction in the County.
The development of the DMA 2000 has placed greater emphasis on the process undertaken to develop a
mitigation plan, rather than the product. In an effort to better define the planning process used to
develop this Martin County LMS, Section 6 of this document outlines the steps taken to update this plan.
The following process description and diagram have been developed (Figure 1.1). This LMS document
contains the following appendices:







acronyms (Appendix A);
facilities list (Appendix B);
forms (Appendix C);
stakeholder participation (Appendix D);
References (Appendix E); and
Adoption Resolution (Appendix F).
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Consider
New
Activity

Update PPL

Establish
Steering
Committee
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Current PPL
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Guiding
Prinicles

Update
LMS
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Profile
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Vulnerability,
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Approval
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Community
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Draft
LMS
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Conflict
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Develop All-Hazard
Mitigation Strategy
Develop
Implementation
Strategy

Identify
Mitigation
Options

Figure 1.1 – Local Mitigation Strategy (LMS) Planning Process
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1.3

PUBLIC PARTICIPATION PROCESS

Martin County seeks to involve a diverse group of individuals and organizations in planning for natural,
technological, and societal hazards within the County. From a broad decision-making body to
incorporating public comment to information dissemination, multiple methods of involving the
jurisdictions, organizations, businesses, and citizens of Martin County are employed. In designing the
public participation process, input has been received from the existing LMS Steering Committee
(Committee). The Committee seeks to enhance and expand opportunities for public involvement. The
graphic below illustrates how the Committee will expand participation. The Committee envisions a
three-tiered participation process. Descriptions of each level of participation are discussed below.

1.3.1 Steering Committee
A representative Committee oversees the Martin County LMS process.
1.3.1.1 Role of Committee
The Committee serves as the policy development body for the LMS program.
The role of the Committee is to advise and assist in the formulation, implementation, administration,
and refinement of the Unified Martin County LMS. The Committee shall represent the diverse interests
found in Martin County.
Figure 1.2 – Steering Committee Interests

Steering
Committee

Community
Stakeholder Groups

General Public

1.3.1.2 Composition
Individuals serving on the Committee shall represent the following broad stakeholder groups. The
Committee is being modified to more equitably represent the broad array of stakeholder groups present
in Martin County. They include:


Martin County;



City of Stuart;



Town of Jupiter Island;
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Town of Sewall's Point;



Town of Ocean Breeze;



Martin County School District;



Martin Health Systems; and



Community Not-for-Profit Organizations.

One representative and one alternate will be selected to represent the stakeholder groups above.
Representatives will be chosen annually during a designated Committee meeting, through a selfselection/voluntary basis.
1.3.1.3 Committee Responsibilities
The Steering Committee shall have the following responsibilities:


To designate a Chairperson and Vice-Chairperson;



To develop and revise an LMS as necessary;



To coordinate all mitigation activities within the County;



To set an order of priority for local mitigation projects; and



To submit annual LMS updates to the Florida Division of Emergency Management by the last
working weekday of each January. Updates shall address, at a minimum:
o

Changes to the hazard assessment;

o

Changes to the Project Prioritization List;

o

Changes to critical facilities;

o

Changes to the repetitive loss list; and revisions to any maps.

The Committee will also be responsible for reviewing and providing comments on all draft sections of
the LMS. A formal voting process will take place for approval of draft final and final sections of the LMS
as well as the PPL. Informal voting will take place for issues other than approval of draft final or final
sections of the LMS.
1.3.1.4 Voting
The voting and approval process for the Working Group shall be as follows.
Each organization listed in Section 1.3.1.2 shall receive one vote. A simple majority rules procedure shall
be followed when a vote is required. If an organization's representative is not able to attend a meeting,
another representative of the organization can assume the voting responsibilities of the designated
representative.
One representative and one alternate from each stakeholder, agency, or group will be chosen to serve
as a representative on the Local Mitigation Strategy committee. One Committee Chair and one ViceChair will be selected. The Chair and Vice-Chair will be responsible for organizing Committee meetings
and will prepare annual progress reports to the elected bodies of the participating jurisdictions. The
Chair and the Vice-Chair will not have regular voting authority, but will have tie-breaking voting
authority when such occasion arises.

18

1.3.1.5 Participation Requirement
Participating municipalities, agencies, and districts are required to attend Committee meetings, provide
input and technical information to the planning process (if available), and disseminate information to
others within represented sector.

1.3.2 Subcommittees
The Chair of the Committee is authorized to establish ad-hoc subcommittees as needed to further the
goals and objectives of the LMS. These groups can be formed to address special issues and can be
disbanded once an issue has been properly addressed. Subcommittee members need not be
Committee members, but may be any individual able to provide special expertise and knowledge about
specific concerns addressed in the LMS.

1.3.3 Community Stakeholder Groups
Community stakeholder groups are any community group or organization with an interest in reducing
the risks posed by natural hazards in Martin County.
1.3.3.1 Role of Community Stakeholder Groups
In an effort to develop a mitigation planning process that is community based and focused on creating
disaster resistant communities in Martin County, community stakeholder groups are invited to
participate. Stakeholders provide the process with valuable information about past, present, and future
conditions within the community. Stakeholders are asked to participate in an effort to capture input
that is representative of the diverse needs of citizens, businesses, and organizations in Martin County.
Stakeholders are invited to participate in the LMS process via notices and correspondence, email
notifications, telephone calls, meeting notices, notices on Martin County Government TV (Channel 20),
invitations to attend meetings, etc. An outcall group list is also maintained of stakeholders contact
information so that mass notification calls, emails, and texts can be sent to stakeholders with meeting
invitations and information.

1.3.3.2 Composition
Participating stakeholder groups involved in the LMS process range from a historic museum to disaster
service organizations to the local hospital. A complete list of participating community stakeholder
groups and their participation can be found in Appendix D. The sector representatives are described in
Section 1.3.1.2.
1.3.3.3 Responsibilities
Participation for community stakeholder groups is highly encouraged and voluntary. Groups can
participate in the LMS process in the following manners:


Attend Steering Committee meetings; or



Serve as a Steering Committee representative for their stakeholder sector; or



Provide input and technical information to the planning process; or



Review and comment on draft final sections of the LMS; or



Disseminate information to others within the stakeholder's organization.
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1.3.4 Citizen Participation
1.3.4.1 Role of the Citizen
In an effort to develop a mitigation planning process that is community based and focused on creating
disaster resistant communities in Martin County, citizens are invited to participate. Citizens provide the
process with valuable information about past, present, and future conditions within the community.
Citizens are asked to participate in an effort to capture input that is representative of the diverse needs
of citizens, businesses, and organizations in Martin County. Citizens will be made aware of the
opportunity to participate in the LMS process via the County newsletters, the media outlet postings, and
newspaper.
1.3.4.2 Participation Responsibilities
Citizen participation is highly encouraged and voluntary. Individuals can participate in the LMS process in
the following manners:


Review and comment on draft and final plans via County website or library system; or



Attend noticed public meetings.

1.3.5 New Jurisdictions/Entities
In the event of restructuring that duly adds, deletes, or merges jurisdictions within the County, the LMS
will appropriately adjust its voting member rolls.

1.3.6 Documentation
Following each meeting, a summary will be prepared detailing how solicitation was completed for that
specific meeting along with any comments and suggestions made by the public and/or community
stakeholder groups. For each meeting, a meeting summary, attendance list, public invite, public
comments, and all other solicitation efforts concerning public comments will be located in Appendix D.
In order to invite and promote the opportunity for broad participation, meeting notices and agendas are
posted through some combination of the following: newspaper ads or public service announcements,
postings on County and municipal websites, announcements on the County's TV station (Channel 20),
postings in County and municipal newsletters and calendars, and faxes and e-mailings to previous
participants. The procedures of invitation will be documented, along with comments in the meeting
summaries located in Appendix D. The various invitation notices are to ensure the continuation of
public participation in the LMS update process and other activities in the future.
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COMMUNITY PROFILE
This section describes the geography, population, infrastructure, property/development trends,
economic resources, environmental resources, historic/cultural resources, and critical facilities within
Martin County and the municipalities therein.

2.1

GEOGRAPHY

Martin County encompasses a total area of 542 square miles and lies along the central eastern coast of
Florida. The barrier islands of Martin County are separated from the mainland by the Intracoastal
Waterway along approximately 22 miles of shoreline. It is bounded on the north by St. Lucie County, on
the east by the Atlantic Ocean, on the south by Palm Beach County, and on the west by Okeechobee
County and Lake Okeechobee. The average annual rainfall is approximately 53 inches per year, and
most of this falls between June and October. Martin County sees an annual average of 127 days of rain
per year (Enterprise Florida, 2003).
There are three physiographic regions in Martin County:


The Atlantic coastal ridge along the coastline;



Pine flatland throughout the eastern central and northwestern part of the County; and



Everglades in the southwestern part of the County.

The Martin County Atlantic coastal ridge consists of sand dunes formed when sea level were higher than
it is today. The ridge consists of the Jensen Beach and Jonathan Dickinson sand hills, which are
separated from each other by the St. Lucie estuary system. The Jonathan Dickinson sand hills reach an
elevation of 86 feet above mean sea level, the highest elevation in Martin County. East of these sand
hills, the Indian River separates the mainland from two barrier Islands, Hutchinson Island and Jupiter
Island, which are separated by the St. Lucie Inlet. The soils along the Atlantic coastal ridge are generally
well-drained sands. The vegetation in this area originally consisted of acid pine/scrub oak communities
and coastal strand communities. The greatest urban development within the County has taken place
along this coastal ridge.
Westward from the coastal ridge in the northern section of Martin County, there is a freshwater marsh
system called the Savannas, and beyond this, the eastern Flatland community appears. Elevations
throughout this part of the County are generally 20 to 30 feet above mean sea level. Plant communities
in this area are generally referred to as "flatwoods" communities and consist of a mixture of slash pines
and saw palmetto in the drier areas. In wetter areas, grass-like marshes, cypress stands, and hammocks
have developed. There is a small strip of an Everglades sawgrass plant community along the shores of
Lake Okeechobee in southwestern Martin County. The boundary between this Everglades plant
community and the Eastern Flatland plant community is sharply defined and based on elevation. Two
small ridges, the Orlando and Green Ridges, separate drainage patterns in the eastern Flatland. The
Orlando Ridge, which lies farther to the west, is higher and more defined than the Green Ridge.
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2.2

POPULATION

In the year 2000, Martin County's population was estimated to be 126,731. The County population grew
by 25.6% between 1990 and 2000. The Treasure Coast has experienced tremendous growth since the
1960's, and this trend is expected to continue. Table 2.1 illustrates population growth in Martin County
between 2000 and 2011.
There are only four incorporated communities in Martin County; however, the County has several
unincorporated urban population centers primarily along the eastern coastal ridge. The four
incorporated municipalities along the coast are the City of Stuart, Town of Ocean Breeze, Town of
Sewall's Point, and the Town of Jupiter Island. The Town of Jupiter Island is located completely on a
barrier island. The largest municipality is the City of Stuart with a population of 15,644, up 6.91% from
2000. Sewall's Point's population had reached 1,882 in 2011, down 3.29% from 2000. Jupiter Island's
population had reached 504 in 2011, down 18.71% from 2000. The Town of Ocean Breeze experienced
a 15.33 % decrease in population between 2000 and 2011. Martin County's highest population density
is located in the eastern 7 miles from St. Lucie County in the north to Palm Beach County on the south.
A study conducted by the Martin County Metropolitan Planning Organization in 2001 indicates that
growth is expected to continue in all parts of the County. Table 2.1 illustrates the projected population
growth in the County by region.
Table 2.1 - Population, Martin County
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Table 2.2 - Population trends, Martin County

Source: Martin County Metropolitan Planning Organization, 2014.
* Includes Stuart, Sewall's Point, and Ocean Breeze.

Community character for all municipalities is summarized in Table 2.2. Other significant population
characteristics include age, race, income, and special needs and are included in the U.S. Census data
published every 1 ° years. The median age of Martin County residents is 47.3. Almost 30% of the
County (28.24%) residents are over the age of 65. This is significant because elderly populations may
require additional or special assistance during a natural hazard event. Because cultural differences can
influence an individual's response to an event, it is important to define the County population in terms
of race. Seven percent of Martin County's residents are Hispanic or Latino, while 5% are Black or African
American. Between 1990 and 2000, the entire County population grew by 25%, while the Hispanic
population grew nearly 700%, from 1,165 to 9,506. Eleven percent of residents speak a language other
than English at home. Language is an important consideration when developing preparedness materials
for residents. The median household income in Martin County is $43,083, and 8.8% of families are
considered to live below the poverty level. According to Enterprise Florida (2003), per capita personal
income in Martin County is approximately 46% higher than the state average.
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Table 2.3 – Age Distribution by District, Martin County, 2014

Source: Martin County Metropolitan Planning Organization, 2014

2.3

INFRASTRUCTURE

2.3.1 Public Buildings
Appendix B provides the list of county and municipal facilities and their associate hazards.
There are 22 school facilities within the County: twelve elementary schools, five middle schools, five
high schools, and three special program sites. The program sites include Applied Technology;
Challenger, which services physically, mentally, and emotionally handicapped, as well as gifted and
English as a second language students; the Environmental Studies Center, which provides hand-on
education; Gertrude Walden, which provides childcare services; and Spectrum, an alternative high
school. The school system is operated by the Martin County School District.

2.3.2 Transportation
The County is served by two major transportation corridors, (e.g., Interstate 95, Florida Turnpike) two
rail lines, (e.g., Florida East Coast [FEC], CSX), and U.S. Highway 1, the main north-south route serving
the coastal areas. There are also three State Roads in Martin County, SR 76, SR 441, and SR 710. The
FEC Railroad right-of-way runs along the coast, within proximity to four key Martin County population
centers (Jensen Beach, Stuart, Port Salerno, and Hobe Sound).

2.3.3 Utilities
Florida Power & Light Company (FPL) provides electric service in the County. FPL operates its 11,300acre Martin plant, located just off SR 70 in Indiantown. TECO/People's Gas, Amerigas, Ferrell Gas, and
Martin County Petroleum and Propane provide natural gas within the County. Telephone companies in
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the area include AT&T and Indiantown Telephone System. Water and sewer are provided by numerous
organizations including Indiantown Company, City of Stuart Water Department, Martin County Utilities
and Solid Waste Department, South Martin Regional Utilities, Tequesta Water Department, and Jupiter
Water Utilities.

2.4

PROPERTY AND DEVELOPMENT

Primary land uses of the densely populated east coast are light manufacturing, selected service trades,
construction, real estate, wholesale, and retail trade. According to the 2010 U.S. Census, there are
approximately 269.2 people per square mile in the County. West of the Florida Turnpike, land uses are
predominantly agriculture and woodland with random areas of development. These areas of woodland
and agriculture create a high risk for large-scale wild land fire. According to Enterprise Florida (2013),
there are a total of 5,986 establishments zoned for industrial use.
Martin County has a total of 63,899 housing units comprised mostly of single-family detached units with
the average household size of 2.23. The Town of Ocean Breeze is unique in that nearly all structures in
the jurisdiction are mobile homes. Seventy-five percent of homes in Martin County were built prior to
1990. Nearly 80% of residents own their own home in Martin County, and the median value of owneroccupied homes in the County is $166,845. Waterfront parcels within the County are at a premium.
Table 2.4 - Average residential values, Martin County, 2014

Source: Martin County Metropolitan Planning Organization, 2014

Table 2.5 - Building permit data, Martin County, 1991 to 2015

Source: Martin County Building Department, 2015.

In 2013, Martin County completed an inventory of vacant residential land outside the urban service
districts in the County. Table 2.6 displays the total number of parcels and acres of vacant residential
land categorized by their Future Land Use designations.
Table 2.6 - Potential Units in the Secondary Urban Service Boundary, Martin County, 2013

Future Land Use

Wetland
Units
Wetland
Acres
Net
Density
per
Probability
Less
Dwelling Transfer
Acre Total Vacant Acres
Acreage
Wetlands
Units
(Units)

Total
Units

Ag Ranchette

0.02

629.3

119.07

510.23

10.20

1.19

11.40

Rural Density

0.5

1,736.26

597.37

1138.89

569.44

149.34

718.79

Total

730.18

Source: Martin County, 2013
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Table 2.7 - Vacant residential land, Martin County, 2013
Units
per
Acre

Total
Vacant
Acres

Wetland
Probability
Acreage

Acres
Less
Wetlands

Net
Dwelling
Units

Wetland
Density
Transfer
(Units)

Comm.
Waterfront

10

18.64

0.28

18.36

183.6

1.4

185.00

Comm/Off/Res

10

16.07

2

14.07

140.7

10

150.70

Estate Density 2
UPA

2

197.59

53.75

143.84

287.68

53.75

341.43

High Density

10

12.61

0.02

12.59

125.9

0.1

126.00

Low Density

5

416.88

38.10

378.78

1893.9

95.25

1,989.15

Future Land
Use

Total

Total
Units

2,792.28

Source: Martin County, 2013

Table 2.8 - Potential Units in the CRA- Vacant, Martin County, 2013

Future Land
Use

Units
per
Acre

Total
Vacant
Acres

Wetland
Probability
Acreage

Acres
Less
Wetlands

Net
Dwelling
Units

Wetland
Density
Transfer
(Units)

Comm. General

11.25

39.38

0

39.38

443.025

0

443.03

Comm. Limited

11.25

11.72

0

11.72

131.85

0

131.85

Comm/Off/Res

11.25

23.07

0.06

23.01

258.86

0.33

259.20

Estate Density
2UPA

2

484.98

94.07

390.91

781.82

94.07

875.89

High Density

10

11.78

0

11.78

117.8

0

117.80

Low Density

5

1,417.91

181.82

1,236.09

6,180.45

454.55

6,635.00

Medium Density

8

214.31

17.57

196.74

1,573.92

70.28

1,644.20

Mobile Home

8

8.46

0

8.46

67.68

0

67.68

Total

Total
Units

10,174.65

Source: Martin County, 2013
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Table 2.9 - Summary of Potential Units in USD and CRA- Vacant, Martin County, 2013
Urban Service District
Vacant Primary USD
Vacant Secondary USD
CRA - Vacant (Non-MUO)
Total

Units at Maximum Density
2,792
730
10,175
13,697

Source: Martin County, 2013

Subdivided single family and duplex lots. The following lot types shall be included in the residential
capacity calculation:
The table below illustrates the change in the number of vacant single or duplex lots of record as of 1982
and after 1982. The vacant lots are identified through the Martin County GIS system, using Department
of Revenue codes for vacant residential properties. The lots are then verified of vacancy using 2013
aerial photography.
Table 2.10 - Lots as of 1982 and after 1982, Martin County 2013
USD
Primary
Secondary

Lots as of 1982
1,380
369

Lots after 1982
1,608
34

Source: Martin County, 2013

The total number of vacant lots of record for the Primary Urban Service District is 2,988. The total for
the Secondary Urban Service District is 403.
Potential for residential development in Mixed Use overlays. The vacant land within a CRA mixed use
overlay available for residential development is shown in the table.
Table 2.11 - Potential Units in CRAs Vacant MUO, Martin County, 2013
Units
per
Acre

Total
Vacant
Acres

Wetland
Probability
Acreage

Acres
Less
Wetlands

Net
Dwelling
Units

Wetland
Density
Transfer
(Units)

Comm. General

11.25

145.47

2.47

143.00

1,608.75

13.89

1,622.64

Comm. Limited

11.25

17.71

0.00

17.71

199.24

0.00

199.24

Comm/Off/Res

11.25

23.47

0.06

23.41

263.36

0.34

263.70

Comm. Waterfront

11.25

40.94

16.54

24.40

274.50

93.04

367.54

High Density

11.25

1.32

0

1.32

14.85

0

14.85

Low Density

11.25

114.29

35.79

78.50

883.13

201.32

1,084.44

Future Land Use

Source: Martin County, 2013
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Total
Units

Future Land Use

Units
per
Acre

Total
Vacant
Acres

Wetland
Probability
Acreage

Acres
Less
Wetlands

Net
Dwelling
Units

Wetland
Density
Transfer
(Units)

Medium Density

11.25

28.32

0.50

27.82

312.98

2.81

315.79

Mobile Home

11.25

6.56

0

6.56

73.80

0.00

73.80

Industrial

11.25

168.71

8.33

160.38

1,804.28

46.86

1,851.13

General Inst.

11.25

1.17

0.00

1.17

13.16

0.00

13.16

Total

547.96

Total
Units

5,806.29

Source: Martin County, 2013

Multifamily residential site plans with final approval shall be counted as vacant property under (1) above
until Certificates of Occupancy are issued. Where Certificates of Occupancy are issued for a portion or
phase of a final site plan, appropriate acreage shall be removed from the vacant land inventory.
Appropriate acreage shall be the same percentage of the project acreage as the number of units with
Certificates of Occupancy is to the total number of units for the final site plan.
The table below illustrates the multifamily projects with final site plan approval that have issued a
partial number of Certificates of Occupancy (COs). The COs associated with each project were identified
through the Martin County KIVA reporting system.
Table 2.12 – Multifamily Projects with Final Site Plan Approval, Martin County, 2013

Units
Built

Units
Approved

Percent
of Total

Total
Acres
of
Project
Phase

River
Glen

32

104

30.8%

18.64

12.9

River
Marina

60

221

27.1%

17.41

12.69

Whitemarsh
Reserve

146

213

68.5%

79.83

25.15

Project

Total

Acres
Consider
ed
Vacant

Units
per
Acre

Potential
Units

10

129

Comm.
Waterfront

10

127

Low
Density

5

126

FLU

Com/Off/
Res

382

Source: Martin County, 2013

Excess vacant housing not in use by permanent or seasonal residents. Excess vacant housing is a
vacancy rate higher than 3%* of the number of housing units in actual use.
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Table 2.13 – Excess Vacant Residential Units, Martin County, 2010
Residential Unit Census Data

Units

Line 1

Occupied housing units (HO) in use by permanent population

54,709

Line 2

Vacant seasonal housing units (HS) occupied less than six
months of the year

6,203

Line 3

Add Line 1 and Line 2 for housing units in actual use (HU)

Line 4

Vacant housing not in seasonal use

Line 5

Add Line 3 and Line 4 for total residential units

Total

60,912
5,228
66,140

Source: 2010 U.S. Census

*Note: This assumption is supported in the Planner’s Estimating Guide, Projecting Land-Use and
Facility Needs, pages 24 – 25, Arthur C. Nelson, FAICP, 2004.
Table 2.14 – Excess Vacant Residential Units, Martin County, 2010
Calculation of excess vacant residential units

Units

Line 1

Vacant housing not in seasonal use

5,228

Line 2

3% of 60,912 housing units in actual use =

Line 3

Subtract Line 2 from Line 1 to calculate vacant units available for occupancy.

1,827.36
(round to 1,827)

1,827
3,401

Source: Martin County, 2013

The 3,401 excess vacant units are allocated by location. In accordance with the Growth Management
Plan, these units are assigned to the Primary, Secondary or are assigned outside the Urban Service
Districts based on the allocation Certificates of Occupancies shown in the Residential Demand Analysis,
shown below.
Table 2.15 - Number of Certificates of Occupancy by Location, 2008 through 2012
2008

2009

2010

2011

2012

Total

Average

Percent of
Total

274

121

185

168

266

1,014

203

91.85%

Secondary

4

6

4

1

0

15

3

1.36%

Outside

23

11

21

14

8

77

15

6.79%

Total

301

138

210

183

274

1,106

221

100.00%

Urban Service District
Primary

Source: Martin County Growth Management, using KIVA database

Using the CO percentage data in the table above, the excess vacant housing is allocated into the Urban
Service Districts or outside the Urban Service Districts, as shown in the table below.
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Table 2.16 - Number of Certificates of Occupancy by USD, Martin County 2010
Urban Service District

Percent of Total

2010

Primary

91.85%

3,124

Secondary

1.36%

46

Outside

6.79%

231

100.00%

3,401

Total
Source: Martin County, 2013

Summary of the Supply of Potential Units
Below is a summary of sections (1) through (5) of the Growth Management Plan illustrates the total
number of units available to accommodate future demand.
Table 2.17 – Supply of Potential Units- Summary, Martin County 2010
Supply of Units Primary Urban Service
District From Policy 4.1D.5

Supply of Units Primary
Urban Service District

(1) Vacant Land
(2) (a) Pre-1982 Lots of Record
(b) Post-1982 Lots of Record
(3) Mixed Use Overlay
(4) Multifamily projects
(5) Excess Vacancies
Total

Supply of Units
Secondary Urban
Service District

12,967

730

1,380

369

1,608

34

5,806

0

382

0

3,124

46

25,267

1,179

Source: Martin County, 2013

Comparison of Residential Demand against Supply
The language in the Martin County Growth Management Plan Revision Policy 4.1D.5 contains the
following requirement:
The 15-year planning period for residential capacity began with the 2010 Census and shall be updated to
a new 15-year planning period every 5 years. The residential capacity analysis showing the total
residential supply within the Primary and the Secondary Urban Service Districts shall be compared to the
projected residential demand as outlined in Policy 4.1D.3 and 4.1D.4 of the Comprehensive Growth
Management Plan. The report shall show demand and supply comparisons for a ten-year period as well
as for the 15-year planning period.
Therefore, the residential demand for a ten-year and fifteen-year planning period will be compared to
the amount of land available to accommodate that demand. The residential demand is taken from the
2013 Residential Demand Analysis.
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Table 2.18 – 2010 to 2020 Analysis of Supply versus Demand, Martin County 2013
Urban Service District
Primary
Secondary
Total

2020 Population
Demand

Residential Supply

Percent of Need in the
10-year planning period

5,595

25,267

452%

83

1,179

1,420%

5,678

26,446

466%

Source: Martin County, 2013

Table 2.19 – 2010 to 2025 Analysis of Supply versus Demand, Martin County 2013
Urban Service District
Primary
Secondary
Total

2025 Population
Demand

Residential Supply

Percent of Need in the
15-year planning period

8,952

25,267

282%

133

1,179

886%

9,085

26,446

291%

Source: Martin County, 2013

This information is important given the expected growth in Martin County.
Planning for where development should occur is an important step in reducing the risks posed by
natural, technological, and societal hazards.
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2.5

ECONOMIC RESOURCES

Figure 2.1 – Current Income Trends within Martin County

Source: Martin County Metropolitan Planning Organization, 2015. * Includes Stuart, Sewall's Point, and Ocean Breeze.

The Intracoastal Waterway
The Atlantic Intracoastal Waterway (AICW) is a 1,391-mile channel between Trenton, New Jersey, and
Miami, Florida. The Waterway along Florida's eastern seaboard is 406 miles long and follows coastal
rivers and lagoons past numerous tourism-oriented communities. The channel is authorized to a depth
of 12 feet from Nassau County to Fort Pierce, and a 10 foot depth south through Miami-Dade County.
Boating activities on the waterways contribute to the existence of numerous marine-related businesses
such as marinas and boatyards and have stimulated development of residential properties on the
Waterways.
Current economic benefits of Martin County waterways are as follows:





$639.9 million in business volume
$156.5 million in personal income
3,750 jobs
$28.0 million in tax revenue

Impact of the 2007-2009 U.S. economic recession:




Decrease of $443.1 million in business volume
Decrease of $108.2 million in personal income
Decrease of 2,601 jobs
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2.6

ENVIRONMENTAL RESOURCES

Martin County maintains approximately 55 parks, 15 beaches, 12 boat launches, and 7 community
centers. There are four State Park facilities located in Martin County: Jack Island, Jonathan Dickinson,
Seabranch Preserve, and St. Lucie Inlet Preserve. Jonathan Dickinson offers close to 11,500 acres of land
and water and provides opportunities for biking, boating, camping, fishing, hiking, picnicking, and
wildlife viewing. The St. Lucie Inlet Preserve comprises the northern 928 acres of Jupiter Island, and
offers opportunities for picnicking and is an important site for turtle nesting. The Martin County
Conservation Area is located on South Hutchison Island across from the Elliot Museum, north of State
Road A1A and on the east bank of the Indian River Lagoon in Section 31, Township 37 S, Range 42E. The
St. Lucie Estuary, located at the tidewater interface of the ST. Lucie (C-44) Canal, is one of the largest
breakwater systems on the east coast of Florida and provides vital habitat for substantial populations of
fish and wildlife.
Martin County participates in the Healthy Rivers Program, which supports the Comprehensive
Everglades Restoration Plan (CERP). CERP, a project of the Army Corps of Engineers and the South
Florida Water Management District offers a long-term solution to restoring America's Everglades and
the lakes and rivers of South Florida to a healthy condition. The program includes property acquisition
and taxation programs to support the plan.

2.7

HISTORIC AND CULTURAL RESOURCES

According to the National Register of Historic Places, there are seven designated places in Martin
County. In Stuart, designated places include the Burn Brae Plantation-Krueger House, the House of
Refuge at Gilbert's Bar, the Lyric Theatre, and the Old Martin County Courthouse. The Gate House on
Jupiter Island, the Mount Elizabeth Archeological site in Jensen Beach, and the Olympia School in Hobe
Sound also are listed.
The City of Stuart currently participates in the Main Street Program. Florida Main Street is a technical
assistance program administered by the Bureau of Historic Preservation, Division of Historical
Resources, Florida Department of State, to traditional historic commercial corridors. The Bureau
conducts statewide programs aimed at identifying, evaluating, and preserving Florida's historic
resources. Main Street, with its emphasis on preservation, is an effective strategy in achieving these
goals in Florida's historic retail districts (Florida Department of State, Division of Historical Resources,
2003). The County participates in the Conservation and Recreation Lands Program, which is a means of
acquiring environmentally endangered lands, including those containing significant archeological and
historical resources. Cultural events and festivals in the County include the Arts Fest, Barn Theatre Main
Stage Productions, Lyric Theatre Professional Productions, and the River Days Festival.

2.8

CRITICAL FACILITIES

Hospitals and medical facilities provide important services during disasters. The medical service facilities
in Martin County include Martin Health Systems and Martin Memorial South. According to the
Floridahealthfinder.gov, Martin County has seven nursing homes with 833 total beds and thirteen
assisted living facilities with 758 total beds.
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Lines of communication are critical in providing information to the public before, during and after a
disaster. There are 6 AM and 14 FM radio stations broadcasting in Martin County. There are eight local
television stations including WAQ 19 (IN D), WPBF 25 (ABC), WPTV 5 (NBC), WTVX 34 (IN D), WPBT 2
(PBS), WPEC 12 (CBS), WFLX 29 (FOX), and WXEL 42 (PBS). Locally printed newspapers include
Indiantown News, Martin County Forum, Palm Beach Post, Stuart News, Business Journal of the
Treasure Coast, and The Miami Herald.
Fire stations and Florida Forestry Service (FFS) facilities including the Palm City Forestry Fire Station are
considered critical facilities within the County in terms of wildland fire response functions.
Martin County has seventeen public safety locations throughout the County. The general location of
each is listed below:


















City of Stuart Public Safety Complex/Fire Rescue Station 1- Stuart Community
City of Stuart Fire Rescue Station 2- Stuart Community
Martin County Fire Rescue Station 11 (Aeromedical Program)- Stuart Airport
Martin County Fire Rescue Station 14- Hutchinson Island Community Fire Station
Martin County Fire Rescue Station 16- Jensen Beach Community Fire Station
Martin County Fire Rescue Station 18- North River Shores Community Fire Station
Martin County Fire Rescue Station 21- Palm City Community Fire Station
Martin County Fire Rescue Station 22- Tropical Farms Community Fire Station
Martin County Fire Rescue Station 23- Kanner Hwy Fire Station
Martin County Sheriff’s Office/Fire Rescue Station 24/County Annex - Indiantown Community
Martin County Fire Rescue Station 30- Pt. Salerno Community Fire Station
Martin County Fire Rescue Station 32- Hobe Sound Community Fire Station
Martin County Fire Rescue Station 33- Ridgeway Community Fire Station
Martin County Fire Rescue Station 36- South Martin County Community Fire Station
Martin County Sheriff’s Office/Fire Rescue Administration Complex/Emergency Operations
Center
Town of Jupiter Island Public Safety/Martin County Fire Rescue Station 34- Jupiter Island
Community
Town of Sewall’s Point City Hall/Police Station- Sewall’s Point Community

Appendix B illustrates Martin County public facilities and their vulnerabilities.
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INSTITUTIONAL ANALYSIS
In the mitigation planning process, it is not only important to identify which hazards a community is at
risk from, it also is important to identify the resources the community has available to prepare for,
mitigate against, respond to, and recover from natural, technological, or societal hazards. This section
outlines the current resources available to Martin County to reduce the risks posed by the hazards
identified in the previous section. Mitigation programs, policies, and projects on the Federal, State,
regional, and local levels are described and documented in this section. Sources of intergovernmental
coordination, methods of strengthening the role of local governments, and background on private
sector involvement also are documented.

3.1

FEDERAL GOVERNMENT

3.1.1 Federal Emergency Management Agency (FEMA)
FEMA has the lead Federal role in natural hazard mitigation, preparation, response, and recovery. FEMA
has several programs aimed at reducing the risks posed by natural hazards in communities nationwide.
3.1.1.1 Post Disaster Mitigation Program (PDM)
The PDM Program was authorized by Section 203 of the Robert T. Stafford Disaster Assistance and
Emergency Relief Act (Stafford Act), 42 USC, as amended by Section 1 02 of the Disaster Mitigation Act
of 2000. Funding for the program is provided through the National PDM Fund to assist states and local
governments in implementing cost-effective hazard mitigation activities that complement a
comprehensive mitigation program. The Act establishes criteria for State and local hazard mitigation
planning. Local governments applying for PDM funds through the states will have to have an approved
local mitigation plan prior to the approval of local mitigation project grants. States also will be required
to have an approved standard State mitigation plan in order to receive PDM funds for State or local
mitigation projects.
3.1.1.2 National Flood Insurance Program (NFIP)
The U.S. Congress established the NFIP with the passage of the National Flood Insurance Act of 1968.
The NFIP is a Federal program enabling property owners in participating communities to purchase
insurance as a protection against flood losses in exchange for State and community, floodplain,
management regulations that reduce future flood damages. Participation in the NFIP is based on an
agreement between communities and the Federal Government. If a community adopts and enforces a
floodplain management ordinance to reduce future flood risk to new construction in floodplains, the
Federal Government will make flood insurance available within the community as a financial protection
against flood losses. This insurance is designed to provide an insurance alternative to disaster assistance
to reduce the escalating costs of repairing damage to buildings and their contents caused by floods.
Martin County, the City of Stuart, Town of Sewall’s Point, Town of Jupiter Island, and Town of Ocean
Breeze are participating communities in the NFIP Program.
Each jurisdiction within the county is an active participant in the NFIP. In an effort to ensure continued
compliance with the NFIP, each participating community will:
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1. Continue to enforce their adopted Floodplain Management Ordinance requirements, which
include regulating all new development and substantial improvements in Special Flood Hazard
Areas (SFHA).
2. Continue to maintain all records pertaining to floodplain development, which shall be available
for public inspection.
3. Continue to notify the public when there are proposed changes to the floodplain ordinance or
Flood Insurance Rate Maps.
4. Maintain the map and Letter of Map Change repositories.
5. Continue to promote Flood Insurance for all properties.
6. Continue their Community Rating System outreach programs, as applicable.

Table 3.1- National Flood Insurance Plan Summary per Jurisdiction
Written
Premium

Policies
In-Force

Insurance

Jupiter Island, Town of

437

148,277,500

571,906

Martin County Unincorporated

17,400

4,417,722,000

8,867,026

Ocean Breeze, Town of

7

1,459,300

16,991

Sewall’s Point, Town of

431

137,943,700

546,340

Stuart, City of

1,107

276,311,000

688,450

Community Name

In-Force Whole

In-Force

Source: FEMA, 2015

3.1.1.3 Community Rating System (CRS)
The NFIP's Community Rating System (CRS) was implemented in 1990 as a program for recognizing and
encouraging community floodplain management activities that exceed the minimum NFIP standards
through voluntary incentives. Depending upon the level of participation, flood insurance premium rates
for policyholders can be reduced up to 45%. Under the CRS, flood insurance premium rates are adjusted
to reflect the reduced flood risk resulting from community activities that meet the three goals of the
CRS: 1) reduce flood losses; 2) facilitate accurate insurance rating; and 3) promote the awareness of
flood insurance. There are 10 CRS classes: Class 1 requires the most credit points and gives the largest
premium reduction; Class 10 receives no premium reduction. The CRS recognizes 18 creditable
activities, organized under four categories numbered 300 through 600: Public Information, Mapping and
Regulations, Flood Damage Reduction, and Flood Preparedness. Martin County was listed as one of the
Top 50 Communities based on policy count according to FEMA as of May 2012. Martin County
participates in the CRS program.
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Table 3.2- Community Rating System per Jurisdiction

Community Name

CRS
Entry
Date

Current
Effective
Date

Current
Class

%
Discount
for SFHA1

% Discount for
Non-SFHA
Status
Status2

NFIP

Jupiter Island, Town of

10/1/95

10/1/00

8

10

5

C

Yes

Martin County

10/1/92

10/1/00

7

15

5

C

Yes

Ocean Breeze, Town of
Sewall’s Point, Town of

Yes
10/1/96

5/1/10

7

15

5

C

Stuart, City of

Yes
Yes

1- For the purpose of determining CRS discounts, all AR and A99 Zones are treated as non-SFHAs.
2- Status: C=Current
Source: FEMA Community Rating System Eligible Communities Effective May 1, 2014

3.1.1.4 Map Modernization (Map Mod)
Flood Map Modernization (Map Mod), is a multiyear Presidential initiative funded by Congress from
fiscal year (FY) 2003 to FY2008, improved and updated the nation’s flood maps and provided 92 percent
of the nation’s population with digital Flood Insurance Rate Maps. Map Mod introduced a new way of
doing business and laid the foundation for the Federal Emergency Management Agency’s (FEMA’s) Risk
Mapping, Assessment and Planning (Risk MAP) program. Map Mod used state-of-the-art technology
and advanced engineering to increase the quality, reliability, and availability of flood hazard maps and
data, as well as employed a collaborative process to involve state, regional and local partners in
mapping tasks. In addition to providing more accurate and up-to-date flood hazard information, Map
Mod enhanced community officials and citizens’ decision-making and their ability to manage risks and
other issues locally.
3.1.1.5 Flood Mitigation Assistance Program (FMA)
The goal of the FMA program is to reduce or eliminate claims under the NFIP.
The Flood Mitigation assistance (FMA) program provides funds for projects to reduce or eliminate risk of
flood damage to buildings that are insured under the National Flood Insurance Program (NFIP) on an
annual basis.
There are three types of FMA grants available to applicants:
o
o
o

Planning Grants- to prepare flood mitigation plans.
Project Grants- to implement measures to reduce flood losses, such as elevation,
acquisition or relocation of NFIP –insured structures.
Management Cost Grants- for the grantee to help administer the FMA program and
activities.
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3.1.1.6 National Hurricane Program (NHP)
The National Hurricane Program conducts and supports many projects and activities that help protect
communities and their residents from hurricane hazards. Three key components of the Program are
Response and Recovery; Planning, Training, and Preparedness; and Mitigation. Established in 1985, the
NHP also conducts assessments and provides tools and technical assistance to State and local agencies
in developing hurricane evacuation plans. The program is a multi-agency partnership involving
numerous Federal agencies
3.1.1.7 Other Programs
The National Mitigation Strategy was developed to provide a framework for reducing the exposure of all
Americans to the catastrophic losses caused by natural disasters. In addition, FEMA sponsors the
Mitigation Assistance, Disaster Preparedness Improvement Grant, Community Assistance, and Fannie
Mae Pilot Loan Programs.

3.1.2 United States Environmental Protection Agency (EPA)
The EPA is the lead Federal agency for hazardous materials issues and planning. The EPA is responsible
for implementing the Emergency Planning and Community Right-to-Know Act (EPCRA). EPCRA
establishes requirements for Federal, State, and local governments, Native American tribes, and industry
regarding emergency planning and "Community Right-to-Know" reporting on hazardous materials and
toxic chemicals. The Community Right-to-Know provisions help increase the public's knowledge and
access to information on chemicals at individual facilities, their uses, and releases into the environment.
States and communities, working with facilities, can use the information to improve chemical safety and
protect public health and the environment. The EPA also sponsors several grant programs focusing on
environmental health, including Clean Water Act Section 319 Grants, Brownfields Economic
Redevelopment Grants, and the Sustainable Development Challenge Grant.

3.1.3 United States Forest Service (USFS)
The Fire and Aviation Management part of the United States Forest Service is a diverse group of people
working to advance technologies in fire management and suppression, maintain and improve the
extremely efficient mobilization and tracking systems in place, and reach out in support of our Federal,
State, and international fire partners.

3.1.4 United States Fish and Wildlife Service (USFWS)
The USFWS oversees the implementation of the Coastal Barrier Resources Act (CBRA). The purpose of
the CBRA was to eliminate Federal development incentives on undeveloped coastal barriers, thereby
preventing the loss of human life and property from storms, minimizing Federal expenditures, and
protecting habitat for fish and wildlife. Coastal barriers are landscape features that protect the
mainland, lagoons, wetlands, and salt marshes from the full force of wind, wave, and tidal energy.

3.1.5 United States Department of Commerce (DOC)
The National Oceanic and Atmospheric Administration (NOAA) located within the DOC conducts
research and gathers data about the global oceans, atmosphere, space, and sun, and applies this
knowledge to science and service that touch the lives of all Americans. The DOC manages the Coastal
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Zone Management Program on the national level. The Economic Development Administration (EDA)
within the DOC administers EDA Public Works & Infrastructure Development Grants to promote longterm economic development and assist in the construction of public works and development facilities
needed to initiate and support the creation or retention of permanent jobs in the private sector in areas
experiencing substantial economic distress.

3.1.6 National Weather Service (NWS)
The NWS provides weather, hydrologic, and climate forecasts and warnings for the United States, its
territories, adjacent waters, and ocean areas, for the protection of life and property and the
enhancement of the national economy. NWS data and products form a national information database
and infrastructure, which can be used by other governmental agencies, the private sector, the public,
and the global community.

3.1.7 United States Geological Survey (USGS)
The USGS serves the nation by providing reliable scientific information to describe and understand the
Earth; minimize loss of life and property from natural disasters; manage water, biological, energy, and
mineral resources; and enhance and protect our quality of life.

3.1.8 Unites States Army Corps of Engineers (USACE)
In addition to building projects, the Corps of Engineers, through its Flood Plain Management Services,
advises communities, industries, and property owners on protection measures they can take
themselves, such as zoning regulations, warning systems, and flood proofing. Last year this service
responded to more than 44,000 requests for information. The value of property protected by this
program is an estimated $6.2 billion. USACE also manages beach erosion control projects, aquatic
restoration programs, floodplain management initiatives, and emergency bank protection projects.

3.1.9 United States Fire Administration (USFA)
As an entity of the Department of Homeland Security and the FEMA, the mission of the USFA is to
reduce life and economic losses due to fire and related emergencies, through leadership, advocacy,
coordination, and support.

3.1.10 National Response Team (NRT)
The NRT is made up of 15 Federal agencies, each with responsibilities and expertise in various aspects of
emergency response to pollution incidents. With nationwide responsibilities for interagency planning,
policy, and coordination, the NRT ensures that the most valuable tool in an emergency-readiness is
available for pollution incidents of all sizes and kinds. Prior to an incident, the NRT provides policy
guidance and assistance. During an incident, the NRT provides technical advice and access to resources
and equipment from its member agencies. The EPA serves as chair of the NRT, and the U.S. Coast Guard
(USCG) serves as vice-chair. This interagency planning and coordination framework is replicated at the
regional, sub-regional, and local levels. In addition to interagency coordination, the NRT also engages
the private sector in prevention, preparedness, and response efforts. The NRT encourages innovation
and collaboration to increase the effectiveness and reduce the cost of industry compliance with
planning and response regulations. The NRT receives no direct appropriations for its activities.
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3.1.11 United States Department of Housing and Urban Development (HUD)
HUD sponsors a number of programs that can be used to further the goals of hazard mitigation within a
community. The Community Development Block Grant (CDBG) Small Cities Program provides funding to
improve local housing, streets, utilities, and public facilities in small cities. Disaster Recovery Initiative
funds are provided for disaster relief, long-term recovery, and mitigation activities in areas affected by a
presidential disaster declaration.

3.1.12 United States Department of the Interior (USDOI)
USDOI sponsors several programs that can help further mitigation. The Federal Land-to-Parks Transfer
Program provides funds to identify, assess, and transfer available surplus Federal real property to State
and local entities for use as parks, recreation areas, and open space. USDOI also supports land
acquisition programs, the North American Wetland Conservation Fund, Partners for Fish and Wildlife,
and the Rivers, Trails, and Conservation Assistance Program.

3.1.13 United States Department of Agriculture (USDA)
USDA sponsors the following hazard-related programs: Emergency Watershed Protection Program,
Watershed Surveys and Planning, Small Watershed Program, and Rural Utilities Service Water and
Waste Disposal Program.

3.1.14 United States Department of Transportation
The Federal Highway Administration sponsors a transportation enhancement program that provides
funds for transportation enhancements. The Federal Transit Administration offers funding programs
related to transportation capital expenses including Section 5309 Capital Funds.

3.2

NON-GOVERNMENT

3.2.1 Fire wise Communities USA
Fire wise Communities/USA is a project of the National Wildfire Coordinating Group's Wild land/Urban
Interface Working Team and is the newest element of the Fire wise Program. It provides citizens with
the knowledge necessary to maintain an acceptable level of fire readiness, while ensuring firefighters
that they can use equipment more efficiently during a wild land fire emergency. The program draws on
a community's spirit, its resolve, and its willingness to take responsibility for its ignition potential.

3.2.2 Institute for Business and Home Safety (IBHS)
IBHS is a nonprofit association that engages in communication, education, engineering, and research.
The goal of IBHS is to reduce deaths, injuries, property damage, economic losses, and human suffering
caused by natural disasters.

3.2.3 American Red Cross
Although the American Red Cross is not a government agency, its authority to provide disaster relief was
formalized when, in 1905, the Red Cross was chartered by Congress to "carry on a system of national
and international relief in time of peace and apply the same in mitigating the sufferings caused by
pestilence, famine, fire, floods, and other great national calamities, and to devise and carry on measures
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for preventing the same.” The Charter is not only a grant of power, but also an imposition of duties and
obligations to the nation, to disaster victims, and to the people who generously support its work with
their donations.

3.2.4 National Fire Protection Association (NFPA)
The mission of the international nonprofit NFPA is to reduce the worldwide burden of fire and other
hazards on the quality of life by providing and advocating scientifically-based consensus codes and
standards, research, training, and education.

3.2.5 Association of State Floodplain Managers (ASFPM)
ASFPM goals include reducing the loss of human life and property damage resulting from flooding,
preserving the natural and cultural values of floodplains, promoting flood mitigation for the prevention
of loss and the wise use of floodplains, and avoiding actions that exacerbate flooding.

3.3

STATE GOVERNMENT

3.3.1 Florida Department of Economic Opportunity (DEO)
The FDEO is the State's land planning agency. It is comprised of a number of divisions, including the
Bureau of Community Planning and Development. The DEO is responsible for reviewing and approving
counties’ Comprehensive Growth Management Plans. Additionally, if questions are posed over Land
Development Regulations, the DEO will review the item to determine the appropriate application of the
regulation.

3.3.2 Florida Department of Emergency Management
The DEM has the lead role in coordinating State resources to support local government unless the scope
of the emergency warrants a higher degree of State involvement. This may occur when emergencies
involve multi-jurisdictional hazards, when local governments believe the emergency is beyond the
capabilities of local resources, or when the Governor determines there is an overriding concern for the
safety of the public. For these situations, the Governor can designate the primary responsibility for
emergency response to the state by issuing an Executive Order under the provisions of Section 252.36,
Florida Statutes.
The DEM is the designated State Warning Point in the event of emergencies, including incidents such as
hazardous materials releases. As such, the DEM is responsible for receiving notification of an emergency
from the County Communications Coordinator, and coordinating the request(s) for County support, if
requested. The DEM is responsible for assisting Local Emergency Planning Committees (LEPCs) in
providing warnings and instructions to the general public. Other DEM programs include the Emergency
Management Preparedness and Assistance Grant, Residential Construction Mitigation Program, and the
Florida Warning and Information Network.

3.3.3 Florida Forest Service (FFS)
Over the past several years, extensive damage has resulted from wild land fire. The FFS has major
responsibility for protecting forestlands and the public from the effects of wild land fire. Local firerescue departments have primary responsibility for structural fires. They also are the first responders to
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all fires. If the local fire-rescue department has determined that the wild land fire event is beyond its
capacity to fight, the local fire-rescue department can request assistance from the FFS. When that
occurs, an incident command control is established with the State and local fire-rescue departments
working together to extinguish the wild land fire.

3.3.4 Department of Environmental Protection (DEP)
The DEP Bureau of Beaches and Wetland Resources oversees the listing of critical erosion areas within
the state. The Florida Geological Survey, housed in DEP, is the State lead on geologic hazards such as
sinkholes. DEP sponsors two key mitigation-related funding programs - the Revolving Fund Loan
Program for Waste Water Treatment and the Pollution Control Bond Program. DEP also is home to the
State Coastal Management Program. The Florida Coastal Management Program (FCMP) is based on a
network of agencies implementing 24 statutes that protect and enhance the state's natural, cultural and
economic coastal resources. FCMP coordinates local, State, and Federal entities involved in coastal
management activities. In addition to working with DEP's programs, the FCMP coordinates among the
eight State agencies, five water management districts, and local governments that have responsibilities
for coastal management under the federally approved FCMP. The FCMP also develops partnerships with
local communities to actively solve problems related to coastal development.

3.3.5 Florida Fish and Wildlife Conservation Commission (FWC)
The FWC sponsors environmental education programs aimed at educating adult Floridians about
population growth, habitat loss, and coastal and fresh water ecosystems.

3.3.6 Florida Inland Navigation District (FIND)
FIND provides assistance on certain waterway-related projects including navigation channel dredging,
channel markers, navigation signs or buoys, boat ramps, docking facilities, fishing and viewing piers,
waterfront boardwalks, inlet management, environmental education, law enforcement equipment,
boating safety programs, beach re-nourishment, dredge material management, environment mitigation,
and shoreline stabilization.

3.3.7 Florida Department of Transportation (FDOT)
FDOT maintains Federal and State roads as well as airport construction and zoning and various other
types of transportation administration.

3.3.8 Building Officials Association of Florida (BOAF)
BOAF coordinates building code enforcement among local building officials.

3.3.9 Florida Department of Insurance (FDOI)
FDOI helps finance the reconstruction of communities following a disaster.

3.3.10 Agency for Health Care Administration
Agency for Health Care Administration oversees hospital construction and various health testing
services.
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3.3.11 Florida Department of Business and Professional Regulation (FDBPR)
FDBPR oversees elevator maintenance and safety, building inspection, engineering, architecture, and
construction contractors.

3.3.12 Florida Department of Corrections (FDOC)
FDOC builds prisons, local detention facilities, and private contract facilities.

3.3.13 Florida Department of Education (FDOE)
FDOE oversees school construction and maintenance. The department also has an emergency planning
program that focuses on hazardous materials accident preparedness.

3.3.14 Florida Department of Management Services (FDOMS)
FDOMS manages State public buildings and personnel services.

3.3.15 Florida Department of State (FDOS)
The Division of Historical Resources is one of seven divisions within the Department of State, and the
State agency responsible for promoting the historical, archaeological, museum, and folk culture
resources in Florida. The Division Director serves as Florida's State Historic Preservation Officer,
providing a liaison with the National Historic Preservation Program conducted by the National Park
Service. The Bureau of Historic Preservation identifies, evaluates, preserves, and interprets historic
structures and properties that reflect the diversity of our past. The Bureau manages the nation's largest
historic preservation grants program and oversees the development of State historic markers, heritage
publications, and Florida folk life programs.

3.4

REGIONAL GOVERNMENT

3.4.1 Treasure Coast Regional Planning Council (TCRPC)
The TCRPC has been enabled under Section 186.501, Florida Statutes.
The Council is a multi-county entity covering Indian River, Martin, Palm Beach, and St. Lucie counties. It
has major responsibility for addressing growth management issues that are multi-jurisdictional in scope.
One of its key roles is to engage in area wide comprehensive and functional planning, this includes
working in cooperation with Federal and State agencies planning for emergency management as
described in Section 252.34(4), Florida Statutes.
Section 186.507, Florida Statutes, directs regional planning councils to prepare strategic regional policy
plans. One of the elements the plan must address is emergency preparedness. The TCRPC promotes
mitigation initiatives within Section 5.0, Emergency Preparedness, of its Strategic Regional Policy Plan.
Specific strategies that promote mitigation are summarized below.
Strategy 5.1.1 Direct development away from areas most vulnerable to the effects of natural
and manmade disasters.
Strategy 5.2.1 Utilize land use, transportation, and community planning processes to address
vulnerability issues.
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Strategy 5.3.1 Provide shelter space for residents of areas susceptible to flooding from the
effects of hurricanes and other storms.
Strategy 5.4.1 Develop the mechanisms necessary to ensure that emergency planning agencies
have input into the local government decision-making process.
Strategy 5.5.1 Initiate disaster preparedness activities, which will protect lives and property and
reduce evacuation times.
Strategy 5.5.2 Establish mechanisms and regulations necessary for post-disaster reconstruction
to occur in a consistent manner making future disasters less destructive to life and property.

3.4.2 South Florida Water Management District (SFWMD)
The creation of the SFWMD along with four other water management districts was enabled under
Section 373.069, Florida Statutes. As required under Section 373.036(2), Florida Statutes, each district
has prepared a district water management plan. The plan provides overarching vision for the districts.
Historically, water management districts were created primarily to mitigate the impacts of flooding.
Over the years, the district's roles have been expanded considerably. For example, all districts must
address four key areas:


Environmental protection and enhancement;



Maintaining the water supply;



Flood protection; and



Water quality protection.

One of the purposes of the plan is to provide a framework for managing conditions of extreme drought,
hurricanes, and flooding. The SFWMD administers several programs that achieve hazard mitigation
relative to these events. These are supported by Strategic Goals and Policies found in the District Water
Management Plan such as:
Strategy 1.1.1 Needs and Sources, Planning
The District will prepare coordinated and standardized forecasts of future water demands, withdrawal
impact, and future water levels by:
Utilizing statistical forecasting methods to evaluate ground and surface water resources, and to aid in
the water shortage management process; and,
Utilizing numerical ground water flow models and surface water seasonal water balance models for
prediction of future water resource availability under varying climatic and demand conditions.
The District will establish efficiency standards for routine urban demand management and conservation
practices and criteria for implementing the same, including xeriscape, efficient plumbing in new
construction, and minimum water conservation planned for utilities.
Strategy 1.1.2 Needs and Sources, Regulation
The District will require water conservation and efficient use of water supplies.
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Strategy 2.1.1 Flood Protection, Planning
The District will assist local governments in the planning and implementation of appropriate solutions to
local flood control problems and strategies for alleviating current problems and avoiding future
problems.
The District will encourage retrofit projects to meet new development standards for flood protection
and water quality, to the maximum extent feasible.
Strategy 2.1.2 Flood Protection, Operations and Maintenance
The District will, through its publications and external communications, seek to create a greater public
awareness of the importance and availability of flood protection.
The District will communicate, in its Emergency Management Plan, District operations,
intergovernmental coordination activities and resource management priorities that correspond to
severe climatological events.
The District will perform emergency services, as necessary, to garnish available capacity of Central and
Southern Florida Project works to other entities.
The District will perform other flood control services on an as needed or emergency basis as determined
by the District.
Strategy 2.2.1 Floodplains, Planning
The District will encourage non-structural methods, including acquisition, regulation and application of
appropriate land use and water management policies, to address or prevent water resource problems.
The District will assist local governments in the planning and implementation of appropriate solutions to
local flood control problems and strategies for alleviating current problems and avoiding future
problems.
Strategy 2.2.2 Minimum Flows and Levels, Regulation
The District will optimize surface water management control elevations in storm water management
systems to meet flood control standards, conserve water supply and protect natural systems.
In addition, the District has an emergency management program. The purpose of the program is to
prevent or minimize, prepare for, respond to, and recover from emergencies or disasters that threaten
life or property within the boundaries of the SFWMD.
The SFWMD operates and maintains the regional drainage system throughout most of its jurisdictional
area. Local drainage systems are operated by a variety of special districts, private property owners, and
local governments. The local systems typically convey water from individual projects to the regional
system operated by the SFWMD. The District's responsibilities for flood protection relate primarily to
their serving as the regional water conveyance and storage entity. To meet this responsibility, the
SFWMD maintains an ongoing Canal Conveyance Capacity Evaluation Program. The objectives of this
program are as follows:
To implement a systematic approach to the inspection of all SFWMD canals
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to determine the need for periodic dredging;



To inspect all canals over a 5-year period;



To establish standard canal survey criteria; and



To develop construction plans and specifications to implement restoration of conveyance to the
canals.

In addition to private applicants, local units of government involved in building new storm water
systems or retrofitting older ones are required to petition the District for a surface water management
permit approval.
Besides flood control, the District is charged with the responsibility of protecting existing water
resources from excessive drawdown during periods of drought, and protecting well fields from
contamination. Well field contamination is addressed in the following Strategic Goals and Policies from
the District Water Management Plan:
Strategy 3.1.2 Surface Water, Regulation
The District will adopt and implement criteria to prevent the movement of contaminants exceeding
state standards in surface water systems during withdrawal of source water and discharge of used
water.
Strategy 3.2.1 Ground Water, Planning
The District will encourage linkage of ground water quality and quantity limits with local government
land use decisions.
Strategy 3.2.2 Ground Water Regulation
The District will manage water withdrawals to minimize saltwater intrusion or upcoming of saline water.
The District also administers the "Save Our Rivers" Program for the purpose of protecting
environmentally sensitive lands. Some of the lands purchased under the program have been situated in
the Coastal High Hazard Area (CHHA); thus, in addition to achieving the program's primary goal - the
protection of environmentally sensitive resources - the intensity and density of development in CHHAs
are reduced.

3.5

COUNTY GOVERNMENT

3.5.1 Listing of Agencies
Within the existing County organizational structure, there are a number of departments that play key
roles in hazard mitigation. They include the following departments: Fire Rescue, Growth Management,
Building, Engineering, and Administration.
Fire Rescue Department
The Fire Rescue Department (FRD) is composed of the following three divisions: Emergency
Management Agency (EMA), Operations, and Administration. The EMA has the lead role in dealing with
hazard-related events, which involves overall coordination responsibility during major emergency
events. The County Comprehensive Emergency Management Plan (CEMP) serves as the countywide
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operational management plan for emergency events. It defines the roles and functions of all local
governmental agencies and non-profit and private sector entities (e.g., American Red Cross, Florida
Power & Light).
The County Commission has assigned lead responsibility for the preparation of the LMS to the EMA. In
that role, the agency has been charged with the responsibility of facilitating the development of a
countywide LMS. An important aspect of the work will be to ensure broad participation, not just within
County government, but also with all municipalities, special districts (e.g., water control districts), nonprofit organizations, and private sector businesses.
The LMS program was initiated in 1998. However, being prepared and planning for emergency
situations is not new to the County. The County Commission has an adopted CEMP. It is an operationsoriented document that establishes the framework for effective management by the County throughout
emergencies and disasters. The CEMP addresses a broad range of hazards:


Civil disturbance;



Coastal oil spills;



Drought;



Disease and pandemic outbreak;



Flooding;



Extreme temperatures;



Hazardous materials incidents;



Hurricanes and tropical storms;



Special events;



Mass migration and undocumented aliens;



Commercial nuclear power plant incidents;



Terrorism;



Tornadoes;



Brush, wild land, and forest fires;



Sinkholes and subsidence;



Infrastructure disruption;



Exotic pests and diseases;



Storm surge; and



Transportation incidents.

The Operations Division's primary responsibilities include providing effective emergency medical
services, fire suppression, special operations rescue, hazardous materials response and ocean rescue
lifeguarding to the County’s four full services beaches. The Division provides services to the
unincorporated County and some local municipalities. In addition, County Fire-Rescue supports the FFS
in wild land fire suppression.
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The County’s Fire Prevention Bureau provides building life safety plan review, existing building fire
inspections, and coordinates public education programs.
Growth Management Department
The Department of Growth Management is divided into six divisions: Comprehensive Planning,
Community Development, Development Review, Environmental, Zoning Compliance, and Code
Enforcement. This Department has primary responsibility for administering the County Comprehensive
Growth Management Plan (CGMP). In addition to its long-range planning role, the Department is
responsible for processing development petitions (e.g., rezoning petitions, site plans). The Zoning
Division administers zoning ordinances and also evaluates and assesses environmental projects (e.g.,
shoreline stabilization projects, beach erosion initiatives).
Building Department
The Building Department is responsible for permitting, inspecting, enforcing, informing, collecting, and
tracking all aspects of the building permit process.
Engineering Department
The Engineering Department is divided into nine divisions: Capital Improvement, Coastal Engineering,
Development Review, Field Operations, Metropolitan Planning, Mosquito Control, Traffic, Storm water
Management, and Survey. These activities include project road and bridge construction, street
improvement (including storm water and drainage issues), vehicular and pedestrian traffic control.
County Administration
County Administration's main mitigation-related responsibility is to oversee the construction of capital
projects.
Florida Department of Health in Martin County (DOH)
DOH is responsible for the provision of public health in Martin County. As part of the responsibilities of
providing public health, DOH has the duty to provide emergency and disaster assistance to the citizens
of Martin County. DOH provides daily operations out of two sites. DOH recognizes its role in protecting
the health of the community as well as providing a healthy and safe work experience for its employees.

3.5.2 Mitigation Policies and Ordinances
Martin County CGMP (Comprehensive Growth Management Plan) hazard mitigation is expressed in and
influenced by specific goals, objectives, and policies within several different elements of the Martin
County CGMP. The Comprehensive Plan serves not only as a blueprint for Martin County's future, but as
the County's policy document. It defines County positions as they relate to development and
redevelopment. The Plan contains the nine required plan elements, as set out in Section 163.3161,
Florida Statutes. They include: Conservation, Coastal Management, Infrastructure (i.e., potable water,
sanitary sewer, storm water management, solid waste, natural aquifer recharge), Future Land Use,
Housing, Recreation and Open Space, Transportation, Intergovernmental Coordination, and Capital
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Improvement. Hazard mitigation is addressed in several of the CGMP elements. CGMP element
objectives and policies specifically influencing hazard mitigation efforts are discussed below.
Future Land Use Element. The County has revised its Land Development Regulations (LDRs) to conform
to all guidelines that regulate areas subject to seasonal and periodic flooding and provides for drainage
and storm water management. The County will provide for emergency evacuation procedures in
conjunction with requests for residential development on Hutchinson Island and other high hazard areas
identified on the Hurricane Vulnerability Map. All development permits are to be reviewed to assure
adequate drainage and flood protection.
Coastal Management Element. Martin County has a number of policies, goals, and objectives in its
coastal management element that are designed to protect human life and property from the destructive
effects of hurricanes and other natural disasters by limiting public expenditures and development
activities in the designated CHHA. The County attempts to limit public fund expenditures in these areas
so as not to subsidize or encourage additional development. The County will undertake a study to
define roadway sections that are subject to flooding, and to determine whose responsibility it is to
correct the deficiency. Once completed, the needed road improvements will be integrated into the
Martin County Capital Improvement Element (CIE). Continued removal of potential obstructions,
especially Australian pines, from the road right-of-way of evacuation routes is another measure that will
help to assure a safe and quick evacuation. LDRs and supporting urban infrastructure improvements
shall be coordinated to assure that development on coastal barrier islands and other CHHAs do not
result in a concentration of population or over expenditure of public and private funds.
The Martin County Growth Management Department, in conjunction with the EMA, reviews all
developments in areas of potential natural and man-made disasters for such safety factors as adequacy
of shelter for residents, ability of surrounding roads to accommodate emergency traffic, and ability of
internal roads to accommodate emergency traffic. Structures that suffer repeated damage to pilings,
foundations, or load bearing walls are required to rebuild landward of their current location, or to
modify the structure to delete those areas most prone to flood damage. If the structure in question has
a water dependent use, the owner may rebuild in the existing location only after he has taken steps to
minimize any future flood damage. Martin County intends to continue its existing policy of limiting
construction in the CHHA. The County also is investigating the feasibility of expanding the existing
Barrier Island Ordinance governing development restrictions on barrier islands to all areas within the
CHHA. All new development in the CHHA must provide detailed plans and procedures for evacuation in
the event of a hurricane. All residential developments vulnerable to coastal flooding shall provide
emergency shelter space for 25% of the development's residents who are expected to seek shelter
locally. No emergency storm shelters are approved on the barrier islands.
Martin County continually examines the designated emergency evacuation routes to identify those that
may be inadequate. Inadequate roadways are those that have insufficient traffic capacity for the
determined level of required service, are subject to flooding, and are prone to blockage by downed
trees during high winds. The County maintains an ongoing tree trimming and tree removal program
designed to prevent critical road links from becoming blocked due to downed trees and debris during an
emergency.
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Martin County does not use public funds to provide infrastructure, services, or improvements to areas
designated as within the CHHA unless these funds are required to accomplish the following:


provide services to an existing residential development;



provide adequate evacuation in the event on an emergency;



provide for recreational needs in terms of water related uses; and



provide support to public or private land development activities specifically aimed at mitigating
storm hazards.

The County actively considers relocating infrastructure outside the CHHA when opportunities to replace
or relocate such infrastructure elements arise. The County encourages low-density land use in the CHHA
in order to direct population concentrations away from these areas. LDRs are coordinated to assure
that development on coastal barrier islands and in other high hazard areas does not result in population
concentrations or over-expenditure of public funds for infrastructure improvements. The Martin County
Barrier Island development regulations limit population densities, require flood damage prevention
(mitigation), and may require individual site-specific design standards. Martin County also maintains an
ongoing effort to identify funds available for the purchase of lands within the CHHA for use as public
access, conservation, or open space.
Intergovernmental Coordination Element. Martin County coordinates directly with the SFWMD
regarding drainage and stormwater management issues and with the TCRPC in terms of emergency
preparedness planning.
The CIE identifies when facilities will be needed, the general location of the facilities, and the projected
revenue sources to fund the facilities. According to the Florida’s growth management regulations, local
governments are to review their CIEs on an annual basis and modify them as necessary. As expressed in
Section 163.3177(3)(b), Florida Statutes, all public facilities shall be consistent with the CIE. The
mitigation projects that are generated as a result of the LMS effort should be integrated into local
government CIEs as part of the annual update.
Martin County Comprehensive Emergency Management Plan (CEMP). The County's CEMP describes the
responsibilities and functions of agencies and organizations during disaster situations. The CEMP must
be integrated into and coordinated with emergency management plans and programs of the State and
Federal government. It is operations-oriented and addresses evacuation in terms of local and regional
evacuation, public shelter, post-disaster response and recovery, rapid deployment of resources,
communications and warning systems, training exercises, and agency responsibilities. These
responsibilities are clearly defined as 19 Emergency Support Functions (ESFs) (see Table 3.3). Each ESF is
headed by a lead agency, which has been selected based on its authorities, resources, and capabilities in
the functional area. The ESFs also serve as the primary mechanism through which outside assistance to
Martin County is coordinated.
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Table 3.3- Emergency Support Functions (ESF)
Designation
ESF #1
ESF #2
ESF #3
ESF #4
ESF #5
ESF #6
ESF #7
ESF #8
ESF #9
ESF #10
ESF #11
ESF #12
ESF #13
ESF #14
ESF #15
ESF #16
ESF #17
ESF #18
ESF #19

Emergency Support Function
Transportation
Communications
Public Works & Engineering
Firefighting
Information & Planning
Mass Care
Resource Support
Health & Medical & Special Needs
Search & Rescue
Hazardous Materials
Food & Water
Energy
Military
Public Information
Volunteers & Donations
Law Enforcement & Security
Animal Protection/Agriculture
Business & Industry
Damage Assessment

Source: Martin County, 2015

The CEMP is comprised of the Basic Plan, Annexes and Appendices. The components of the plan are
listed in Table 3.4.
Table 3.4 - Comprehensive Emergency Management Plan Sections
Designation
Annex I
Annex II
Annex III
Appendix I
Appendix II
Appendix III
Appendix IV
Appendix V
Appendix VI
Appendix VII
Appendix VIII
Appendix IX

Emergency Support Function
Recovery Functions
Mitigation
Logistics
Herbert Hoover Dike Plan
Tropical Events/ Hurricanes
Severe Weather
Terrorism Incident Response Plan
Wildfires
Pandemics
Radiological and Nuclear Incidents
Tsunami Warning and Evacuation Plan
Martin County Departments and Agencies

Source: Martin County, 2015

Martin County’s Post Disaster Redevelopment Plan was established in 2012. The purpose of the PDRP is
to embrace the long-term community vision, establish post-disaster priorities, and identify actions that
can be taken by public, private, and non-profit stakeholders in the aftermath of a large-scale disaster.
The plan emphasizes seizing opportunities for hazard mitigation and community improvement
consistent with the goals of the local comprehensive plan and with full participation of the citizens. This
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plan builds a framework to efficiently rebuild the community, establish the quality of life elements
necessary to sustain the community, and promote economic viability. The plan also provides guidance
to maximize disaster funds and resources available to local jurisdictions following a disaster, identify the
capacity of the jurisdictions to manage a long-term recovery and provide strategic guidance throughout
the post-disaster redevelopment process.
Martin County Local Flood Hazard Mitigation Strategy. The Martin County Flood Hazard Mitigation
Program was funded with FEMA FMA Program funds for the development of flood mitigation planning.
The objective of this Martin County Local Flood Hazard Mitigation Strategy is to develop a unified
approach among both the County and incorporated local governments for dealing with identified
flooding problems and flood hazards. This strategy was developed based on guidelines provided by the
FDEM in their publication "The Local Mitigation Strategy - A Guidebook for Florida Cities and Counties,"
and serves as a tool to direct the County and City governments in their ongoing efforts to reduce
flooding vulnerability and to mitigate the effects of future flooding events. The Strategy also helps
establish funding priorities for currently proposed mitigation projects and for such disaster assistance
funds as may be made available after a disaster for mitigation activities.
Martin County Code of Laws contains several ordinances that are hazard-related.
The County Building Code is based on the Standard Building Code and subsequent amendments
described in Section 21, Martin County Code. Individuals building in portions of Jupiter Island and
unincorporated Hutchinson Island must meet additional standards as set out in the County's Coastal
Construction Code, Article IV. An example of an additional standard is having to construct buildings that
can sustain 140 miles per hour (mph) wind speeds. Finished floor elevations for buildings in
unincorporated Martin County must be at least 18 inches above the crown of the road. The Building
Code contains special hurricane-related requirements. At this time, there is no shuttering requirement
on older homes however all new construction requires hurricane shutters.
The NFIP standards related to elevation, flood proofing, and siting are required. While mobile homes
are not prohibited in the coastal area, they are required to meet or exceed the Federal Mobile Home
Construction and Safety Standards or Uniform Standards Code ANSI A 119.1.
In addition to the above listed ordinances and codes, other hazard-related ordinances administered by
the County include Well field Protection Ordinance, Flood Damage Prevention Ordinance, Fire
Prevention Code, Storm water Management Program, and the Barrier Island Ordinance.
The DOH has established Standard Operating Procedures for the following events: Bio-threat Plan,
Continuity of Operations Plan - Information Technology, Smallpox Plan, Pharmaceutical Distribution
Plan, Activities Related to National Security Threat Levels, and Special Needs Shelter - County Plan.

3.5.3 County Mitigation Projects/Initiatives
Martin County is one of five communities participating in the FDEMs' sustainable communities’
demonstration program. The intent of the program is to curtail urban sprawl and develop vibrant urban
centers, which would provide a safe, quality, and livable lifestyle. The Martin County program contains
three major initiatives: visioning plan, Martin House, and a hazard mitigation program.
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The goal of the hazard mitigation initiative was to complete and adopt a Hazard Mitigation Plan for
Martin County. Four objectives of the initiative were to:






Implement at least 10 post-disaster redevelopment hazard mitigation projects identified in the
Plan;
Enhance capabilities to administer and coordinate all emergency management and post-disaster
planning activities, reducing the possibility of economic and human loss and providing
coordination of emergency response with other jurisdictions;
Seek grant funding from the Florida Communities Trust and other sources to acquire land for
conservation and recreation purposes; and
Develop educational or public participation programs with oceanfront homeowners on disaster
mitigation strategies. This includes education on the threat of tropical storms and hurricanes,
flooding, severe weather, as well as tsunamis and the notifications and response activities for
the nuclear power plant.

The County has implemented additional projects and initiatives to mitigate potential damage resulting
from various hazards. Planning and Urban Development Codes require mobile home parks to provide
fire-resistant permanent shelters to serve as disaster shelters. In addition, this building must be located
in the required recreational area. Shoreline stabilization work is being completed along MacArthur
Boulevard. The South River Colony Drainage Outfall project, Hibiscus Park Drainage project, Storm
water Master Plan, Manatee Pocket-Salerno Creek Retrofit (Sub-Basin 4), and Kitching Creek Drainage
are various drainage and stormwater management projects that the County has undertaken, and most
are completed. FEMA projects include the replacement of cross drains under St. Lucie Boulevard at the
airport outfall ditch.
Future Strategies for the County are:







Continued enhancements and hardening of critical infrastructure;
1st Strategy- All American Ditch Outfall Drainage Improvements
2nd Strategy- MacArthur Boulevard Beach Erosion Control
3rd Strategy- Hobe Heights Outfall Drainage Improvements
4th Strategy- East Fork Creek
5th Strategy- 30th Street Outfall Drainage Improvements

In addition, as many other counties have done since Hurricane Andrew, the County has upgraded its
building code to include elevated finished floor elevations, corrosion-resistant hurricane clips, waterresistant adhesives for shingles, and trusses manufactured in accordance with local wind models.
For some of the hazards that Martin County may be vulnerable, however low, mitigation is provided
through public education in preparedness, planning and exercising, warning and emergency notification
systems. The Martin County website provides public education with disaster information in flooding,
tornadoes, severe weather, developing a disaster plan, hazardous materials, radiological incidents,
terrorism, wildfires, hurricanes. The Emergency Management Agency provides many public education
presentations throughout the year in disaster preparedness and distributes hundreds of materials.
The Martin County Health Department has identified a number of mitigation roles, which are fulfilled by
its employees in their All Hazards Emergency Operations Plan. These mitigation roles include:
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Conducting periodic public health media briefings;



Exercising emergency authority to stop and prevent unsafe actions;



Ensure public health safety messages and briefings are made as needed;



Train staff on the Department's Emergency Operations Plan;



Coordinate the development of the ESF 8 Plan;



Coordinate development of Special Needs Shelter Program Plan;



Coordinate development of DOH Emergency Plan to include continuity of operations;



Establish liaison with County emergency management officials;



Participate in training for disaster response;



Determine and recommend staff for Emergency Operations Center (EOC) operations;



Participate in regional response planning;



Work with other emergency response agencies to determine capabilities and identify gaps;



Encourage families to pre-register special needs clients for sheltering;



Ensure special needs shelter is operable;



Train staff to properly collect, package, and transport biological and chemical specimens;



Survey and map critical/vulnerable facilities/populations in community;



Develop with client's family, disaster plans when necessary;



Determine equipment and supplies needed for response activities;



Provide counseling and education regarding measures to reduce risks and improve health
conditions;



Make recommendations regarding appropriate control measures;



Develop or identify a form(s) to assess and collect data on hazards;



Determine local capacity for enhanced surveillance;



Update data on immunizations/prophylactic treatment for identified issues;



Develop pre-prepared public education and information statements;



Develop an information system (Department to/from community physicians);



Inventory pharmacy capacity;



Establish working relationship with local pharmacies;



Become familiar with Federal, State, and regional action plans for receipt, storage, and
distribution of pharmaceutical stockpiles;



Coordinate with fire department, an updated list of hazardous materials in the County;



Survey and map all public and private drinking water systems, sewage treatment facilities, and
potential hazards;



Maintain an inventory of forms to assess and report status of these systems and orient staff on
its usage;



Develop forms/process for tracking submission of environmental laboratory samples;
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Develop training for staff to assess and report post-event status of critical facilities;



Investigate food or water-related outbreaks and investigate food or water complaints;



Enact pre-established alternative methods of waste disposal;



Maintain and be prepared to conduct water analysis for both public and private sectors;



Be prepared to maintain communications with State Toxicology officer for chemical
contamination testing;



Review emergency notification procedures for employees and modify when appropriate;



Determine current capabilities of employees in regards to emergency operation and
identification of training gaps;



Ensure communications systems are installed and tested in the health department;



Ensure equipment is tested and repaired;



Ensure an equipment accountability system is established and personnel are trained in its use;



Make sure vehicles are operable and filled with gas;



Develop a plan to harden critical facilities and facility re-opening procedures;



Develop a plan to provide auxiliary power for these facilities;



Determine for each DOH location geo-position latitude-longitude;



Determine vulnerability of information resource management equipment and records;



Develop a plan for information resource management to secure electronic equipment, records,
and backup tapes;



Establish procedures, contracts, and Memorandums of Understanding for all emergency
activities related to business operation;



Develop and implement emergency finance and procurement procedures;



Identify vendor stockpiles of critical medical supplies for emergency use; and



Determine equipment and supplies needed for emergency use.
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MUNICIPALITIES

There are four incorporated municipalities within Martin County. These are the Town of Jupiter Island,
the Town of Ocean Breeze, the Town of Sewall's Point, and the City of Stuart. Stuart is the County Seat.
All municipalities are chartered by the State of Florida and their forms of municipal government include
Council-Manager, Council-Mayor, and Mayor-Commission. Each municipality is internally organized in
the form of departments, divisions, and bureaus for the delivery of normal municipal services as
determined by the local representative government.

3.6.1 Listing of Agencies
Emergency Management
Emergency management responsibilities generally fall within the public safety, fire, and/or police
departments. In many municipality governments that emergency management is an individual's
secondary responsibility. During emergency events, such as hurricanes, municipalities have an
"executive group" (e.g., Mayor, City Manager, Police Chief, Fire Chief) that coordinates the
municipality's efforts with the Martin County EMA. The City of Stuart emergency management
functions are directed through the City Manager's office. The City of Stuart has an Emergency
Management Coordinator who works closely with the Police and Fire-Rescue Departments and
coordinates all emergency management planning for the entire City, under the direct supervision of the
City Manager. The Emergency Management Coordinator is the City's liaison with Martin County
Emergency Management and Florida DEM. Jupiter Island and Stuart are the only municipalities in Martin
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County that have their own Fire Departments. As mentioned earlier, fire service in all other parts of the
County are provided for by the Martin County Fire Rescue Department.
Planning
The planning departments review zoning petitions, site plans, and other development orders (e.g.,
variances, special exceptions), as well as administer their local comprehensive plan. In the small
communities, responsibility has generally been assigned to a lay planning and zoning board, and staff
support provided by a building official or comparable staff person. The City of Stuart Planning Division
conducts historic preservation surveys and reviews applications for improvements, administers the LDRs
sometimes referred to as the Zoning Code, prepares and administers grant-funded applications and
projects, and the Capital Improvements Program. It reviews Urban Code Exceptions, Planned Unit
Developments (PUDs), plus other special projects, such as overseeing the Watershed Protection and
Improvement Program and providing direct administrative support to the Community Redevelopment
Agency areas.
Building Department
All municipalities issue their own building permits. All operate under the Standard Building Code;
however, differences may exist as individual local governments have adopted only those portions of the
modification to the Standard Building Code each felt was appropriate.
Public Works and Engineering
While not all municipalities have a public works and engineering department, all generally perform this
function in some manner. If it is under a contractual arrangement, there will be someone in the
jurisdiction responsible for overseeing the consultant. The group having responsibility for public works
and engineering will have the responsibility for implementing structural improvements (e.g., stormwater
facility retrofit, shuttering buildings, constructing new EOCs).

3.6.2 Municipal Mitigation Policies and Ordinances
Municipal Comprehensive Growth Management Plans. Like the County, each city has an adopted
Comprehensive Plan. It serves as a policy instrument for each city, and defines the particular city's
development and redevelopment policies. All municipal comprehensive plans are required by Section
163.3161, Florida Statutes, to contain eight plan elements:
Conservation, Infrastructure (i.e., potable water, sanitary sewer, stormwater management, solid waste,
natural aquifer recharge), Future Land Use, Housing, Recreation and Open Space, Transportation,
Intergovernmental Coordination, and Capital Improvement. Units of local government abutting the
coast must prepare a Coastal Management Element as well.
There is considerable variation among the local governments in the depth in which hazards were
addressed in their comprehensive plans. Certainly, the population size, geographic limits, diversity in
the mix of land uses, and lack of understanding of hazard mitigation affected the level of detail local
governments applied to the issue of hazards. Any extended discussion of hazards has occurred, for the
most part, in the Conservation, Coastal Management, and Infrastructure Elements.
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Town of Jupiter Island
The entire Town of Jupiter Island lies within the CHHA or Zone AB on the Hurricane Vulnerability Map.
Considerable attention in the Jupiter Island CGMP is devoted to evacuation of citizens and coordination
with Martin County and the American Red Cross. Buildings within the CHHA on Jupiter Island are
primarily residential and have survived past flooding incidents with acceptable levels of damage. Any
new construction within the CHHA will be residential. Recommended measures to reduce exposure
within the CHHA include relocation of damaged housing, structural modifications to make damaged
buildings more flood-resistant, and public acquisition of the threatened properties. The Town is in the
CRS Program. The Town of Jupiter Island contains none of the specific critical facilities the TCRPC has
recommended be relocated to low risk areas during post-disaster redevelopment. A significant amount
of land on Jupiter Island is currently owned by public governmental and private conservation agencies.
Additional public acquisition of threatened lands or facilities in the CHHA is not considered feasible. As
stated in the Plan, it is the Town's policy that all future improvements to roadways along the evacuation
routes should include remedies for any existing or known flooding problems.
The level of service standard for drainage shall be adequate accommodation of stormwater runoff from
a 24-hour, 3-year frequency storm. The Town should continue to cooperate with the TCRPC and Martin
County to ensure integration of local input into regional evacuation plans. While the Comprehensive
Plan contains a policy that the Town will prepare a post-disaster redevelopment plan, no such plan has
been developed to date. The Plan supports the proposition that the Town's LDRs should require all
redevelopment to meet new, safer construction standards as established in the Florida Hurricane
Resistant Construction Manual.
Town of Ocean Breeze
Ocean Breeze fronts on the Indian River Lagoon. The Town limits improvement at the water's edge to
maintain the existing public facilities. Portions of the Town of Ocean Breeze east of Indian River Drive
are in flood zones “VE” and “AE” with a small area west of Indian River Drive in Zone “AE”. The Town is
in the NFIP; however, it has not become eligible to participate in the NFIP's CRS Program. Until the
Town files an application to become a CRS community, it will not be eligible to receive grant funds from
the FMA Program to correct drainage projects. Ocean Breeze restricts use of floodplain areas for
unsuitable projects due to the flood hazard. The Town cooperates with the TCRPC and Martin County to
establish evacuation routes and times to shelters. The main road leading to Ocean Breeze is vulnerable
to storm surge and should be considered for re-routing or elevation during post-disaster redevelopment
planning. The CHHA for the Town of Ocean Breeze includes lands within the FEMA designated VE zones,
which are projected to experience extensive damage and destruction from storm surges, waves, and
erosion during hurricanes and severe storms. To develop post-disaster redevelopment plans that
reduce or eliminate the exposure of human life and property posed by natural hazards the Town will a)
participate with Martin County in a Post-Disaster Recovery Task Force; and b) cooperate with the
Natural Disaster Emergency Plan to be developed by that Task Force. Any redevelopment construction
shall comply with current zoning and construction requirements. Structures that cannot be restored
shall be demolished and removed. Structures that have suffered repeated damage and are proposed to
be rebuilt may be required to move landward of their current location, or be modified in such a way as
to avoid or minimize future damage.
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Town of Sewall's Point
The Town of Sewall's Point lies on a peninsula of land between the Indian River Lagoon and the St. Lucie
River estuary. Floodplains on the eastern side and southern end within the Town of Sewall's Point are
identified on the FIRMs consist of V zones located along the east and west shorelines around the
peninsula. Zone “AE” extends 500 feet west of Sewall's Point Road. The Town is in the CRS Program.
Floodplain areas are regulated under the Town Flood Damage Prevention Ordinance, which was
developed by the Town in conjunction with the NFIP. This ordinance promotes public safety and general
welfare and attempts to minimize public and private losses due to flooding. Sewall's Point also has
designated CHHAs, which are subject to high velocity waves including storm associated surges. Primary
areas subject to flooding are Sewall's Point Road and the adjacent dwellings areas to the east and west
of the road right-of-way. The Town has enacted measures for structural modification to both
infrastructure and private construction in the CHHA to reduce exposure to damage from flooding. The
rebuilding of any structures 50% or more destroyed shall be prohibited, unless the reconstruction
complies with existing building codes and set back requirements. While Sewall's Point Road lies in an
area vulnerable to flooding, there is no viable potential for relocating this road. Relocation is not
feasible due to the high cost of land and the disruption of established residential neighborhoods. Martin
County EMA acts as the coordinator for the evacuation of all special needs residents during a natural
disaster event.
City of Stuart
Floodplains within the City of Stuart correspond to Zones "AE" and “VE” on the FIRM maps, and building
plans in undeveloped flood prone parcels are monitored accordingly. Any development adjacent to
water bodies within the City's boundary is carefully reviewed to make certain it does not interfere with
existing drainage or increase the potential for flooding. The City monitors its storm water management
and flood prevention ordinances for effectiveness and reviews all ordinances every 5 years. Such
ordinances must be consistent with FEMA flood insurance guidelines and the SFWMD's stormwater
ordinance criteria. The City is in the NFIP; however, it has not become eligible to participate in the
NFIP's CRS Program. Until the City files an application to become a CRS community, it will not be eligible
to receive grant funds from the FEMA Program to correct drainage projects.
The City coordinates its flood mitigation planning with the Martin County Engineering Department,
through a formal agreement of cooperation, joint planning efforts, and mutual review of storm water
management and flood prevention plans. The City also cooperates with the County in identifying flood
prone evacuation routes and maintaining tree trimming or removal programs to keep these routes free
of debris in the event of storms. The City seeks the advice of both Martin County and the TCRPC when
reviewing development or redevelopment proposals for projects situated wholly or partially within a
floodplain. LDRs enforce local, State, and Federal building and sanitation codes for floodplains and
velocity zones, and storm water and flood prevention ordinances in accordance with FEMA guidelines.
The City specifies that any mobile home development be located away from areas prone to flooding or
excessive danger from tropical storms. Post-disaster recovery plans will include recommendations for
hazard mitigation options including, but not limited to, abandonment, reconstruction, or relocation of
damaged public facilities.
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The City of Stuart maintains the following plans guiding preparation, mitigation, response, and recovery
actions:


City of Stuart Disaster Recovery Plan;



City of Stuart Radiological Incident Response Plan;



City of Stuart Terrorism Incident Response Plan;



City of Stuart EOC Standard Operating Procedures;



City of Stuart Storm Water Management Plan;



City of Stuart Police Department Major Incidents/Unusual Occurrences Policy;



City of Stuart Emergency Management Plan; and



City of Stuart Comprehensive Plan.

The City of Stuart Ordinance #1823-01 adopts the Florida Building Code addressing hurricane protection.
Chapter 5 of the LDC addresses flood damage protection issues. Ordinance 2303-2015 adopts the State
model floodplain management ordinance.
Martin County School District
The Martin County School District has 12 elementary schools, 5 middle schools, 4 high schools and 10
other ancillary or support facilities. Within the District, Four (4) schools are designated as Phase I
hurricane shelters, four (4) Phase II shelters and Four (4) Phase III shelters. The District has one (1)
Special Needs shelter. Six (6) other schools are designated as post-storm or other emergency shelters.
The School District coordinates all hazard preparation, mitigation, recovery and response with the
Martin County Emergency Operations Center. The School District has four schools located in the
Emergency Planning Zone (EPZ) due to proximity to the St. Lucie Nuclear Power Plant and three schools
within the AE Flood Zone.
Post-disaster recovery plans will include recommendations for hazard mitigation options including, but
not limited to reconstruction, or demolition of damaged public facilities. The District is insured through
a third party administrator with a consortium to include seven (7) other Florida school districts.

3.6.3 Municipal Mitigation Projects/Initiatives
Town of Jupiter Island
The Town has no comprehensive storm water plan. For the most part, storm water either percolates
into the soil or sheet flows over land to swales, natural low areas, or watercourses. In a few instances
where man-made structures such as roads and parking lots impeded or altered the natural sheet flow,
the Town has addressed those drainage problems through the use of swales or "French drains."
The Town has a scheduled maintenance program to ensure that the swales and drainage facilities are
operating adequately. The Town has reinforced the roof, installed hurricane impact glass doors and
windows at The Public Safety Building. The Town has removed all overhead electric wires and installed a
complete underground system. The Town has also re-nourished the beaches and improved drainage
along Gomez road.
Mitigation Strategies for the Town are:
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1st Strategy- Beach Re-nourishment – The beaches of Jupiter Island are critical to the protection
of health, safety and property on Jupiter Island. The Town spent $14m in 2012 on beach and
dune re-nourishment and now due to Hurricanes Isaac and Sandy is prepared to re-nourishment
the beaches again in November, 2015 at an estimated cost of $15m.
2nd Strategy- To address the issue of road flooding the Town has installed additional drainage
along Gomez Road. Over the next 5 years the Town will continue to seek opportunities to
improve storm water drainage throughout the Town.
3rd Strategy- Improve the hardening of structures and internal operational improvements for
emergency management.
Continued participation in planning and exercises for tsunamis, planning for emergency
notifications and evacuations of the identified hazard zone.
Continued participation in public outreach in disaster preparedness.

Town of Ocean Breeze
The Town has coordinated with Martin County on roadway and drainage improvements to Indian River
Drive, a key north-south, County-maintained roadway, situated within the Town along its eastern
border. Also, the Town has a scheduled maintenance program for its storm water drainage system.
While the Town is very small in size and population, 102 acres in size, 0.2 square miles with a current
population of 100 residents, however with redevelopment population may potentially go to 550. The
predominant structural building type is mobile home. Since the Town fronts directly on the Indian River
Lagoon, potential damage and destruction during a major flood event or a hurricane could be significant.
However, at present, the Town has no post-disaster redevelopment plan in place. A vision of what the
Town should be, should a catastrophic event such as a major hurricane were to occur, needs to be given
careful thought now before the event actually occurs. Whatever the concept, it should be embrace the
idea of sustainability. The Town is currently under significant redevelopment by a private
owner/developer, with replacement of the mobile homes with manufactured homes, meeting current
building and FEMA regulations. The Town does not own or maintain any utilities or public facilities. All
public services are provided by Martin County. The Town is active with Martin County in providing
disaster preparedness and recovery education to its residents. Since the Town of Ocean Breeze does
not own public buildings, or provide infrastructure services, even the roads within the Town are private,
there is limited projects to consider for mitigation. No buildings to harden, no critical facilities within
the Town.
Town of Sewall's Point
Historically, South Sewall's Point Road has experienced frequent flooding; however, the Town has
developed an improvement program to correct the problem. The Town has completed Phase I
improvements, which included deepening the swale and installation of catch basins. The Town partially
funded the program with SFWMD funds. Similar improvements were made to North Sewall's Point Road
right-of-way. As a result of both efforts, the occurrence of flooding has been significantly reduced.
Finally, in terms of drainage projects, the Town has completed drainage improvements to India-Lucie
Parkway, an area that has experienced problems of flooding during heavy rains.
For years, the Town has been working to achieve an emergency access point via River Road for the
residents living in the south Sewall's Point area. Even though drainage improvements have reduced the
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frequency of the roadway flooding, during a hurricane, the road most likely will become impassable due
to flooding. Therefore, an alternative emergency access point was needed. The Town completed
negotiations with a local property owner to purchase or obtain an emergency access agreement.
Besides the completion of capital projects as described above, the Town participates on an ad hoc storm
water managers committee that includes local governments in Martin and St. Lucie counties. This
serves as a forum for information exchange and as an opportunity for local governments to coordinate
the planning and execution of storm water projects.
The Town's Building Code includes key hazard-specific provisions. They include brace gable end roof
framing, corrosion-resistant hurricane clips, and pressure positively treated lumber. In addition, the
Town has modified its Flood Damage Prevention Ordinance by raising the base floor elevation.
In addition, the Town has an Emergency Operations Plan and conducts two hurricane evacuation drills
each year. Building officials frequently attend seminars and conferences to advance skills and increase
their knowledge of building construction techniques as it relates to hurricanes and flooding.
The Town distributes leaflets and pamphlets to promote and inform its residents about steps that they
can take to reduce the potential damage resulting from hurricanes and flooding. The Town has built
over 34 stormwater retrofits within the community to address stormwater problems. They are currently
raising 8 to10 houses with the Town’s and FEMA funding. They have been and are currently creating a
stormwater maintenance program to clean out facilities on a yearly basis.
Mitigation Strategies for the Town are:







1st Strategy- Town Hall / House Raising
2nd Strategy- Stormwater retrofits to Provide additional storage for flood waters and discharges
3rd Strategy- regular replacement of aging stormwater infrastructure and maintenance of the
same facilities
4th Strategy- Provide Higher Elevation Evacuation Route
Continued public outreach in disaster preparedness covering all hazards the Town is vulnerable
to.
Participation in the planning and exercises with Martin County.

City of Stuart
The City has undertaken a number of flood mitigation projects. Many have been constructed to
eliminate home, yard, and street flooding. 95% of the projects identified in the stormwater master plan
have been completed.
Other mitigation efforts involve the City participating in mock drills with the County emergency
management staff. Internally, City staff have developed a Disaster Recovery Plan based on the ESF
structure, which focuses primarily on flooding and hurricane evacuation matters. The City has an
Emergency Management Plan, which is all-hazard. This plan will include procedures for response to all
hazardous conditions, and including flooding, hurricanes, tornadoes, radiological incidents, terrorism
incidents, and wild land fire incidents, and will include a Recovery Annex. In addition, the City actively
participates on the ad hoc storm water managers committee for Martin and St. Lucie County. The City
annually participates in the hurricane exercise. The City also has posted the EOC Standard Operating
Procedures and the Emergency Action Plan on the City's Intranet site. In 2003, FEMA FIRMs were
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integrated into the City's geographic information system (GIS) system. The City is maintaining an
electronic messaging board system for communicating during events, consisting of two mobile trailermounted message boards.
All essential staff for the City of Stuart have received Florida DEM-provided COOP (Continuity of
Operations Plan) initial training, and the City is pursuing implementation of a COOP.
All essential staff for the City of Stuart, including Fire Rescue, Police, Public Works, Financial Services,
Planning and Development, Information Services, and Human Resources have received training in at
least Basic Incident Command. The City's EOC Standard Operating Procedures and updated Emergency
Management Plan follow the Incident Command System structure. The City completed the initiative to
provide shutters on all Public Facilities.
Mitigation Strategies for the City are:






1st Strategy- Provide free residential yard waste and tree trimming collection in the month of
June for Hurricane Season; Maintain city trees year round with dedicated bucket truck and
operator-Ongoing
2nd Strategy- Continue implementation of Stormwater Master Plan to reduce structure, street
and yard flooding-95% complete
Participation in the Countywide mass notification system
Continued participation in planning and exercises with the County
Consideration of hardening and power of public facilities

Martin County School District
All schools and buildings constructed post-2000 have been designed to meet wind storm requirements
at the time of construction. When replacing a specific school or building the District has constructed
those schools outside of flood prone areas or has placed replacement schools or buildings above flood
stage levels. Other mitigation efforts involve the District participating in mock drills with the County
emergency management staff. Internally, District staff has developed a Disaster Recovery Plan based on
the ESF structure, which focuses primarily on hurricane evacuation matters. The District also has an allhazard Crisis Plan. This plan will include procedures for response to all hazardous conditions, and
includes flooding, hurricanes, tornadoes, radiological incidents, terrorism incidents. All essential staff in
the District have received NIMS training in at least Basic Incident Command.
In the past and recently, the District has installed shutters on several schools and/or support facilities
and in particular, emergency shelters to mitigate storm damage to the schools and protect occupants
being used as shelters during an emergency. Additionally, newer schools have been designed to meet
EHPA requirements to ensure proper levels of shelter capability for County and regional residents. The
District continues to include mitigation strategies to all buildings and property when building, renovating
or relocating facilities on District property.
Mitigation Strategies for the School District:




Hardening of facilities;
Provide for back up power systems
Continued education in disaster preparedness;
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3.7

Continued participation with County Emergency Management and partners in planning,
preparedness, exercises, and mitigation efforts.

COMMUNITY ORGANIZATIONS

Community organizations can range from faith-based organizations to Chambers of Commerce to the
local historic society. These groups represent the diverse interests present within a community and
provide vital services to the community as well. Many services provided by Martin County's community
organizations can help to achieve the goals of hazard mitigation identified in this mitigation strategy.
The following lists provide information on services provided by organizations that work within Martin
County to reduce the risks posed by disasters. All participating organizations on the Steering Committee
were asked to provide information; only those that responded are included below.

3.7.1 American Red Cross – Treasure Coast Chapter
The Treasure Coast Chapter of the American Red Cross is active in providing mitigation programs and
activities within the community. The ARC provides education and preparedness information in the
community for a variety of emergencies. The ARC sponsors a senior home safety project where groups
of teen volunteers assess home safety and install emergency supplies for elderly populations in Ridge
Way Mobile Home Park. The ARC provides community support after localized emergencies or largescale disasters. The ARC provides shelter services at a variety of locations in the county as well as
provides logistical assistance to responders on emergencies.

3.7.2 United Way of Martin County
The United Way of Martin County is an active participant in emergency management functions in Martin
County. The United Way has developed and implemented volunteer reception center exercises.
Following disasters, the County can open volunteer reception centers where volunteers are registered.
The United Way sponsors a senior home safety project where groups of teen volunteers assess home
safety and install emergency supplies for elderly populations in Ocean Breeze. Volunteers have installed
smoke detectors, power strips, fire extinguishers, and flashlights in these homes. The United Way also
has organized an awareness and volunteer recruitment campaign for Citizen Corps.

3.8

INTERGOVERNMENTAL COORDINATION

Disasters know no boundaries; governments and service providers must work together to strengthen
communities against the loss of life and property. An essential element of the hazard mitigation process
is intergovernmental coordination. Coordination is important not only horizontally at the local level
between County, municipalities, non-profit organizations, and the private sector, but also vertically with
key State and Federal agencies. Besides the potential of the LMS program, there are several other
coordination mechanisms that already exist. They are described briefly below.

3.8.1 Storm water Manager Committee
Due to the interconnectedness of the drainage patterns in northern Martin County and southern St.
Lucie County in the coastal area, the rapid growth of the U.S. Highway 1 corridor, and the multiplicity of
local governments within this area, intergovernmental coordination is important. There is no inter-local
agreement that specifically addresses flooding. However, over the past several years, those individuals
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who have responsibilities for storm water management began meeting informally to discuss storm
water management issues and exchange ideas with one another.

3.8.2 Metropolitan Planning Organization
The Metropolitan Planning Organization (MPO) coordinates local, State, and Federal funding for
thoroughfare improvements. The policy board is comprised of elected officials from the County and
four municipalities. Two key policy documents of the MPO are the long-range transportation plan and
the 5-year transportation improvement plan (TIP). The TIP identifies and schedules all future roadway
improvements in the near-term.

3.8.3 Local Government Comprehensive Plans
One mechanism to achieve intergovernmental coordination is the local comprehensive plan. As
described above, each comprehensive plan contains an intergovernmental coordination plan element.

3.8.4 Martin County Comprehensive Emergency Plan (CEMP)
A second mechanism that has relevance is the County's CEMP. The CEMP must be integrated into and
coordinated with emergency management plans and programs of the State and Federal governments. It
is operations-oriented and addresses evacuation in terms of local and regional evacuation, public
shelter, post-disaster response and recovery, rapid deployment of resources, communications and
warning systems, training exercises, and agency responsibilities. These responsibilities are clearly
defined as 19 ESFs (see Table 3.3 - section 3.5.26). Each ESF is headed by a lead agency, which has been
selected based on its authorities, resources, and capabilities in the functional area. The ESFs also serve
as the primary mechanism through which outside assistance to Martin County is coordinated.

3.8.5 State Emergency Management Plan
The state of Florida CEMP establishes the framework of a coordination system to ensure that the state
of Florida will be prepared to respond to the occurrence of emergencies and disasters. The plan
describes roles and responsibilities of State agencies, special districts, local governments, and voluntary
organizations. The CEMP unites the efforts of these groups for a comprehensive approach. The plan is
divided into three sections.

3.9



The Basic Plan: Outlines how the state will assist counties in response, recovery, and mitigation
of disasters; details responsibility at various levels of government; describes method of
operations and financial management policies; ensures continuity of government; and addresses
recovery issues.



Specific Response/Recovery Actions: These actions are unique to a specific hazard and take the
place of the Basic Plan and Response Functions sections.



Response Functional Annexes: Present the State's strategies for disaster response by outlining
ESFs. ESFs are structured from the Federal Response Plan.

STRENGTHENING THE ROLE OF LOCAL GOVERNMENT

As has been described in the text, local governments in Martin County have taken steps to strengthen
themselves both in terms of capital facility improvements and ordinances, regulations, and programs.
Becoming more disaster-resistant is not limited just to hardening of structures. There are a number of
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activities that the County and municipalities can undertake to strengthen the role of local governments
to lessen the impacts resulting from emergency events that do not require expending money on capital
projects. Plans can be modified, laws and regulations can be amended, informational materials
published and distributed, and professional training augmented. Ideas were generated from a variety of
sources, interviews with local jurisdictions, and information generated from LMS Survey forms, the LMS
Steering Committee, and discussions with local governments. The suggestions resulting from the
various discussions with local government include:
1. Projects on the LMS, PPL should be incorporated in local government comprehensive plans, CIE,
at the time the CIEs are reviewed on an annual basis in accordance with Section 163.3177(3)(a),
Florida Statutes;
2. As permitted under Section 163.3177(7)(h)&(I), Florida Statutes, local governments could
incorporate an optional comprehensive plan element for public safety, or a hazard
mitigation/post-disaster redevelopment plan;
3. Integrating the LMS into local CEMPs;
4. Making all communities CRS eligible (Stuart and Ocean Breeze are in the NFIP program, but not
in the CRS Program);
5. Assessing existing CRS programs to determine ways to strengthen and improve the local
jurisdiction's CRS rating;
6. Requesting technical assistance from the TCRPC to augment the CRS;
7. Designing and implementing a hazard mitigation retrofit program;
8. Monitor the existing building code, identify deficiencies, and recommend desired changes to
strengthen the existing building code;
9. The designing and bidding of all public building construction, whether it be new construction or
renovation of older public structures, should be taken into consideration, incorporating hazard
mitigation building practices, whenever financially feasible;
10. Evaluating the feasibility of requiring that all mobile home parks have a building that can serve
as a safe haven for the mobile home residents, and is structurally capable to withstand the force
of a Category 3 hurricane;
11. Implementing a safe room requirement in the local building codes;
12. Develop a wild land fire mitigation program in coordination with the FFS;
13. All jurisdictions should prepare and adopt post-disaster redevelopment plans;
14. Getting year-around coverage in the local media to get the message out to people, not only that
it is important to be prepared, but to sell the idea that hazard mitigation saves dollars in the
end;
15. Work with the private sector to harden Chamber of Commerce facilities and communication
functions to enhance the procedures developed to coordinate support between the County and
business community, before, during, and after a disaster event;
16. Incorporate the private sector in mock drills and exercises to test the procedures developed to
coordinate support between the County and business community before, during, and after a
disaster;
17. Assisting the private sector, prepare a business contingency handbook, and provide support in
holding a training workshop for local business owners;
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18. Enhance communication and coordination among the County and municipalities to increase
capacity to implement mitigation activities;
19. Enhance communication and coordination among County agencies to increase capacity to
implement mitigation activities;
20. Complete and present annual reports on the status of the LMS program to all local elected
bodies;
21. Integrate hazard mitigation concepts into the development review process at the County and
municipal levels;
22. Evaluate the vulnerability of all critical facilities in the County and municipalities;
23. Encourage the development of primary shelters in locations other than school facilities; and
24. Develop and maintain an all-hazard database to be used for future risk and vulnerability
analyses.

3.10

PRIVATE SECTOR BACKGROUND AND ANALYSIS

During events such as hurricanes, there can be massive disruption of the local economy. However, due
to the lack of frequency over the past 10 years, even with Hurricanes Frances, Jeanne, and Wilma in
2004 and 2005, Tropical Storm Isaac in 2008, and Tropical Storm Fay in 2012, people have become
somewhat complacent about such events. This also is reflected in the business community. Large firms
like Florida Power & Light, AT&T, Triumph Aerostructures, and Publix, as well as, the banking community
have prepared contingency plans and completed many project to prepare for such events. Florida
Power and Light has improved transmission lines and many businesses have installed generators to be
able to provide services after storms. It is primarily among the smaller businesses where hazard
mitigation and disaster preparedness have minimal attention. September 11th has certainly raised the
awareness among the business community of the need to be prepared.
As part of the LMS effort, the Martin County EMA has organized an ad hoc Private Sector Subcommittee.
The feeling was who better knows the needs and concerns of the business community than those who
make their livelihood in the private sector. An initial task was identifying key community organizations
that represented the vast majority of firms comprising the Martin County business community. This
included the Martin County Business Development Board, local chambers of commerce, Martin County
Economic Council, and the Treasure Coast Builders Association. In addition, important non-profit
organizations were identified that historically have been involved locally in disaster-related activities
(i.e., American Red Cross, Salvation Army, and Council on the Aging). Finally, key private sector firms
that have played important roles in the development of the Post Disaster Recovery Plan for the County.
They included Florida Power & Light, AT&T, The Home Depot, and Martin Health Systems.
There are a number of activities in which the private sector can become involved in LMS; however, the
first and foremost obstacle has been energizing the interest of businesses to become involved in the
process in the first place. In most communities, there are businesses that clearly understand that it is in
their interest to develop a hazard mitigation plan prior to an actual event occurring. These organizations
need to become the core private sector group that spreads the word about the importance of "being
prepared", taking steps and creating a plan before the disaster occurs. The private sector body needs to
be developing materials that raise awareness and educate businesses of the need to be prepared for
potential disasters.
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It is envisioned that expanding the roles and responsibilities of private sector businesses in disaster
events, beyond those that they historically had involvement - cleaning up the mess and getting back to
normal - to implementing flood mitigation projects will require educating businesses of the importance
of hazard mitigation planning. Besides awareness and education, other roles that businesses can
assume to strengthen private sector involvement in the LMS include business contingency planning, and
participation in ESF 18 to ensure resilience after a disaster or event.. Not only does the business
community benefit, but the community as a whole. Both activities would mitigate against the local
economy becoming disrupted.
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HAZARD IDENTIFICATION, VULNERABILITY, AND RISK
The purpose of this chapter is to describe the hazards facing Martin County in terms of potential impact,
vulnerability, and loss. The hazards faced in Martin County fit into three general classifications: natural,
technological, and societal hazards. Natural hazards include floods, hurricanes/tropical storms,
tornadoes, severe thunderstorms, lightning, wild land fires, muck fires, extreme temperatures,
soil/beach erosion, drought, seismic hazards, agricultural pests and diseases, and epidemics. Natural
hazards can affect a part of the county or the whole of the county unless otherwise detailed in the
following profiles. Technological hazards include radiological accidents, power failure, hazardous
materials accidents, transportation system accidents, well field contaminations, and communication
failures. Societal hazards include terrorism and sabotage, civil disturbances, and immigration crises.
The hazard identification section of this chapter describes each hazard above and provides historical
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 vulnerability assessment for each hazard describes the community assets and potential impacts 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 (MDC, 2009).
Factors influencing vulnerability include, but are not necessarily limited to a community's location, type
of construction, demographics, and cultural characteristics. The general hazards to which Martin County
is vulnerable and their projected impact potential across the entire spectrum of community exposure
and services is discussed below. The hazards identified 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:



Frequency - How frequently does a known hazard produce an impact within the community?
Vulnerability - How vulnerable is a community to the impacts produced by a known hazard?, and
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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 4.1 a). 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
or 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 4.1 b). Likewise, if a community reduces its vulnerability to
hurricanes by strengthening its buildings, it also will reduce its risk of loss (Figure 4.1 c).

Figure 4.1 – Risk Triangle
In Martin County, the overall exposure was determined by a risk assessment model called HAZUS-MH
developed by FEMA. HAZUS-MH is a nationally applicable standardized methodology that contains
models for estimating potential losses from earthquakes, floods and hurricanes. HAZUS-MH uses
Geographic Information Systems (GIS) technology to estimate physical, economic and social impacts of
disasters. It graphically illustrates the limits of identified high-risk locations due to earthquake,
hurricane and floods. HAZUS-MH is used for mitigation and recovery, as well as preparedness and
response. Government planners, GIS specialists and emergency managers use HAZUS-MH to determine
losses and the most beneficial mitigation approaches to take to minimize them. HAZUS-MH can be used
in the assessment step in the mitigation planning process, which is the foundation for a community's
long-term strategy to reduce disaster losses and break the cycle of disaster damage, reconstruction and
repeated damage. Being ready will aid in recovery after a natural disaster.
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.
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Table 4.1 – Projected Impact due to Hazards
Projected Impact Potential (structures, infrastructure, people, environment, etc.)

Human health and safety

Psychological hardship

Economic disruption

Disruption of community services

Agricultural/fisheries damages

Damage to critical environmental resources

Damage to identified historical resources

Fire

Toxic releases

Stormwater drainage impairment

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

Damaging hail

X

Telecommunications system outage

X

Sewer system outage

X

Potable water system loss or disruption

X

Navigable waterway impairment

X

Surface and air transportation disruption

X

Electric power outage

X

Soil/beach erosion

X

X

Excessive water

Excessive wind

Hazard Category

Natural Hazards
Flooding
Hurricanes/Tropical Storms

X

Tornadoes

X

Severe Thunderstorms

X

X

X

Wildland Fire
Erosion

X

X

X

X
X

X

X

X

X

X
X

X

X

Other Natural Hazards
Extreme Temperatures

X

X

X

Drought

X

Geologic Hazards
Tsunami

X

X

X

X

X
X

Sea Level Rise
Dam/Levee Failure

X

X

X

X
X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

Technological Hazards
Agricultural Pests and Disease

X

X

X

Epidemics

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Radiological Accidents

X

X

Power Failures

X

X

Hazardous Materials Accidents

X

Transportation System Accidents

X

X

X

X

Wellfield Contaminations

X
X

Communications Failures

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Societal Hazards
Terrorism and Sabotage
Civil Disturbances

X

X

X

X

Immigration Crises
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X

X
X

X

X

4.1

NATURAL HAZARDS

Martin 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. Hurricane and flood related disasters were responsible for the most property damaged
during this time period. This subsection will now identify those hazards in Martin County identified as
being naturally occurring.

4.1.1. Flooding
4.1.1.1 Hazard Identification
A flood is defined by the National Weather Service as any high flow, overflow, or inundation by water,
which causes or threatens damage. There are a number of flood types, such as:
River Flood – Occurs when water levels rise over the top of river banks due to excessive rain
from tropical systems making landfall, persistent thunderstorms over the same area for
extended periods of time, combined rainfall and snowmelt, or an ice jam.
Coastal Flood – The inundation of land areas along the coast causes by higher than average high
tide and worsened by heavy rainfall and onshore winds (i.e., wind blowing landward from the
ocean).
Storm Surge – An abnormal rise in water level in coastal areas, over and above the regular
astronomical tide, caused by forces generated from a severe storm’s wind, waves, and low
atmospheric pressure. Storm surge is extremely dangerous, because it is capable of flooding
large coastal areas.
Inland Flooding – Occurs when moderate precipitation accumulates over several days, intense
precipitation falls over a short period, or a river overflows because of an ice or debris jam, or
dam or levee failure.
Flash Flood – Caused by heavy or excessive rainfall in a short period of time, generally less than
six hours. Flash floods are usually characterized by raging torrents after heavy rains that rip
through river beds, urban streets, or mountain canyons sweeping everything before them.
In Martin 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 lowlying topography, combined with its subtropical climate, make it vulnerable to riverine as well as stormassociated flooding.
Flooding in Martin 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.
In Martin County, several variations of flood hazards occur due to the different effects of severe
thunderstorms, hurricanes, seasonal rains, and other weather-related conditions. Flooding is the single
hazard producing the most recurrent impacts in Martin County. For the majority of the County, the
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primary causes of flooding are hurricanes or tropical storms. However, the County's low-lying
topography, combined with its subtropical climate, makes it vulnerable to riverine as well as stormassociated flooding.
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 storm water runoff,
the accumulation of loose sediment causes flooding by clogging the drainage systems.
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.
Martin County Emergency Management and the Engineering Department provide for community
outreach and public education on flooding hazards, prevention, precautions, and mitigation. This is
done through information on the website, in brochures and handouts, and in public presentations. The
mass notification system is also used to warn the public when flooding hazards are present. The City of
Stuart, Town of Jupiter Island and Town of Sewall’s Point also provide for multiple flood prevention
programs and public education.
4.1.1.2 Historical Events
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. The 1933 Treasure Coast Hurricane formed east-northeast of the
Leeward Islands on August 31, and attained maximum sustained winds of at least 140 miles per hour,
making landfall near the border of Palm Beach and Martin Counties as a strong Category 3 hurricane.
Buildings were blown off their foundations, and citrus groves were devastated. Stuart, Jupiter, and Fort
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Pierce were heavily damaged. In Stuart 75 percent of the roofs were blown away or severely damaged.
Many chicken coops were destroyed, and the local chicken population was scattered and dispersed as
far as Indiantown.
Flood of 1947. This flood is generally considered 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 were flooded for months, and there was extensive damage to dairy pastures and
agriculture in general. Such a flooding event 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, but the
levees in that area held. No major flooding occurred. Damages in Florida were estimated at $45 million.
Tides of 11.3 feet at Fort Pierce, 8.5 feet at Stuart, and 6.9 feet at Lake Worth were reported. Stuart
sustained severe damages in this storm. 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 this flood. There were significant damages to buildings and roads in the
Indiantown area as well.
Table 4.2 History of Floods – Source National Climatic Data Center
Time

Location

Deaths/
Injuries

01/09/2004 16002300

Rio

None

Estimated
Property
Damage
220,000

08/19/2008 14002200

Jupiter
Island

None

20,000

Date
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Brief Description

A cluster of showers and isolated thunderstorms
moved very slowly down the coast of St. Lucie
and Martin Counties during the afternoon and
early evening. Twenty-four hour rainfall totals
reached 8-12 inches across much of the coastal
portion of the counties, with the majority of the
rain falling in a period of 6-hours or less. Flooding
of many roadways occurred, stranding vehicles.
Drainage canals and creeks overflowed. While
high water surrounded many subdivisions,
businesses and homes, water only entered one
building, a Martin County High School, causing an
estimated $220,000 in damage.
On August 19th Tropical Storm Fay came on
shore in south west Florida moving north
northeast toward Lake Okeechobee. By the early
morning of August 20th Tropical Storm Fay had
moved to southern Brevard County producing
rainfall amounts ranging from 10 to 15 inches in

08/27/2012 05001700

Port
Salerno

None

15,000

Martin, Saint Lucie, Okeechobee, and Indian
River counties.
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 5 to 10 inches, with isolated
totals of 12 to 14 inches, most of which fell
during the morning and afternoon of August 27.
The most significant impacts occurred in and
near Jensen Beach, Stuart, Palm City, and Port
Salerno. Several roads became temporarily
impassible due to standing water. Water entered
one complex in Palm City, comprised of multiple
businesses.

Table 4.3 Flash Floods – Source: National Climatic Data Center
Date

Time

Location

Deaths/
Injuries

Estimated
Property
Damage
1,500,000

08/02/2001 08001300

Stuart

None

09/04/2004 23061200

Martin
County

None

Not
indicated

02/28/2015 10001500

Jensen
Beach

None

105,000

Brief Description

Rains associated with distant Tropical Storm
Barry in the Gulf of Mexico produced flooding
across much of Martin County. About 13 inches
of rain fell in the area between midnight and late
morning on August 2nd. The most serious
flooding occurred in Stuart, Port Salerno and
Palm City. Over 300 homes received some water
damage. Major damage was reported in 63
homes and 6 mobile homes.
From 4 to 8 inches of heavy rain from Hurricane
Frances produced widespread flooding of roads,
residences and businesses mainly in the coastal
communities.
A combination of CoCoRAaS, ham radio and
public reports indicated 5 to 11 inches of rain fell
across northeastern Martin County, with most of
the rain falling in a 6-hour or less period. The
highest totals occurred within the southwestern
portion of Stuart and in Palm City. Flooding of
many roadways occurred, stranding many
vehicles. Water entered seven homes in Palm
City. Drainage canals overflowed and standing
water reached a foot in many locations and was
slow to recede.

Tropical Storm (Gordon) of October 1994. Martin 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
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rain event associated with Tropical Storm Gordon in October of 1994 was the most significant rain event
to occur after this period of development. Essentially, the County received 17+ inches of rain in a 3-day
period. Rainfall was not evenly dispersed over the whole County. Seventeen inches of rainfall were
recorded in the Stuart area on the County's east coast, 8 inches were recorded at the locks on the St.
Lucie Canal, and only 3 inches were recorded in Indiantown on the western side of the County. There
was considerable flooding of residential neighborhoods on the eastern side of the County during this
event.
Exacerbating the flooding associated with Tropical Storm Gordon was the fact that prior to October
1994, it had been a very wet year for Martin County. Rainfall recorded through September of that year
had reached 74 inches before the Gordon event occurred. Altogether, Martin County received
approximately 100 inches of rain in 1994, making that year the wettest year since 1913. It is interesting
to note that both the 1994 and 1995 rain events exceeded the 100-year flood projections. Not all of the
neighborhoods experiencing flooding during these events were within the designated 100-year flood
plain.
The Unnamed Storm of October 1995. Almost exactly 1 year after the Hurricane Gordon flooding
incident in 1994, a stalled frontal system dropped 15.5 inches of rain on Martin County over a period of
39 hours. In the intervening year between these two events, Martin County had conducted a number of
mitigation projects and initiatives designed to improve drainage and prevent flooding in known flood
prone areas. These mitigation projects and initiatives undoubtedly reduced the extent of flooding and
flood-related damages during the 1995 flooding event, nevertheless the County did experience
significant flooding again in 1995. The local chapter of the American Red Cross indicated that significant
flooding occurred in the Salvatori neighborhood, Fisherman's Cove, and areas in Palm City near Cornell
Street and 32nd Terrace.
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 Miami-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 Fort
Pierce indicate that sustained winds were 37 kn and peak wind gusts were up to 45 kn. This storm
brought both flooding and wind damage to the City of Stuart. The local chapter of the American Red
Cross indicated that the South Fork Mobile Park was flooded with contaminated water during Irene.
Hurricane Frances of September 2004. This hurricane made landfall over the southern end of
Hutchinson Island, Florida near 0430 UTC 5 September 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. Frances is directly responsible for seven deaths- five in Florida, one in the Bahamas, and
one in Ohio. Three deaths were caused by wind, two by storm surge, one by freshwater flooding, and
one by lightning. The hurricane is indirectly responsible for 42 deaths - 32 in Florida, 8 in Georgia, 1 in
the Bahamas, and 1 in Ohio. The American Insurances Service Group reports that Frances causes $4.43
billion in damage to insured property in the United States, with $4.11 billion occurring in Florida.
Hurricane Jeanne of September 2004. This hurricane made landfall on the east coast of Florida early on
26 September with the center of its 50 nautical mi diameter eye crossing the coast at the southern end
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of Hutchinson Island just east of Stuart at 0400 UTC on 26 September. Maximum winds at landfall are
estimated at 105 kn over a very small area north of the center and it is not clear whether these
strongest winds reached the coast or remained over water. The American Insurance Services group
reports that the estimate of insured property losses totaled 3.44 billion dollars.
Hurricane Wilma of October 2005. This hurricane strengthened over the southeastern Gulf of Mexico
and its winds reached about 110 kn as it approached Florida. Maximum sustained winds were
estimated to be near 105 kn (category 3 intensity) when landfall of the center occurred in southwestern
Florida near Cape Romano around 1030 UTC 24 October. Continuing to accelerate and now moving at a
forward speed of 20 to 25 kn, the hurricane crossed the southern Florida peninsula in 4.5 hours, with
the center emerging into the Atlantic just southeast of Jupiter around 1500 UTC. Maximum winds had
decreased to near 95 kn (category 2) during the crossing of Florida. In southern Florida, the swath of
damage was unusually widespread due to the large size of Wilma’s core.
Tropical Storm Fay of August 2008. This tropical storm made landfall along the southwestern Florida
coast between Cape Romano and Everglades City at 0845 UTC 19 August with 55 kn winds. Shortly after
landfall, a well-defined eye feature developed in both satellite and radar imagery, possibly due to the
decreasing wind shear and increasing low-level frictional convergence. Despite land interaction over
South Florida, Fay strengthened slightly and it is estimated that its peak intensity of 60 kn was achieved
around 1800 UTC that same day when the center was near the western end of Lake Okeechobee. Fay
brought 14 inches of rain to Martin County in a 12-15 hour period. There was flooding in Jensen Beach,
Hobe Sound and Stuart.
Hurricane Isaac of August 2012. This hurricane did not make landfall in Florida, but Florida was not
spared the effects of the hurricane. Severe flooding occurred over parts of South Florida and EastCentral Florida due to heavy rains affecting the same areas for a prolonged period. Martin County,
rainfall averaged between 5 and 10 inches. As a result, several roads in the county were temporarily
impassable, while water entered one business complex in Palm City. Riverine flooding has occurred due
to rise of the Southfork of the St. Lucie River making roadways impassable into St. Lucie Settlement at
the end of Salerno Road in Stuart. This has occurred due to high levels of the river due to rains and due
to releases of Lake Okeechobee, which raises the river level. 12 homes within this area were elevated
utilizing HMGP funds after the 2004 hurricanes.
4.1.1.3 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;



Human health and safety;
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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



Storm water drainage impairment.

In Martin County, nuisance flooding causes dangers on the roadways, can cause road closures due to
roads being impassable or damage as a result of the flooding. This can also cause delays in emergency
responses. During Tropical Storm Fay in 2008 residents were unable to get to their homes in Jensen
Beach and Fire Rescue assisted with transporting them to their homes. There can be damage to vehicles
caught in the floodwater as well as property damages.
Since the last update to the LMS in 2010 Martin County has experienced two (2) significant flooding
events. One was due to Tropical Storm Isaac, the other a heavy rain event due to an unnamed winter
storm.
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Table 4.4 Flood Prone Roadways in Martin County and Depth of Water Observed
FLOOD PRONE ROADWAYS
ROADWAY
NE Jensen Beach Blvd
NE Hyline Drive
NE Savannah Road at NE Bayside Pl
NE Savannah Road at NE White Pine Terr
NE Bayberry Lane
NE Town Terrace
NE Savannah Vista
NE Stokes Terrace
NE Tuxedo Terrace
NE Elaine Street
NE Julia Ct
NE/SE MacArthur Blvd
SE Fairmont St
SE Ellendale St
SE Garden St
SE Heritage Blvd at SE Dixie Hwy
SE Dixie Highway at SE Saturn St
SE Commerce Ave Monroe to Dominca Terr
SE Commerce Ave at SE Railway Ave
SE Orange Blossom Trail
SE Osprey St at SE Seabird St

SUBDIVISION
None
Skyline Gardens
None
None
Pinecrest Lakes
Town & Country Estates
Sugar Hills
Sugar Hills
Savannah Highlands
South Jensen Heights
St Lucie Vista Estates
None
Golden Gate
Golden Gate
Golden Gate
Heritage Ridge
Hobe Sound
None
None
Poincianna Gardens
Ridgeway

SE James St

Hobe Heights

SE Craig St

Hobe Heights

SE Parkway Drive

Hobe Heights

SE Peacock St
SE Conch Bar Ave
SE Ranch Road
SE Little Club Way North
SE Sandcastle Circle

Hobe Heights
Indian Hills
Ranch Colony
Little Club
Sandcastle Estates

SW 30th St
SW 36th Terrace
SW 37th St

Old Palm City
Old Palm City
Old Palm City

SW Cornell Ave

Old Palm City

SW All American Blvd
SW Dyer Point Road
SW Boat Ramp Road North
SW Boat Ramp Road South
SW Travers St
SW 42nd St
SW Moore St
SW Rattlesnake Run
SW Hopwood Dr

Old Palm City
Lighthouse Point
Palm City Farms
Palm City Farms
Palm City Farms
Palm City Farms
Palm City Farms
Palm City Farms
Hopwood

FLOOD EVENTS
TS Fay 2009
TS Fay 2009
TS Fay 2009
TS Fay 2009
TS Fay 2009
TS Fay 2009
TS Fay 2009
TS Fay 2009
TS Fay 2009
TS Fay 2009, Heavy Rain Events
TS Fay 2009
Hurricane Sandy, Wave events
TS Fay 2009, TS Isaac 2010
TS Fay 2009, TS Isaac 2010
TS Fay 2009, TS Isaac 2010
TS Fay 2009
TS Fay 2009
TS Fay 2009, TS Isaac 2010,
2/28/15 Unnamed Storm
TS Fay 2009, TS Isaac 2010,
2/28/15 Unnamed Storm
TS Fay 2009
TS Fay 2009
TS Fay 2009, TS Isaac 2010, Heavy
rain events
TS Fay 2009, TS Isaac 2010, Heavy
rain events
TS Fay 2009, TS Isaac 2010, Heavy
rain events
TS Fay 2009, TS Isaac 2010, Heavy
rain events
Moderate to Heavy Rain events
Unnamed storm 1995
Unnamed storm 1995
Unnamed storm 1995, 1999
TS Fay 2009, TS Isaac 2010,
2/28/15 Unnamed Storm
2/28/15 Unnamed Storm
2/28/15 Unnamed Storm
TS Isaac 2010, 2/28/15 Unnamed
Storm
TS Isaac 2010, 2/28/15 Unnamed
Storm
Tidal
TS Isaac 2010
TS Isaac 2010
TS Isaac 2010
TS Isaac 2010
TS Isaac 2010
TS Isaac 2010
TS Isaac 2010

MAXIMUM OBSERVED
DEPTH OF WATER (FT)
1
1
0.5
0.5
1.5
1.5
2
2
1
1.5
1
1
2
2
2
1.5
1

DESCRIPTION
Warner Creek/Savannas overtopped banks, sheet flow over road.
No formal drainage system, Flow from Savanna's impacted Hyline pond
Water from savannas backflowed through Bayside drainage system and across road.
Sheet flow across road from subdivision to the east
Warner creek overtopped banks, sheet flow across road
Warner creek overtopped banks, sheet flow across road
Private roadway, impacted when Savanna's stage up
Private roadway, impacted when Savanna's stage up
Roadside drainage cannot outfall when Warner creek stages up
No formal Drainage, topographic bowl
Pond behind home has no outfall, and floods septic fields and roadway.
Roadway on barrier island impacted by wave events
No formal Drainage, flow from west
No formal Drainage, flow from west
No formal Drainage, flow from west
Roadway floods approximately 100 feet west of SE Dixie Highway
Flow from Zeus Park S/D collects on SE Dixie Hwy

2

Roadway floods during heavy rain events, may be related to tailwater conditions

2
1
1

Roadway floods during heavy rain events, may be related to tailwater conditions
Roadway floods during heavy rain events
No formal Drainage system, no formal outfall

3

Topographic bowl with no formal outfall

3

Topographic bowl with no formal outfall

2

Topographic bowl with no formal outfall

2
3
3
3
2

Topographic bowl with no formal outfall
No formal drainage system, water collects in topographic bowl with no outfall
Roads flood from conservation land to the west
Road flooded, no formal outfall
No formal outfall, topographic bowl

2
2
1.5
1
1
1
1.5
1.5
1.5
1.5
1.5
1.5
2
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Roadway goes under water during peak storms, recoversseveral hours after storm.
Roadway floods at intersection with SW Cornell Ave, homes flood
Roadway floods at intersection with SW Cornell Ave, homes flood
All American Ditch overtops SW Cornell Ave during peak events. SW 36th St to SW All American Blvd
Roadway floods at All American Ditch Outfall
Roadway floods during periods of high tide
Sheet flow over Boatramp Rd at Bessey Creek
Sheet flow over Boatramp Rd at Danforth Creek
Danforth Creek tailwater
Private Roadway, drains into Danforth and Bessey Creeks
Road flooded on west end adjacent to Danforth Creek
Private road, Bessey Creek Tributary out of banks
Private roads, no formal drainage, roadways unmaintained.

Table 4.5 Vulnerability to Flooding Source: Treasure Coast Regional Vulnerability Analysis June 2012
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In response to mounting losses from flooding nationwide, the United States Congress initiated the NFIP
in 1968. The program is administered through the FEMA. Under this program, FEMA produces Flood
Insurance Rate Maps (FIRMs), which show areas subject to various levels of flooding under different
conditions. This flood risk information is based on historic, meteorological, hydrologic, and hydraulic
data, as well as open-space conditions, flood control works, and development. The FIRM maps for
Martin County were updated in March 2015. Floodplains designated on the FIRM are based on the 1 %
annual flood chance or the 100-year flood event. The 500-year flood event with a 0.2% annual chance
of occurrence is used to designate other areas of the community, which may have some vulnerability to
flooding. Any official flood zone determination must be completed using the official paper FIRMs.
Definitions of FEMA Flood Zones
Flood zones are geographic areas that FEMA has defined according to varying levels of flood risk and
type of flooding. These zones are depicted on the published Flood Insurance Rate Map (FIRM) or Flood
Hazard Boundary Map (FHBM).
Special Flood Hazard Areas – High Risk
Special Flood Hazard Areas represent the area subject to inundation by 1-percent-annual chance flood.
Structures located within the SFHA have a 26-percent chance of flooding during the life of a standard 30year mortgage. Federal floodplain management regulations and mandatory flood insurance purchase
requirements apply in these zones.
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ZONE
A

AE, A1-A30

AH

AO

AR

A99

DESCRIPTION
Areas subject to inundation by the 1-percent-annual-chance flood event. Because
detailed hydraulic analyses have not been performed, no Base Flood Elevations (BFEs)
or flood depths are shown.
Areas subject to inundation by the 1-percent-annual-chance flood event determined
by detailed methods. BFEs are shown within these zones. (Zone AE is used on new and
revised maps in place of Zones A1–A30.)
Areas subject to inundation by 1-percent-annual-chance shallow flooding (usually
areas of ponding) where average depths are 1–3 feet. BFEs derived from detailed
hydraulic analyses are shown in this zone.
Areas subject to inundation by 1-percent-annual-chance shallow flooding (usually
sheet flow on sloping terrain) where average depths are 1–3 feet. Average flood
depths derived from detailed hydraulic analyses are shown within this zone.
Areas that result from the decertification of a previously accredited flood protection
system that is determined to be in the process of being restored to provide base flood
protection.
Areas subject to inundation by the 1-percent-annual-chance flood event, but which
will ultimately be protected upon completion of an under-construction Federal flood
protection system. These are areas of special flood hazard where enough progress has
been made on the construction of a protection system, such as dikes, dams, and
levees, to consider it complete for insurance rating purposes. Zone A99 may be used
only when the flood protection system has reached specified statutory progress
toward completion. No BFEs or flood depths are shown.

Coastal High Hazard Areas – High Risk
Coastal High Hazard Areas (CHHA) represent the area subject to inundation by 1-percent-annual chance
flood, extending from offshore to the inland limit of a primary front al dune along an open coast and any
other area subject to high velocity wave action from storms or seismic sources. Structures located within
the CHHA have a 26-percent chance of flooding during the life of a standard 30-year mortgage. Federal
floodplain management regulations and mandatory purchase requirements apply in these zones.
ZONE
V

VE, V1-V30

DESCRIPTION
Areas along coasts subject to inundation by the 1-percent-annual-chance flood event
with additional hazards associated with storm-induced waves. Because detailed
coastal analyses have not been performed, no BFEs or flood depths are shown.
Areas along coasts subject to inundation by the 1-percent-annual-chance flood event
with additional hazards due to storm-induced velocity wave action. BFEs derived from
detailed hydraulic coastal analyses are shown within these zones. (Zone VE is used on
new and revised maps in place of Zones V1–V30.)

Moderate and Minimal Risk Areas
Areas of moderate or minimal hazard are studied based upon the principal source of flood in the area.
However, buildings in these zones could be flooded by severe, concentrated rainfall coupled with
inadequate local drainage systems. Local stormwater drainage systems are not normally considered in a
community’s flood insurance study. The failure of a local drainage system can create areas of high flood
risk within these zones. Flood insurance is available in participating communities, but is not required by
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regulation in these zones. Nearly 25-percent of all flood claims filed are for structures located within
these zones.
ZONE
B, X (shaded)

C, X (unshaded)

DESCRIPTION
Moderate risk areas within the 0.2-percent-annual-chance floodplain, areas of 1percent-annual-chance flooding where average depths are less than 1 foot, areas of 1percent-annual-chance flooding where the contributing drainage area is less than 1
square mile, and areas protected from the 1-percent-annual-chance flood by a levee.
No BFEs or base flood depths are shown within these zones. (Zone X (shaded) is used
on new and revised maps in place of Zone B.)
Minimal risk areas outside the 1-percent and .2-percent-annual-chance floodplains.
No BFEs or base flood depths are shown within these zones. (Zone X (unshaded) is
used on new and revised maps in place of Zone C.)

Undetermined Risk Areas
ZONE
DESCRIPTION
D
Unstudied areas where flood hazards are undetermined, but flooding is possible. No
mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.
The map depicting flood zones in the County is on the next page, Figure 4.2.
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Source: Martin County, 2015

Figure 4.2 – Flood Zone Map

4.1.1.4 Documented Repetitive Losses
Reducing the losses associated with repetitive flood loss properties is a high priority nationally. This is
reflected by the priority placed on repetitive loss properties in Federal grant applications. 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 2014, Martin County had a total of 196 repetitive loss properties.
The Town of Ocean Breeze does not have any repetitive loss properties.

Table 4.6 Documented Repetitive Losses
Documented Repetitive Losses

Occupancy Type
Condo

Other

Stuart, City of

Non-Residential

Martin County
Sewall's Point

Multi Family

Jupiter Island,
Town of

Single Family

Community

5

2

5

0

0

0

0

5

165

10

131

11

15

5

3

165

$ 4,370,173.65 $ 905,906.63

22

6

21

0

1

0

0

22

$

4

0

1

1

2

0

0

4

$

Number of Number of
Properties Mitigated

Number
of Claims

Total Building
Payment

$

Total Content
Payment

27,823.74 $

20,904.86

740,748.70 $ 298,176.99
29,705.81 $

16,437.99

196 $ 5,168,451.90 $ 1,241,426.47

Martin County

5

0

5

Documented Severe Losses
0
0
0

85

0

5 $

345,507.07 $

45,236.41

Figure 4.3 – Locations of Repetitive Loss Properties and Flood Prone Roadways in Martin County
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Table 4.7 Flood Events

ROADWAY

SUBDIVISION

FLOOD EVENTS

MAXIMUM
OBSERVED
DEPTH OF
WATER (FT)

NE Jensen Beach
Blvd

None

TS Fay 2009

1

NE Hyline Drive

Skyline Gardens

TS Fay 2009

1

None

TS Fay 2009

0.5

NE Savannah
Road at NE
Bayside Pl
NE Savannah
Road at NE White
Pine Terr

DESCRIPTION
Warner Creek/Savannas
overtopped banks, sheet
flow over road.
No formal drainage
system, Flow from
Savanna's impacted
Hyline pond
Water from savannas
backflowed through
Bayside drainage system
and across road.
Sheet flow across road
from subdivision to the
east
Warner creek overtopped
banks, sheet flow across
road
Warner creek overtopped
banks, sheet flow across
road
Private roadway,
impacted when Savanna's
stage up
Private roadway,
impacted when Savanna's
stage up
Roadside drainage cannot
outfall when Warner
creek stages up

None

TS Fay 2009

0.5

NE Bayberry Lane

Pinecrest Lakes

TS Fay 2009

1.5

NE Town Terrace

Town & Country
Estates

TS Fay 2009

1.5

NE Savannah
Vista

Sugar Hills

TS Fay 2009

2

NE Stokes
Terrace

Sugar Hills

TS Fay 2009

2

NE Tuxedo
Terrace

Savannah Highlands

TS Fay 2009

1

NE Elaine Street

South Jensen
Heights

TS Fay 2009,
Heavy Rain Events

1.5

NE Julia Ct

St Lucie Vista
Estates

TS Fay 2009

1

No formal Drainage,
topographic bowl
Pond behind home has no
outfall, and floods septic
fields and roadway.

1

Roadway on barrier island
impacted by wave events

2

No formal Drainage, flow
from west

2

No formal Drainage, flow
from west

2

No formal Drainage, flow
from west

NE/SE MacArthur
Blvd

None

SE Fairmont St

Golden Gate

SE Ellendale St

Golden Gate

SE Garden St

Golden Gate

Hurricane Sandy,
Wave events
TS Fay 2009, TS
Isaac 2010
TS Fay 2009, TS
Isaac 2010
TS Fay 2009, TS
Isaac 2010
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SE Heritage Blvd
at SE Dixie Hwy
SE Dixie Highway
at SE Saturn St
SE Commerce
Ave Monroe to
Dominca Terr
SE Commerce
Ave at SE Railway
Ave
SE Orange
Blossom Trail
SE Osprey St at
SE Seabird St

Heritage Ridge

TS Fay 2009

1.5

Roadway floods
approximately 100 feet
west of SE Dixie Highway

Hobe Sound

1

Flow from Zeus Park S/D
collects on SE Dixie Hwy

2

Roadway floods during
heavy rain events, may be
related to tailwater
conditions

None

TS Fay 2009
TS Fay 2009, TS
Isaac 2010,
2/28/15 Unnamed
Storm
TS Fay 2009, TS
Isaac 2010,
2/28/15 Unnamed
Storm

2

Roadway floods during
heavy rain events, may be
related to tailwater
conditions

Poinciana Gardens

TS Fay 2009

1

Roadway floods during
heavy rain events

Ridgeway

1

No formal Drainage
system, no formal outfall

3

Topographic bowl with no
formal outfall

3

Topographic bowl with no
formal outfall

2

Topographic bowl with no
formal outfall

None

SE James St

Hobe Heights

SE Craig St

Hobe Heights

SE Parkway Drive

Hobe Heights

SE Peacock St

Hobe Heights

TS Fay 2009
TS Fay 2009, TS
Isaac 2010, Heavy
rain events
TS Fay 2009, TS
Isaac 2010, Heavy
rain events
TS Fay 2009, TS
Isaac 2010, Heavy
rain events
TS Fay 2009, TS
Isaac 2010, Heavy
rain events

Indian Hills

Moderate to
Heavy Rain events

SE Conch Bar Ave
SE Ranch Road
SE Little Club
Way North
SE Sandcastle
Circle

Ranch Colony
Little Club

Unnamed storm
1995
Unnamed storm
1995

SW 30th St

Old Palm City

Unnamed storm
1995, 1999
TS Fay 2009, TS
Isaac 2010,
2/28/15 Unnamed
Storm

SW 36th Terrace

Old Palm City

2/28/15 Unnamed
Storm

Sandcastle Estates
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3

Topographic bowl with no
formal outfall
No formal drainage
system, water collects in
topographic bowl with no
outfall
Roads flood from
conservation land to the
west

3

Road flooded, no formal
outfall

2

No formal outfall,
topographic bowl

2

3

2
2

Roadway goes under
water during peak storms,
recovers several hours
after storm.
Roadway floods at
intersection with SW
Cornell Ave, homes flood

SW 37th St

Old Palm City

2/28/15 Unnamed
Storm

1

Roadway floods at
intersection with SW
Cornell Ave, homes flood
All American Ditch
overtops SW Cornell Ave
during peak events. SW
36th St to SW All
American Blvd

1

Roadway floods at All
American Ditch Outfall
Roadway floods during
periods of high tide

1.5

Old Palm City

TS Isaac 2010,
2/28/15 Unnamed
Storm
TS Isaac 2010,
2/28/15 Unnamed
Storm

Lighthouse Point

Tidal

1

Palm City Farms

TS Isaac 2010

1.5

Palm City Farms
Palm City Farms

TS Isaac 2010
TS Isaac 2010

1.5
1.5

SW 42nd St

Palm City Farms

TS Isaac 2010

1.5

SW Moore St

Palm City Farms

TS Isaac 2010

1.5

SW Rattlesnake
Run

Palm City Farms

TS Isaac 2010

1.5

SW Hopwood Dr

Hopwood

TS Isaac 2010

2

SW Cornell Ave

Old Palm City

SW All American
Blvd
SW Dyer Point
Road
SW Boat Ramp
Road North
SW Boat Ramp
Road South
SW Travers St

Sheet flow over Boatramp
Rd at Bessey Creek
Sheet flow over Boatramp
Rd at Danforth Creek
Danforth Creek tailwater
Private Roadway, drains
into Danforth and Bessey
Creeks
Road flooded on west end
adjacent to Danforth
Creek
Private road, Bessey
Creek Tributary out of
banks
Private roads, no formal
drainage, roadways
unmaintained.

Flood Water Sources. For the purpose of vulnerability analysis, the following floodwater sources, water
elevations, and frequency of flooding are examined.


The Atlantic Ocean;



Bessey Creek;



Danforth Creek;



East Fork Creek;



The Indian River;



Lake Okeechobee;



The Loxahatchee River;



Manatee Creek;



Roebuck Creek; and



St. Lucie River

89

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 Martin County, the eastern or coastal section of the County receives more rain than the western
section. The average annual rainfall in Stuart is 55.37 inches, while the average annual rainfall in the
Port Mayaca area is 46.76 inches. Stuart sees its maximum monthly rainfall (8.05 inches) in September
and its minimum rainfall in January (2.4 inches). This rainfall pattern coupled with the hurricane season
(June through November) makes Martin 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.
Identified Problem Areas. Flood prone areas within Martin County experience some level of "nuisance"
flooding anywhere from once to twice a year during the rainy season. For the purposes of this
document, "nuisance" flooding is defined as flooding to the extent that several inches of water remain
standing in streets and along swells from 3 to 8 hours after a significant rain event of 3 to 5 inches in less
than 24 hours. While this type of flooding takes a toll on County or municipality infrastructure and
services, it does not reach a level where individual citizens report property damage through claims to
the NFIP.
4.1.1.5 Risk Assessment
Flooding is the single hazard producing the most recurrent impacts in Martin County, thus making the
probability of future occurrence of flooding high. All communities within Martin County are highly
vulnerable to flooding, but they are not all vulnerable for the same reasons. The barrier island
communities (Jupiter Island and Sewall's Point) are obviously highly vulnerable to storm surge damage
from hurricanes. The communities fronting on Martin County's estuaries and rivers also are highly
vulnerable to flooding associated with high tides, extreme rainfall in a short period of time, hurricane
winds and storm surge. Communities along the estuaries and rivers could receive flooding up to 4 feet
under these conditions. Communities away from the water may be more vulnerable to flooding
associated with rain rather than storm surge. Not all of the area within any given jurisdiction is equally
vulnerable to flooding, but all jurisdictions have specific areas where flooding is a problem.
In 1999, Martin County developed a Local Flood Mitigation Strategy in an effort to reduce the
community's vulnerability to this hazard. During the development of the Martin County Local Flood
Hazard Mitigation Strategy, exposure figures were established for the municipalities. This analysis was
completed in 1999 and is based on NFIP-insured properties.
Activities to reduce flooding risks:
Martin 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:
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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 in public facilities (libraries) and at public meetings;
Requiring hazard disclosure information on recorded plats;
Maintaining floodplain management documents in County libraries and on County and
municipal websites;
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.

4.1.2 Hurricanes/Tropical Storms
4.1.2.1 Hazard Identification
Tropical Storms
A tropical storm is a tropical cyclone with maximum sustained winds of at least 39 mph. Tropical storms
are given official names once they reach these wind speeds. Beyond 74 mph, a tropical storm is
categorized a hurricane, typhoon, or cyclone based on the storm location. A tropical cyclone has a
defined cyclonic rotation and severe thunderstorms around a central low-pressure zone. A tropical
cyclone is one step above a tropical depression, but a step below a hurricane in terms of intensity. A
Tropical Storm Watch is issued by the National Hurricane Center (NHC) when tropical-storm conditions
are possible within the specified area. A Tropical Storm Warning is issued by the NHC when tropicalstorm conditions are expected within the specified area.
Hurricanes
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. 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 National Hurricane Center may issue a hurricane watch or warning. A
hurricane watch indicates that hurricane conditions are a possibility and may threaten the area within
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48 hours. A hurricane warning is issued when winds of at least 74 mph are to be expected in the area
within 36 hours.
Advisories and hurricane watches and warnings will frequently refer to the category of the storm.
Hurricanes are classified using the Saffir-Simpson scale as follows:
The Saffir-Simpson Hurricane Wind Scale is a 1 to 5 rating based on a hurricane's sustained wind speed.
This scale estimates potential property damage. Hurricanes reaching Category 3 and higher are
considered major hurricanes because of their potential for significant loss of life and damage. Category
1 and 2 storms are still dangerous, however, and require preventative measures.

Table 4.8 Saffir-Simpson Hurricane Wind Scale
Category

Sustained Winds

Types of Damage Due to Hurricane Winds

1

74-95 mph
64-82 kn
119-153 km/h

Very dangerous winds will produce some damage: Well-constructed
frame homes could have damage to roof, shingles, vinyl siding and
gutters. Large branches of trees will snap and shallowly rooted trees
may be toppled. Extensive damage to power lines and poles likely will
result in power outages that could last a few to several days.

2

96-110 mph
83-95 kn
154-177 km/h

Extremely dangerous winds will cause extensive damage: Wellconstructed frame homes could sustain major roof and siding
damage. Many shallowly rooted trees will be snapped or uprooted
and block numerous roads. Near-total power loss is expected with
outages that could last from several days to weeks.

111-129 mph
96-112 kn
178-208 km/h

Devastating damage will occur: Well-built framed homes may incur
major damage or removal of roof decking and gable ends. Many trees
will be snapped or uprooted, blocking numerous roads. Electricity
and water will be unavailable for several days to weeks after the
storm passes.

4
(major)

130-156 mph
113-136 kn
209-251 km/h

Catastrophic damage will occur: Well-built framed homes can sustain
severe damage with loss of most of the roof structure and/or some
exterior walls. Most trees will be snapped or uprooted and power
poles downed. Fallen trees and power poles will isolate residential
areas. Power outages will last weeks to possibly months. Most of the
area will be uninhabitable for weeks or months.

5
(major)

157 mph or higher
137 kn or higher
252 km/h or higher

Catastrophic damage will occur: A high percentage of framed homes
will be destroyed, with total roof failure and wall collapse. Fallen
trees and power poles will isolate residential areas. Power outages
will last for weeks to possibly months. Most of the area will be

3
(major)
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Category

Sustained Winds

Types of Damage Due to Hurricane Winds
uninhabitable for weeks or months.

Source: National Hurricane Center, 2013.

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 businesses 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 owners, 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.
An average of 1.75 hurricanes strikes the U.S. every year. Florida is the most hurricane-prone state, and
Martin County has a history of major storms, which have impacted the area with severe property
damage. The County's rapid growth, mainly during inactive hurricane period in the 1970s, 1980s, and
1990s, has resulted in increased potential for property damage and human suffering. Most of this new
development was along the Atlantic shoreline as well as the Indian and St. Lucie Rivers. The proximity of
so many people living so close to the Atlantic Ocean, as well as the low coastal elevations, significantly
increases the County’s vulnerability. The barrier island towns of Sewall’s Point and Jupiter Island are
vulnerable to storm surge and high wind damage, as are the communities fronting on the estuaries and
rivers, while the inland area is more vulnerable to wind damage and freshwater flooding from rainfall.
Historically, hurricane impacts to the County were Floyd and Irene, which struck Florida in September
and October 1999 respectively. Most recently, Hurricanes Frances and Jeanne (2004), both directly hit
Martin County. Hurricane Wilma (2005) crossed the southern half of Florida and exited the state just
north of the County. Hurricane Ernesto threatened the area in 2006 but was not a direct hit. Tropical
Storm Fay (2008) and Hurricane Isaac in 2012 impacted the area with severe flooding.
Florida not only has the most people at risk from hurricanes, but it also has the most coastal property
exposed to these storms. Between 1970 and 2010, Florida's population increased by 195.7%.
Hurricane Impacts. Hurricane damage occurs through two means - high winds and storm surge.
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Figure 4.4 – Evacuation and Storm Surge Map for Martin County

Source: Martin County Information Technology Department (2015)
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High Winds
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
lose objects can become airborne missiles that penetrate the outer shells of buildings, destroying their
structural integrity and allowing the 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 destroy its contents.
Hurricane winds are unique in several ways:


They are more turbulent than winds in most other types of storms;



They are sustained for a longer period of time (several hours) than any other type of
atmospheric disturbance;



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



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 a hurricane's 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 same phenomenon 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.
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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 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.
The following tables depict areas of Martin County vulnerability to wind damage as a result of a
hurricane.

Table 4.9 Vulnerability to Wind Damage in Hurricanes
Source: Treasure Coast Regional Vulnerability Analysis June 2012
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Table 4.10 - Debris probability based on a 10-year storm event

Source: Hazus Software (2015)

Storm Surge
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 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's 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.
The greatest threats to Martin County posed by hurricanes or tropical storms are the effects of storm
surge, especially along the (barrier) Hutchinson Island and Jupiter Island on the Atlantic side and the
periphery of the Indian River Lagoon. The combination of high tides and wind can create coastal,
estuarine flooding and saltwater inundation. As reported in the Treasure Coast Regional Evacuation
Study 2010, potential storm tide heights for Martin County range from up to 4’ in a Category 1 storm to
up to 16’ in a Category 5 storm.
Other Impacts
Damage during hurricanes also may result from possible spawned tornadoes, and inland flooding
associated with heavy rainfall that usually accompanies 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 saturates insulation and ceiling drywall,
in some cases causing ceilings to collapse.
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Crop damage is another powerful effect of hurricanes and tropical storms
Tropical Storm Mitch 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 2014 Martin County CEMP, of Martin County's 337,040 total land acreage, 191,486
acres are farmland. Martin County is particularly vulnerable to crop damage resulting from the wind
and rain from hurricanes and tropical storms.
4.1.2.2 Historic Events
From 1930 through 1959, a total of 58 hurricanes struck the U.S. mainland; 25 of which were Category 3
or higher (major storms). Between 1960 and 1989, 43 hurricanes struck the U.S., of which only 16 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 110 Atlantic
hurricanes, and there were 15 in 2005, 12 in 2010, and 10 in 2012 respectively (Weather Underground,
2015). 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 1.75 hurricanes strike the U.S. every year. Severe (Category 4 or 5 on the SaffirSimpson scale) hurricanes strike the U.S. on the average of 3 every 5 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 Martin 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.
Since 1852, over 175 storms of hurricane intensity have passed within 125 miles of Martin County. This
represents an average of one hurricane every year, and in 2004, Martin County experienced two.
Table 4.11- Martin County hurricane damage in 2004
Hurricane Frances

Hurricane Jeanne

2004 Total

Project Category

Projects

Projects

Debris Removal
Emergency Protective Measures
Roads and Bridges
Water Control Facilities
Public Buildings & Equipment
Public Utilities
Parks, Recreational Facilities, and
Others
Fire Management
State Management Costs

8
22
6
4
61
1
25

10
15
2
1
22
6
8

FEMA
Eligible
$16,192,709
$ 1,891,934
$
33,473
$
10,214
$ 596,973
$ 717,055
$ 245,944

Projects

A
B
C
D
E
F
G

FEMA
Eligible
$ 3,830,561
$ 3,105,452
$ 688,301
$ 904,781
$ 609,368
$
84,138
$ 3,867,264

18
37
8
5
83
7
33

FEMA
Eligible
$20,023,270
$ 4,997,386
$ 721,774
$ 914,995
$ 1,206,341
$ 801,193
$ 4,113,208

0
0

$
$

0
0

$
$

0
0

$
$

Total Eligible

127

$13,089,866

64

$19,688,302

191

$32,778,168

H
Z

-
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-

-

The number of direct hits on the southeastern Florida coastline is 41, more than Alabama and
Mississippi combined. Of those, 15 were major systems. Only the northwest section of the state
suffered more strikes, 55, and 12 major (Sun Sentinel, 2014).
Table 4.12- Number of tropical depressions, tropical storms, and hurricanes for past 5 years
Number of Atlantic
tropical storms
2014
2013
2012
2011
2010

Tropical Depressions

Tropical Storms

Hurricanes

1
1
0
1
2

1
11
9
12
7

5
2
10
7
12

Impact as a result of Tropical Storm Isaac in 2012 totaled $383,775. in Public Assistance damages.
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Table 4.13 History of Tropical Storms in Martin County
Source: National Hurricane Center, 2015.
Martin County Tropical Storms History – Source National Climatic Data Center

http://www.ncdc.noaa.gov/cdo-web/
Date

Time

Storm
Name
Fay

Deaths/Injuries Estimated Property
Damage
None
0

08/27/2012 05001700

Isaac

None

Date

Storm
Name
Irene

Deaths/Injuries Estimated Property
Damage
None
8,000,000

08/19/2008 12002200

Time

10/15/1999 2000-

0
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Brief Description
On the morning of August 19th, Tropical Storm Fay came onshore in
southwest Florida, moving north-northeast toward Lake
Okeechobee. Fay remained well formed and actually intensified over
land, exhibiting a classical tropical cyclone eye as it reached peak
intensity over the western shore of Lake Okeechobee. Wind gusts of
58 mph were reported in the town of Okeechobee. By the early
morning of August 20th, Tropical Storm Fay had moved to southern
Brevard County, producing widespread wind gusts over 50 mph.
Patrick AFB reported a gust to 62 mph. Fay produced torrential rain
along the Space and Treasure coasts on the 20th as the circulation
center moved up the Brevard County coast and into the near shore
Atlantic waters near Edgewater. Rainfall amounts on the 20th were
near 8 to 9 inches in Martin County. In Martin County, rainfall
amounts of 10 to 15 inches fell over most of the coastal region,
flooding over 55 homes. Damage estimates were over $70 million.
Wind gusts in the western part of the county near Lake Okeechobee
were estimated to be near 50 mph. A short-lived EF0 tornado
overturned a panel truck in Stuart.
Persistent heavy rainbands from Tropical Storm Isaac produced
widespread flooding across the county. Rainfall totals from the
morning of August 26 through late on August 27 averaged 5 to 10
inches, with isolated totals of 12 to 14 inches. Peak wind gusts
reached 35-45 mph along the coast and shore of Lake Okeechobee.

Brief Description
Minimal Hurricane Irene moved northeast from the Florida Keys

across south Florida and emerged over the Atlantic near Ft. Pierce. In
Martin and St. Lucie counties the greatest impact from the storm was
flooding. From 5 to 9 inches of rain fell over the area flooding 300
homes. About 50 homes had major wind damage and thousands of
trees were blown down.
The center of category 2 Hurricane Frances reached the Florida east
coast near Sewall's Point in Martin County early on September 5th.
Frances was moving to the west northwest at 7 mph and maintained
hurricane strength as it crossed the east half of the Florida Peninsula.
Frances was downgraded to a tropical storm in the afternoon on the
5th when it was about 50 miles east of Tampa Bay. In Martin, St.
Lucie and Indian River counties, the slow moving storm produced
wind gusts to hurricane strength for about 19 hours, producing an
estimated 4.5 billion dollars in damage. Wind gusts well over 100
mph destroyed coastal structures, marinas, and vessels. Farther
inland, hundreds of homes, mobile homes, and businesses were
destroyed, and thousands were damaged. Highest recorded winds
for Martin county were 91 knots (105 mph) at Port St. Lucie Inlet.
The center of category 3 Hurricane Jeanne reached the Florida east
coast near Sewall's Point in Martin County shortly after midnight on
September 26th. Remarkably, this is in the same location where
Hurricane Frances came ashore on September 5th. Jeanne was
moving to the west northwest at 12 mph and maintained hurricane
strength as it crossed most of the Florida Peninsula. Jeanne was
downgraded to a tropical storm in the afternoon of September 26th
when it was about 40 miles northeast of Tampa Bay. The eye of
Hurricane Jeanne passed over the community of Sewell' Point in
Martin County. Over 180 residences were destroyed with about 4000
residences either damaged or destroyed. The highest wind speed
recorded was 91 kts (105 mph) in Jensen Beach. No pressure data
was recorded for Martin County. Severe beach erosion occurred
compounding the damage from Hurricane Frances just 3 weeks
earlier.
Hurricane Wilma crossed the southern Florida Peninsula from the
southwest exiting the state and moving over the Atlantic Ocean over
the Martin/Palm Beach county line. The northern half of the eyewall
of Hurricane Wilma moved over coastal Martin County as Wilma
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09/04/2004 1949

Frances

None

1 Billion

09/25/2004 14000500

Jeanne

None

Not identified

10/24/2005 05001500

Wilma

None

4,800,000
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10/26/2012 00001600

Hurricane None
Sandy

moved off shore. The strongest winds in Martin County occurred as
the winds backed to the north with the large eye of Wilma over the
coast of Martin County. Estimated wind gust over 100 mph occurred
along the beaches. Wilma produced widespread wind damage across
the county. Forty eight residences were destroyed and 120 suffered
major damage. Most of these were mobile homes. More than 90
percent of Martin County was without electricity. The county's main
hospital, Martin Memorial, sustained enough damage to stop taking
new patients. As much as 3 to 5 inches of rain fell across the county.
Total crop loss including vegetables, citrus and sugar equals $48
million. The highest reported wind gust was 108 mph (94 knots) at
the Martin County EOC at Hobe Sound. Lowest recorded surface
pressure was 992.0 millibars from a vessel in the St. Lucie River.
Actual surface pressure was likely lower.
Hurricane Sandy moved slowly northwest, parallel to the Florida
coast, 200-250 miles offshore. Due to the very expansive wind fields
associated with the hurricane, sustained tropical storm winds
reached the east-central Florida beaches and adjacent portions of the
barrier islands. Gusts to tropical storm force occurred throughout the
coastal counties, with some interior counties also experiencing
tropical storm gusts, especially during passing squalls. Large and
pounding surf affected the beaches for six or more high tide cycles,
during a period of high astronomical tides. By the end of the event,
many of the beaches had sustained moderate to major beach
erosion. The erosion damaged several home
foundations/patios/pools, and endangered many other beach-front
residences and two businesses. Numerous beach cross-overs and
lifeguard towers were damaged and sand was washed onto coastal
roadways and beach parking areas in several locations. Damage
estimates for the east-central Florida beaches totaled 46 million
dollars. A mesonet site at Jensen Beach (XJEN) recorded sustained
north winds of 39 mph. These winds impacted much of the Martin
County barrier islands. Gusts of 50-55 mph occurred, especially
during passing squalls.
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4.1.2.3 Vulnerability Assessment
Martin County is vulnerable to or may be impacted by a Tropical Storm and up to a Category 5
Hurricane. 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



Storm water drainage impairment.

Table 4.14 Vulnerability to Storm Surge
Source: Treasure Coast Regional Vulnerability Analysis June 2012
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Table 4.15 - Damage, sheltering requirements, and economic loss to Martin County based on hurricanes
Regional
Statistics
Area (Square Miles)
Number of People in
the Region
Occupancy

658
146,318
Building
Count
58,827
1,259
402
60,488

Residential
Commercial
Other
Total

Dollar Exposure ($ K)
16,512,564
3,031,806
1,156,351
20,700,721

Scenario
Results
Number of Residential
Buildings Damaged
Return Period
10
20
50
100
200
500
1000
Number of Buildings
Damaged
Return Period
10
20
50
100
200
500
1000
Shelter Requirements
Return Period

Minor
2,026
12,532
21,458
20,524
14,954
7,607
4,723

Moderate

Minor
2,090
12,827
21,863
20,850
15,155
7,715
4,789

Moderate

3
130
2,287
6,904
12,064
20,221
22,632
Severe

212
2,894
11,991
19,388
18,163
18,402
14,556
Displaced Households
(#Households)

10
20
50
100
200
500
1000
Economic Loss (x
1000)

Return Period
10
20
50
100
200
500
1000

Severe
202
2,754
11,539
18,833
17,715
18,021
14,278

3
150
2,515
7,407
12,842
21,251
23,785

Destruction
0
32
604
2,161
5,010
11,489
16,308
Destruction
0
33
610
2,181
5,060
11,570
16,434
Short Term
Shelter
(#People)

44
522
3,444
9,521
20,401
35,351
43,900

8
120
792
2,185
4,705
8,076
9,986

Property Damage
(Capital Stock) Losses

Business
Interruption
Total
(Income) Losses
102,533
7,734
477,434
62,123
2,243,118
408,203
5,049,967
904,899
8,716,688
1,386,644
13,857,527
2,043,444
17,248,516
2,452,267

Residential
97,010
411,924
1,761,181
3,922,555
6,680,660
10,878,747
13,480,638
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Total
2,230
15,448
35,888
48,422
49,742
57,337
57,941
Total
2,305
15,903
36,979
49,825
51,219
58,938
59,563

Annualized

148,746

186,412

28,842

Source: Hazus Software (2015)

4.1.2.4 Risk Assessment
All communities within Martin County are highly vulnerable to hurricanes, but they are not all
vulnerable for the same reasons. The barrier island communities (Jupiter Island and Sewall's Point) are
obviously highly vulnerable to both wind and storm surge damage from hurricanes. The communities
fronting on Martin County's estuaries and rivers also are highly vulnerable to flooding associated with
hurricane winds and storm surge. Communities away from the water may be more vulnerable to wind
damage from hurricanes.
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.
Martin County's exposure to hurricanes is high, while the County's hazard history indicates that the
probability of future occurrence is low to medium depending on the intensity of the storm.
Other than flooding, impact from tropical storms and hurricanes mitigation is the greatest consideration
in mitigation efforts countywide. Public facilities are being hardened or built to withstand greater
winds, the need for backup power (generators) is considered for public facilities.

4.1.3 Tornadoes
4.1.3.1 Hazard Identification
A tornado is a violent windstorm characterized by a twisting, funnel-shaped cloud. A tornado’s wind
speed normally ranges from 40 to more than 300 mph. Waterspouts are weak tornadoes that form over
warm water and are most common along the Gulf Coast and the southeastern states. Waterspouts
occasionally move inland, becoming tornadoes and causing damage and injuries.
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 shortlived 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. Occasional windstorms accompanied
by tornadoes, such as the winter storm of 1993, also are widespread and destructive. The damage from
a tornado is a result of the high wind velocity and wind-blown debris.
When a tornado threatens, only a short amount of time is available to make Iife or death decisions. The
National Weather Service (NWS) issues two types of alerts:



A Tornado Watch means that conditions are favorable for tornadoes to develop; and
A Tornado Warning means that a tornado has actually been sighted or the Weather Field Office
has detected rotation on the radar.
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Table 4.16 Enhanced Fujita tornado intensity scale
EF-Scale:

Old F-Scale:

Typical Damage:

EF-0 (65-85
mph)

F0 (65-73
mph)

Light damage. Peels surface off some roofs; some damage to gutters or siding; branches
broken off trees; shallow-rooted trees pushed over.

EF-1 (86-110
mph)

F1 (73-112
mph)

Moderate damage. Roofs severely stripped; mobile homes overturned or badly
damaged; loss of exterior doors; windows and other glass broken.

EF-2(111-135 F2 (113-157
mph)
mph)

Considerable damage. Roofs torn off well-constructed houses; foundations of frame
homes shifted; mobile homes completely destroyed; large trees snapped or uprooted;
light-object missiles generated; cars lifted off ground.

EF-3 (136165 mph)

F3 (158-206
mph)

Severe damage. Entire stories of well-constructed houses destroyed; severe damage to
large buildings such as shopping malls; trains overturned; trees debarked; heavy cars
lifted off the ground and thrown; structures with weak foundations blown away some
distance.

EF-4 (166200 mph)

F4 (207-260
mph)

Devastating damage. Whole frame houses Well-constructed houses and whole frame
houses completely leveled; cars thrown and small missiles generated.

EF-5 (>200
mph)

F5 (261-318
mph)

Incredible damage. Strong frame houses leveled off foundations and swept away;
automobile-sized missiles fly through the air in excess of 100 m (109 yd); high-rise
buildings have significant structural deformation; incredible phenomena will occur.

F6-F12 (319
EF No rating mph to speed
of sound)

Inconceivable damage. Should a tornado with the maximum wind speed in excess of EF5 occur, the extent and types of damage may not be conceived. A number of missiles
such as iceboxes, water heaters, storage tanks, automobiles, etc. will create serious
secondary damage on structures.

Source: Weather Underground, 2015

4.1.3.2 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. During the period 1950-1994, 82 Floridians were killed; 1998 was the
deadliest with 42 deaths in 4 counties; and the 2007 tornadoes in Central Florida left 21 dead. In 2012,
the state of Florida had 48 tornados touch-down. The SWO has recorded eight tornado incidents from
2002 to 2008 and 3 recorded from 2009-2011 in Martin County. Martin County has not had a
confirmed tornado touch down since 2011.
The National Climatic Data Center (NCDC) http://www.ncdc.noaa.gov/cdo-web/ indicates that there
have been a total of 35 tornado incidents in Martin County since 1953 including funnel clouds and
waterspouts. The majority of the events have been FO and F1; two F2 and one F3 also impacted the
County. NCDC data also indicate that there have been three tornado-related injuries and $1,487,000 in
property damage associated with tornado events in the County.
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Table 4.17 – History of Tornadoes – Source: National Climatic Data Center
Date

Time

Location

03/16/2004 1515

Hobe Sound

Deaths/Injuries Property
Damage
Estimate
None
20,000

03/16/2004 1528

Hobe Sound

None

10,000

F0

08/24/2006 1500

Stuart

None

20,000

F0

08/19/2008 0911

Port Salerno

None

20,000

EF0
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Fujita
Scale

Brief Description

F0

Tornado touched down
briefly along US
Highway 708 about 5
miles west of Hobe
Sound. The tornado
struck an animal
hospital, damaging the
roof of the structure,
overturning a small
trailer and damaging the
roof of a barn. A few
trees were also blown
down.
The F0 tornado that
touched down to the
west lifted for about
five miles and then
touched down briefly in
the Banner Lake area of
Hobe Sound near the
intersection of Federal
Highway and US
Highway 708. The only
reported damage was a
few downed trees and
power lines.
An F0 tornado briefly
touched down in the
Rocky Point area near
Stuart damaging solar
panels and roofs.
Rain bands from
Tropical Storm Fay
moving onshore from
the Atlantic produced a
tornado in Stuart. An
EF0 tornado associated
with a rain band moving
on shore overturned a
panel truck and
damaged a service

10/18/2011 2021

Indiantown

None

207,000

EF0

10/29/2011 0816

Gomez

None

200,000

EF0
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station awning.
A thunderstorm quickly
intensified southwest of
Indiantown and
produced a brief, but
high-end EF0 tornado in
rural area north of the
town center. A NWS
damage survey
estimated maximum
winds of 80-85 mph.
The tornado caused
mainly light damage to a
two-story home (several
windows blown in, vinyl
siding removed, soffit
damaged), caused the
roof of a pole barn to
collapse upon itself, and
totally removed the roof
of an adjacent
commercial building
(VFW lodge). Several
large tree branches
were downed and one
tall pine tree was
uprooted
A NWS Storm Survey
team confirmed a brief
touchdown of an EF0
tornado within the
Ridgeway Mobile Home
Park in Hobe Sound.
Winds were estimated
at 65 to 70 mph. The
tornado removed the
roof from one mobile
home and carried it
approximately 50 yards
downwind. Small
portions of metal roofs
were peeled back from
three other mobile
homes. Thirty eight
additional mobile
homes experienced
minor damage to

10/29/2011 0818

Gomez

None

Not
identified

EF0

window awnings and
carports. Two vehicles
experienced damage
due to movement by
the wind into an
adjacent structure.
Three large palm trees
were uprooted or
toppled, and many
smaller trees sustained
damage. The tornado
lifted just prior to
reaching Highway A1A.
The cell, which
produced the Ridgeway
Mobile Home Park
tornado moments
earlier, produced
another brief EF0
tornado, which
impacted the Loblolly
Bay residential
community. The
tornado toppled
multiple trees, then
likely moved over Peck
Lake as a waterspout.
Winds were estimated
at 65 to 75 mph.

4.1.3.3 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.

Tornadoes and severe thunderstorms can occur anywhere throughout the entire state, and anywhere in
the County. As the number of structures and the population increases, the probability that a tornado
will cause property damage or human casualties also increases. When compared with other states,
Florida ranks third in the average number of tornado events per year. These rankings are based upon
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data collected for all states and territories for tornado events between the years 1991 and 2010.
Source: State of Florida Enhanced Hazard Mitigation Plan
Martin County's vulnerability to tornadoes is compounded by the high concentration of mobile home
residents in large mobile home communities. Martin County has a mobile home and recreational
vehicle population of approximately 12,438. There are 4,332 mobile home spaces and 643 RV spaces
within the County. Mobile homes are an affordable form of housing in Martin County. They are
distributed throughout the County, in rural as well as urban areas. Although the number of mobile
homes within the County has reduced in the last 5 years, as some of the older parks are removing and
not replacing homes in them, the mobile home communities still tend to be most vulnerable to tornado
activity.
The vast majority of Florida tornadoes are weak. There has never been an F5 tornado documented in
Florida - and only 4 F4's Source: National Weather Service Melbourne, Florida.
Historically, Martin County has only had occurrences of a magnitude of an EF-0 or EF-1 tornado and the
impacts have been to western Martin County (Indiantown) and along the coastline.
Light damage. Peels surface off some roofs; some damage to gutters or siding; branches broken off trees;
shallow-rooted trees pushed over.
Moderate damage. Roofs severely stripped; mobile homes overturned or badly damaged; loss of exterior doors;
windows and other glass broken.

4.1.3.4 Risk Assessment
Historical data indicate the overall hazard ranking of Martin County to tornadoes is low, (State of
Florida Enhanced Hazard Mitigation Plan) 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 Port Salerno, Indiantown, Hobe
Sound, and Town of Ocean Breeze. These communities continue to be more vulnerable due to the type
of construction of structures in the areas.
Because tornado hazards are not linked to geography or geology, it is difficult to determine the
probability of future occurrence. However, based on historical data for the State of Florida and Martin
County, Martin County would only expect an EF-0 or EF-1 magnitude tornado, as defined on the
Enhanced Fujita Scale.

4.1.4 Severe Thunderstorms
4.1.4.1 Hazard Identification
A severe thunderstorm is defined as a thunderstorm containing one or more of the following
phenomena: hail US quarter size or greater, winds gusting in excess of 58 mph, and/or a tornado (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.
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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, 2014).
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, 2014). Strong squall lines also can produce widespread severe weather, primarily
very strong winds and/or microbursts. A squall is a sudden violent gust of wind often with rain or snow.
When a severe thunderstorm approaches, the NWS will issue an advisory.
According to NOAA, NWS (2014), 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.

Thunderstorm Hazards (Source: Florida Climate Center)
1) Hail: is a showery precipitation in the form of irregular pellets or balls of ice more than 5mm in
diameter, falling from a cumulonimbus cloud. Hailstones are formed when updrafts carry
raindrops up into the highest parts of the cloud and the super-cooled liquid droplets collide.
Hail drops back down into the warmer part of the cloud and carried back up, until the internal
up and downdrafts can no longer support the size of the hailstone, then it falls to the ground.
Hail size typically refers to the diameter of the hailstones. Martin County has had instances of
hailstones up to the size of a golf ball 1.75 inches in diameter.
The potential damage and hailstorm intensity is described H0 to H10 according to the TORRO Hail Storm
Intensity Scale. *Martin County could reasonably expect hail up to a size code 5 during a severe
thunderstorm, as has occurred.
TORRO Hailstorm Intensity Scale
Size
Code
0
1
2
3

Maximum
Diameter
5mm
5 to 15 mm
10 to 20 mm
20 to 30 mm

Description
Pea
Mothball
Marble, grape
Walnut

4

25 to 40 mm

Pigeon’s egg/squash ball

5

30 to 50 mm

Golf ball/pullet’s egg

6

40 to 60 mm

Hen’s egg

7
8
9

50 to 75 mm
60 to 90 mm
75 to 100 mm

Tennis ball/cricket ball
Large orange/softball
Grapefruit

10

Over 100 mm

Melon

Typical Damage Impacts
No damage
Slight general damage to plants, crops
Significant damage to fruit, crops, vegetation
Severe damage to fruit and crops, damage to glass
and plastic structures, paint and wood scored
Widespread glass damage, vehicle bodywork
damage
Wholesale destruction of glass, damage to tiled
roofs, significant risk of injuries
Bodywork of grounded aircraft dented, brick walls
pitted
Severe roof damage, risk of serious injuries
Severe damage to aircraft bodywork
Extensive structural damage. Risk of severe or
even fatal injuries to persons caught in the open
Extensive structural damage. Risk of severe or
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even fatal injuries to persons caught in the open

2) Wind: Damaging winds are more likely to be associated with thunderstorms than tornadoes. In
fact, many confuse damage produced by “straight-line” winds and often erroneously attribute it
to tornadoes. This occurred in Martin County in January 2014 in Hobe Sound. Twenty mobile
homes were damaged. The straight line winds were estimated to be up to 80 MPH wind gusts by
the Melbourne Weather Office.
Beaufort Wind Scale – Martin County could expect to receive up to Force 11 winds during a severe
thunderstorm.
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
Scaly ripples, no foam crests

1

1-3

Light Air

2

4-6

Light Breeze

3

7-10

Gentle Breeze

4

11-16

Moderate Breeze

Small waves 1-4 ft. becoming
longer, numerous whitecaps

5

17-21

Fresh Breeze

6

22-27

Strong Breeze

7

28-33

Near Gale

8

34-40

Gale

9

41-47

Strong Gale

10

48-55

Storm

11*

56-63

Violent Storm

12

64+

Hurricane

Moderate waves 4-8 ft taking
longer form, many whitecaps,
some spray
Larger waves 8-13 ft,
whitecaps common, more
spray
Sea heaps up, waves 13-20
ft, white foam streaks off
breakers
Moderately high (13-20 ft)
waves of greater length,
edges of crests begin to
break into spindrift, foam
blown in streaks
High waves (20 ft), sea
begins to roll, dense streaks
of foam, spray may reduce
visibility
Very high waves (20-3o ft)
with overhanging crests, sea
white with densely blown
foam, heavy rolling, lowered
visibility
Exceptionally high (30-45 ft)
waves, foam patches cover
sea, visibility more reduced
Air filled with foam, waves
over 45 ft, sea completely
white with driving spray,
visibility greatly reduced

Small wavelets, crests glassy,
no breaking
Large wavelets, crests begin
to break, scattered whitecaps
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Calm, smoke rises vertically
Smoke drift indicates wind
direction, still wind vanes
Wind felt on face, leaves
rustle, vanes begin to move
Leaves and small twigs
constantly moving, light flags
extended
Dust, leaves, and loose paper
lifted, small tree branches
move
Small trees in leaf begin to
sway
Larger tree branches moving,
whistling in wires
Whole trees moving,
resistance felt walking against
wind
Whole trees in motion,
resistance felt walking against
wind

Slight structural damage
occurs, slate blows off roofs

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

3) Lightning: Lightning is the most lethal component of the thunderstorm. 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).
While the conditions needed to produce lightning are understood, how lightning forms has never
been verified. Forecasters may never be able to forecast when and where a lightning strike will take
place.
Florida is the lightning capital of the country, mainly due to our geography. The very elements that
make our state a great place for outdoor activities – warm temperatures and plenty of water – also
make the environment primed for the production of thunderstorms, which generate lightning.
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.
4.1.4.2 Historic Events


In 1997, thunderstorms spawned 103 tornadoes, injured 121 people, and produced over 38
million dollars in property damage statewide. Martin County averages more than 70 days with
thunderstorms per year, with the most frequent occurrences being between the months of July
and September. One thunderstorm-related death occurred in Martin County in February of 1995
(NWS, 2003). According to the NCDC, there have been 26 thunderstorm wind incidents in the
County since 1953. These incidents caused a total of $16,000 in property damage. In March of
1993, high winds associated with a thunderstorm overturned a mobile home in Jensen Beach.
Wind: Damaging winds are more likely to be associated with thunderstorms than tornadoes. In
fact, many confuse damage produced by “straight-line” winds and often erroneously attribute it
to tornadoes. This occurred in Martin County in January 2014 in Hobe Sound. Twenty mobile
homes were damaged. The straight line winds were estimated to be up to 80 MPH wind gusts by
the Melbourne Weather Office. That is the only occurrence of documented wind damage in a
thunderstorm since 2010.

The NCDC has recorded 23 incidents of hail in Martin County. The average accumulation for these
events for the County is 1.12 inches.
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 1990 and 2003, there were 126 lightning-related deaths in Florida (National Lightning Safety
Institute, 2015). Florida also has the most strikes, about 12 strikes per square kilometer per year in
some places (National Lightning Safety Institute, 2015). Nationwide, lightning-related economic losses
amount to over $5 billion dollars per year, and the airline industry alone loses approximately $2 billion a
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year in operating costs and passenger delays from lightning (National Lightning Safety Institute, 2015).
Florida is the "Lightning Capital of the United States". Lightning occurs with every thunderstorm and, on
average, Florida sees around 70-100 days a year with at least one thunderstorm in the state. Florida
averages about 10 deaths and 40 injuries directly due to lightning each year.
Between 1959 and 1996, Martin County recorded 1 lightning-related death and 13 injuries (National
Climatic Data Center, 2004). 63% of brush fires in Martin County from 2010 to 2014 were caused by
lightning strikes resulting in nearly 3.000 acres being burned.
Table 4.18 Historic Lightning incidents causing damage: Source: National Climatic Data Center
Date

Time

Location

06/29/2007 0500

Jupiter
Island

07/21/2013 1915

Palm City

Deaths/Injuries Property
Damage
Estimate
None
60,000

None

500,000

Brief Description

Thunderstorm formed along the
Martin County Coast. Lightning
Strike destroyed a guest house
on private property.
Lightning strike caused structure
fire and significant damage to a
home.

Table 4.19 Historic Hail: Source: National Climatic Data Center
Location

County/Zone St.

Date

Time

T.Z.

Type

Mag

MARTIN CO.

MARTIN
CO.

FL 05/15/1974

13:00

CST

Hail

1.75 in.

MARTIN CO.

MARTIN
CO.

FL 05/02/1978

17:23

CST

Hail

1.00 in.

MARTIN CO.

MARTIN
CO.

FL 04/05/1989

13:25

CST

Hail

0.75 in.

Palm City

MARTIN
CO.

FL 03/17/1995

11:45

EST

Hail

0.88 in.

MARTIN
INDIANTOWN CO.

FL 03/30/1996

17:17

EST

Hail

1.75 in.

STUART

MARTIN
CO.

FL 05/13/1996

14:30

EST

Hail

1.75 in.

SALERNO

MARTIN
CO.

FL 05/03/1997

14:20

EST

Hail

0.75 in.
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MARTIN
CO.

FL 07/01/1997

15:45

EST

Hail

0.75 in.

MARTIN
HOBE SOUND CO.

FL 03/01/1998

00:10

EST

Hail

1.00 in.

MARTIN
CO.

FL 05/05/1998

14:30

EST

Hail

1.25 in.

MARTIN
INDIANTOWN CO.

FL 05/05/1998

14:50

EST

Hail

1.00 in.

PORT
MAYACA

MARTIN
CO.

FL 06/21/1998

17:43

EST

Hail

1.75 in.

STUART

MARTIN
CO.

FL 04/27/1999

15:55

EST

Hail

0.75 in.

PALM CITY

MARTIN
CO.

FL 05/09/1999

13:52

EST

Hail

0.75 in.

MARTIN
INDIANTOWN CO.

FL 05/09/1999

13:55

EST

Hail

0.75 in.

PALM CITY

MARTIN
CO.

FL 04/13/2000

13:40

EST

Hail

0.88 in.

STUART

MARTIN
CO.

FL 05/15/2000

13:35

EST

Hail

1.00 in.

STUART

MARTIN
CO.

FL 05/15/2000

14:07

EST

Hail

1.00 in.

MARTIN
INDIANTOWN CO.

FL 03/26/2002

16:28

EST

Hail

0.75 in.

MARTIN
INDIANTOWN CO.

FL 05/30/2002

15:55

EST

Hail

1.00 in.

MARTIN
HOBE SOUND CO.

FL 03/12/2003

16:15

EST

Hail

1.00 in.

MARTIN
CO.

FL 03/13/2003

18:24

EST

Hail

1.75 in.

STUART

PORT
MAYACA

STUART
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MARTIN
INDIANTOWN CO.

FL 07/29/2003

16:00

EST

Hail

1.75 in.

MARTIN
HOBE SOUND CO.

FL 05/03/2005

13:03

EST

Hail

1.75 in.

MARTIN
HOBE SOUND CO.

FL 05/25/2005

14:07

EST

Hail

0.88 in.

SALERNO

MARTIN
CO.

FL 05/25/2005

14:53

EST

Hail

1.00 in.

JENSEN
BEACH

MARTIN
CO.

FL 05/25/2005

14:55

EST

Hail

1.50 in.

MARTIN
INDIANTOWN CO.

FL 05/06/2007

17:09

EST-5

Hail

1.00 in.

MARTIN
HOBE SOUND CO.

FL 05/13/2007

12:37

EST-5

Hail

1.00 in.

MARTIN
INDIANTOWN CO.

FL 07/02/2007

17:24

EST-5

Hail

0.75 in.

STUART

MARTIN
CO.

FL 03/06/2008

15:44

EST-5

Hail

1.00 in.

WAVELAND

MARTIN
CO.

FL 06/22/2008

15:36

EST-5

Hail

1.75 in.

SALERNO

MARTIN
CO.

FL 06/23/2008

15:00

EST-5

Hail

0.75 in.

INDIANTOWN MARTIN
CRL T ARP
CO.

FL 06/23/2008

15:37

EST-5

Hail

0.75 in.

PALM CITY

MARTIN
CO.

FL 05/11/2009

15:30

EST-5

Hail

1.00 in.

JUPITER IS

MARTIN
CO.

FL 07/18/2009

18:15

EST-5

Hail

1.00 in.

LIGHTHOUSE MARTIN
PT
CO.

FL 02/24/2010

12:35

EST-5

Hail

1.50 in.
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JENSEN
BEACH

MARTIN
CO.

FL 02/24/2010

12:45

EST-5

Hail

1.00 in.

JUPITER IS

MARTIN
CO.

FL 02/24/2010

15:25

EST-5

Hail

0.75 in.

SALERNO

MARTIN
CO.

FL 03/11/2010

15:46

EST-5

Hail

0.75 in.

SALERNO

MARTIN
CO.

FL 05/14/2011

14:53

EST-5

Hail

0.75 in.

SALERNO

MARTIN
CO.

FL 05/14/2011

15:02

EST-5

Hail

0.75 in.

MARCY

MARTIN
CO.

FL 06/15/2011

16:45

EST-5

Hail

1.75 in.

PALM CITY

MARTIN
CO.

FL 05/19/2012

14:05

EST-5

Hail

1.00 in.

PALM CITY

MARTIN
CO.

FL 05/19/2012

14:47

EST-5

Hail

0.75 in.

PALM CITY

MARTIN
CO.

FL 05/19/2012

14:50

EST-5

Hail

1.00 in.

LIGHTHOUSE MARTIN
PT
CO.

FL 05/11/2013

17:55

EST-5

Hail

1.00 in.

STUART

MARTIN
CO.

FL 05/11/2013

18:00

EST-5

Hail

0.88 in.

RIO

MARTIN
CO.

FL 05/11/2013

18:15

EST-5

Hail

0.88 in.

JENSEN
BEACH

MARTIN
CO.

FL 04/20/2015

12:28

EST-5

Hail

1.00 in.

LIGHTHOUSE MARTIN
PT
CO.

FL 04/27/2015

17:20

EST-5

Hail

1.75 in.
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4.1.4.3 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



Storm water drainage impairment.

Vulnerability to severe thunderstorms and lightning is high in Martin 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 due primarily 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.
Lightning strikes are capable of causing intense localized damage, as well as loss of life. In contrast to
other hazards such as tornadoes and floods; however, they normally do not cause widespread
disruptions within a community. Fire, structural damage to buildings, and damage to electronic devices
are common types of damage. An estimated 5% of all homeowners' insurance claims are related to
lightning damage. Farmers face these same threats plus the threat to livestock. In stormy weather,
livestock frequently gather under trees to seek shelter or are trapped in barns where a lightning strike
can destroy an entire herd.
4.1.4.4 Risk Assessment
At the time of publication, no model was available to determine potential loss in Martin County due to
severe thunderstorms. The County can expect losses similar to those in the past. The probability of
future occurrence for thunderstorms based on the hazard history is high. The Weather Channel reports
that the State of Florida averages 24.7 lightning strikes per square mile per year. This would indicate
that Martin County, with 555 square miles could average 13,708 lightning strikes per year, if the 70-100
days a year of severe thunderstorms in the State impact Martin County.
Vulnerability to severe thunderstorms and lightning is high in Martin 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
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retirement communities have a historically higher vulnerability in terms of lightning damages. 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. The most vulnerable areas in Martin County
would be open areas such as the shoreline, golf courses, open fields (i.e., Martin County Airport
(Witham Field), Sailfish Splash Park) This vulnerability is increased because these areas are where large
populations congregate. There could also be a significant loss of life as well as economic impacts to
transportation systems, tourism, etc. The probability of future thunderstorms with winds, hail, and
lightning occurrence based on hazard history is high. According to the Florida Climate Center
http://climatecenter.fsu.edu/ Florida has 100 days of thunderstorms annually.

4.1.5 Wildland Fire
4.1.5.1 Hazard Identification
Wildfire is defined by the Florida Forest Service (FFS) as any fire that does not meet management
objectives or is out of control. Wildfires occur in Florida every year and are part of the natural cycle of
Florida’s fire-adapted ecosystems. Many of these fires are quickly suppressed before they can damage
or destroy property, homes and lives. There are four types of wildfires:






Surface Fires: Burn along the forest floor consuming the litter layer and small branches on
or near the ground.
Ground Fires: Smolder or creep slowly underground. These fires usually occur during
periods of prolonged drought and may burn for weeks or months until sufficient rainfall
extinguishes the fire, or it runs out of fuel.
Crown Fires: Spread rapidly by the wind, moving through the tops of the trees.
Wildland/Urban Interface Fires: Fires occurring within the WUI in areas where structures
and other human developments meet or intermingle with wildlands or vegetative fuels.
Homes and other flammable structures can become fuel for WUI fires.

Florida is home to millions of residents who enjoy the state's beautiful scenery and warm climate. But
few people realize that these qualities also create severe wildfire conditions. Each year, thousands of
acres of wildland and many homes are destroyed by fires that can erupt at any time of the year from a
variety of causes, including arson, lightning and debris burning. Adding to the fire hazard is the growing
number of people living in new communities built in areas that were once wildland. This growth places
even greater pressure on the state's wildland firefighters. As a result of this growth, fire protection
becomes everyone's responsibility.
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. Martin County has wildfires throughout the year. The
most active part the year is typically December through the beginning of June. Generally, Martin County
experiences the greatest number of wildfires during April, May, and June. On average, Martin County
has 38.6 wildfires a year depending on weather conditions.
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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 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 Martin County
to educate and facilitate mitigation in identified high-risk areas.
4.1.5.2 Historic Events
From 1981 through 1996, an average of 6,080 wildland fires occurred per year, burning 219,725 acres.
Because of changing weather conditions, the yearly figures range from a low of 3,985 wildland fires
(with 86,944 acres burned) in 1991 to a record high of 14,042 wildland fires (with 587,400 acres burned)
in 1981.
Since 1998, more than 21,000 wildland fires have devastated over 1.3 million acres and destroyed more
than 1,000 structures. In 1998, the previous EI Nino conditions subsided, causing drought conditions
and 4,890 wildland fires, which burned 506,350 acres. The drought continued in 1999, with 5,636
wildland fires destroying 355,197 acres. In 2000, another drought stricken year, 212,415 acres were
burned from 6,718 wildland fires. In 2001, the drought continued with 403,740 acres burned from 4,804
wildland fires (FDOF, 2004). These fires resulted in numerous fire complexes being developed each of
those four years. This taxed the State's firefighting resources, those of other agencies in the state, and
required assistance from other states. The largest contingent of air firefighting resources ever collected
responded to the wildland fires of 1998 in Florida. The Mallory Swamp fire, one of the single largest and
most costly wildland fires in Florida history, burned 57,200 acres near Perry, Florida in May 2001, costing
an estimated $6.7 million.
Table 4.20 Martin County’s Five Year Wildfire History
2014
Year
2013
2012
2011
2010

Number of Wildfires
24
17
33
79
40

Acres Burned
408
52
504
3,056
722

Source, Florida Forest Service
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Table 4.21 Martin County’s Five Year Wildfire Causes (2010- 2014)

Data on wildland fire for Martin County indicate that between 2010 and 2014, there have been a total of
193 wildland fires, which have burned 4,935 acres. Table 4.21 indicates the cause determination for
many of those wildland fires in Martin County (FFS).
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Source www.SouthernWildfireRisk.com
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Figure 4.5 – Wildfire Urban Interface Risk

Figure 4.6 – Wildfire Urban Interface Risk Index (Acres)

Source www.SouthernWildfireRisk.com
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Figure 4.7 – Burn Probability Map

Source www.SouthernWildfireRisk.com
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Figure 4.8 – Wildfire Burn Probability

Source www.SouthernWildfireRisk.com

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













Life & Property Loss
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
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4.1.5.4 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. (Jupiter Island, Ocean breeze,
Sewall’s point, City of Stuart, Hutchinson Island, North River Shores, Lighthouse Point, Port Mayaca,
Tropical Park)
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. (Jensen Beach (Savanna’s Preserve State Park), Palm City (every
year), Port Salerno (squatters/homeless wildfires), Rio (kids and arson wildfires), Coral Gardens, Golden
Gate)
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,
aircraft) and firefighters than normal. (Hobe sound (J.D. State Park), Indiantown (May 2009 major
wildfires lost 2 homes in Indianwood), Port Mayaca (every year Dupuis Reserve), Sugar Hill (Maleluca),
Gomez, Port Salerno)
There are two Firewise Communities in Martin County (Country Place & Indianwood).These
communities are aware of their wildfire risk and take action to reduce their risk. Learn more at
www.Firewise.org

Photos provided by Florida Forest Service

Extent: Based on data provided by the Florida Forest Service, Martin County could expect a wildfire to
burn up to 20,000 acres (See Figure 4.6).
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Table 4.22 - Significant Wildfires
Date

Location

Acres

Threatened

Name

Cause

3/25/2009
5/10 to
5/18/2009
12/27/2010
6/12/2011
4/18/2011
4/12/2012

Felix A Williams
Indiantown (19
wildfires)
US 1 & Bridge Rd
Seabranch Road
710/714
Poinciana Gardens

90
1,847

Felix

Smoking
Lightning

290
244
847
105

18 homes plus school
2 destroyed
31 threatened
30 homes, business
60 homes
3 homes
20 homes

Unknown
Lightning
Lightning
Campfire

3/16/2014

Kanner Hwy

22

22 homes

Bridge Road
Seabranch
U-Pick
Poinciana
2012
Salerno Road

Source: Florida Forest Service

Table 4.23 - Structures Damaged by Wildfire 2010-2014
Threatened

Damages

Lost

Businesses

11

0

0

Outbuildings

15

2

6

Residence

305

10

0

Source: Florida Forest Service

Photos provided by Florida Forest Service
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Incendiary

Figure 4.9 – Fire Intensity Scale

Source: www.SouthernWildfireRisk.com
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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.









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.
Vegetation –Wildland vegetation (fuel) in Florida is highly variable in both 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) to the home.
Firefighters recommend at least 30 feet of defensible space between home and woods.
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.
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.
Utilities – Aboveground 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.

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. Martin County has had one incident involving a muck
fire in the last 10 years.
4.1.5.5 Mitigation
Homeowner Mitigation - It is recommended by the Florida Forest Service that homeowners in Martin
County learn the importance of the Firewise Principals. National Firewise Principals stress the
importance of defensible space and less flammable landscaping.
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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, and (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 farmer’s use prescribed burning to increase the diversity and structure of
vegetation to benefit wildlife and maintain livestock production. Ranchers burn during the cold
months in order to prepare the land for grazing during the spring and summer months.
Farmer’s 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 homebuilder.
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
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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.

Martin County Fire Rescue coordinates and provides wildland fire education to citizens year round.
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Table 4.24 Burn Authorizations 2010 -2014

Source: Florida Forest Service

4.1.6 Erosion
4.1.6.1 Hazard Identification
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
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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 its covering of vegetation
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, usually at a rate at which soils cannot be sustained by
natural soil regeneration. 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. Storm water 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.
Due to the lack of occurrence and low probability of occurrence, this hazard is not fully profiled.
Beach Erosion
Beach erosion is the wearing away of land and the removal of beach or dune sediments by wave action,
tidal currents, wave currents, drainage or high winds. The wave climate impacting Martin County’s
miles of shoreline has contributed to the long term erosion of the County’s barrier islands. As a result,
the Florida Department of Environmental Protection (FDEP) has concluded that 18 miles of shoreline is
“critically eroded”. A critically eroded area is defined by FDEP as a segment of the shoreline where
natural processes or human activity has caused or contributed to erosion and recession of the beach or
dune system to such a degree that upland development, recreational interests, wildlife habitat, or
important cultural resources are threatened or lost. To assist with its coastal management strategies
and long term sustainability of its shoreline, the County has developed and adopted a Beach
Preservation Plan (BPP), updated 2014. The BPP identifies the current shoreline conditions and provides
cost effective strategies for future beach management along the County’s shoreline in particular the
FDEP classified critically eroded areas.
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. Most beaches, if left alone to
natural processes, experience natural shoreline retreat. As houses, highways, seawalls, and other
structures are constructed on or close to the beach, the natural shoreline retreat processes are
interrupted. The beach jams up against these man-made obstacles and narrows considerably as the
built-up structures prevent the beach from moving naturally inland. When buildings are constructed
close to the shoreline, coastal property soon becomes threatened by erosion. The need for shore
protection often results in "hardening" the coast, with a structure such as a seawall or revetment.
A seawall is a large concrete 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 ever135

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.
DEP has identified Martin County as a medium-high risk to erosion. The beaches of Florida will continue
to shift and change over time, especially when faced with the current levels of development. This is
especially a high probability hazard, especially in conjunction with hurricanes, winter storms, and coastal
flooding.
Probability: Nearly 495 miles of Florida’s beaches, approximately 60 percent, are currently
experiencing erosion. Erosion can have significant economic impacts on the state due to
property damages, loss of beachfront property, and effects to tourism. Florida’s rivers also
routinely experience erosion. This is a high probability hazard for Florida, including Martin
County, and is constantly being monitored by local, state, and federal entities.
4.1.6.2 Vulnerability Assessment
Erosion can have the following potential impacts within a community:


Soil/beach erosion;

The web of impacts is so diffuse that it is very difficult to come up with financial estimates of damages.
However, FEMA estimates $4-$6 billion in losses as the annual average (US Drought Portal, n.d.). The
worst drought in recent history occurred in 1987-1989, and the NCDC reports the estimated cost as $40
billion (National Drought Mitigation Center, 2003).


Economic disruption;



Damage to critical environmental resources; and



Stormwater drainage impairment.

Martin County's vulnerability to soil collapse and beach erosion is moderate along the entire coastline.
The City of Stuart and the Town of Jupiter Island both have moderate soil erosion vulnerabilities, Jupiter
Island along its beachfront and Stuart along it shoreline with the St. Lucie Estuary. Erosion also is a
potential vulnerability for the Town of Sewall’s Point due to its location on both the Indian River and St.
Lucie Estuary. Vulnerability in the rest of the County is low to very low with the exception of Bathtub
Reef Beach and specific locations along the Okeechobee barge canal. Martin County's location adjacent
to the Atlantic and other waterways makes the probability of future occurrence of erosion medium to
high.
4.1.6.3 Risk Assessment
The FDEP updated a statewide assessment of beach erosion in 2014. In that assessment, the 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
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upland development, recreation interests, wildlife habitat, or important cultural resources are
threatened or lost.
The 2004 Hurricane season was particularly active and included Hurricanes Frances and Jeanne, which
made approximate landfall at Bathtub Beach and the House of Refuge, respectively, within a period of
three weeks. Hurricane Frances made landfall within Bathtub Beach on September 5, 2004. Hurricane
Jeanne made landfall approximately one mile north, at the House of Refuge, on September 25, 2004.
The County placed approximately 84,000 CY of dune fill along the adjacent shoreline reach north of
Bathtub Beach in February 2005 as a part of the MacArthur Boulevard Emergency restoration project
due to hurricane damage. In addition, the Martin County Shore Protection Project was renourished in
the spring of 2005, contributing approximately 885,000 CY of sand between monuments R-1 to R-26.
Overall, since the 2004 hurricanes, the shoreline near Bathtub Beach has been predominantly erosional
with the most erosion experienced between R-35 to R-37. The exception was the period from July 2009
to July 2010, in which this entire area experienced shoreline accretion. However, during this time frame,
a significant amount of fill had also been placed directly on the shoreline within this area. Sailfish Point
placed 30,000 CY of fill above MHW between R-36 and R-38 on an emergency basis via truck-haul
between December 2009 and February 2010. In addition, in April, 2010 the Bathtub Beach Restoration
Project was completed which included the placement of 34,900 CY of sand within the beach and dune
between 650 feet north and 700 feet south of R-35.
For the period after the 2004 Hurricanes, from June 2005 to August 2011, it is clear that the northern
shoreline at R-35, R-36, and R-37 experienced significant erosion rates of 18, 9, and 6 feet/per year
respectively. This shoreline erosion occurred despite the placement of over 168,800 CY of fill within the
project shoreline during this period. Thus, the actual erosion was higher.
In 2008 Tropical Storm Fay required emergency hauling of 3,426 Tons of sand to Bathtub Beach. In 2012,
Tropical Storm Isaac caused significant erosion to Bathtub Beach, requiring an initial emergency truckhaul in excess of 27,000 Tons of sand. Winter Storms - In 2013, Bathtub Beach received additional
emergency truck-hauls of approximately 3,000 Tons of sand for erosion from high surf. Similarly, on
December 9, 2014, Hutchinson Island beach received several washouts because of erosion damage from
a high surf event. Martin County immediately responded to Bathtub Beach by moving sand previously
stockpiled at the beach to begin repairs and by hauling 1,500 Tons of sand to fill the breach in the
dune/berm.
The affected areas of the 2014 winter storm are identified in the following exhibit:
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Figure 4.10 – 2014 Winter Storm Beach Dune Breach Locations

There are three critically eroded areas in Martin County (18 miles).






The northern 6.4 miles of Martin County on Hutchinson Island (R1-R37.6) is critically eroded
threatening development and recreation interests. The northern 4.5 miles of this segment is a
beach restoration project. Near the House of Refuge, MacArthur Boulevard continues to be
threatened.
Most of Jupiter Island (R45-R111) south of the St. Lucie Inlet is considered critically eroded for
11.5 miles. The northern half of this eroded area extends along St. Lucie Inlet State Preserve
and Hobe Sound National Wildlife Refuge. The erosion along this shoreline segment threatens
wildlife habitat, including the potential to break through Jupiter Island at Pecks Lake. Also
threatened and already half destroyed is the Joseph Reed Mound archeological site which
appears to have been constructed during the late Archaic period (2250 B.C.-1000 B.C.). The
entire Town of Jupiter Island is also within this long critically eroded area where development
and recreational interests are threatened. Inlet sand transfer is being conducted along northern
Jupiter Island and a beach restoration project exists at the Town of Jupiter Island.
South of Blowing Rocks Preserve is another critically eroded area (R126-R127.4) extending 0.2
mile to the Palm Beach County line and threatening private development (FDEP, 2014).
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Figure 4.11 – Critically eroded beaches in Martin County

Source: Florida Department of Environmental Protection, 2014
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For erosion extent in volume (e.g. cubic feet of sediment/beach that could be lost), we have made an
estimation based on the fill required from the last 10 years (both because of previous erosion
events/storms as well as beach restoration projects). In essence, we have assessed how much could
potentially be lost in a future event. The following table illustrates the available records of fill on the
critical beaches north of the inlet.
Table 4.25 Critical Beach Fill - Last 10 Years

Year
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
Total
Annual Average
CY/foot/year

Critical Beach (R001 - R040)
Approximate Fill (CY)
Emergency
Project
114,300
885,000
30,300
0
30,381
0
2,741
0
30,000
0
9,071
62,910
7,997
0
21,712
0
2,452
0
1,244
0
250,198
947,910
25,020
94,791

Critical Beaches
North of Inlet (miles)
South of Inlet (miles)
Total
Extrapolate Annual Fill
Estimate (CY)…

Total
999,300
30,300
30,381
2,741
30,000
71,980
7,997
21,712
2,452
1,244
1,198,107
119,811
3.0

6.3
11.3
17.6
277,554
335,000

The assessment averages the total fill used per year, and equates the fill to a quantity of 3 CY of fill per
linear feet of beach. Applying this value to the 17.6 total miles of critical beach results in an estimated
335,000 CY of fill per year, or approximately 9 million cubic feet of sediment that could be lost annually.

4.2

OTHER NATURAL HAZARDS

4.2.1 Extreme Temperatures
4.2.1.1 Freezing Temperatures
Hazard Identification.
A freeze is defined by the National Weather Service (NWS) as when the surface air temperature is
expected to be 32 degrees or below over a widespread area for a climatologically significant period of
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time. The NWS issues a freeze warning when surface temperatures are expected to drop below freezing
over a large area for an extended period of time, regardless of whether or not frost develops.

According to the 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 Martin County on a recurring basis and are a
significant threat to the economic vitality of the State's agriculture industry. Agricultural lands
represents nearly one-half of all land in Martin County (University of Florida, 2001).
Historic Events.
Florida has experienced a number of severe or disastrous freezes, where the majority of the winter
crops were lost. The lowest temperature ever recorded in the state of Florida is -2°F in Tallahassee on
February 13, 1899 (Florida Department of Emergency Management, 2012). At the same time, snow up
to three inches deep was reported by several cities in the Panhandle. Since December 1889, there have
been at least 22 recorded severe freezes; the most recent being in 1996, when a Presidential Disaster
Declaration was issued for crop losses exceeding $90 billion. During this event, there was extensive loss
of citrus trees, and the majority has not been replanted. Freezes in January of 1977 had severe impacts
on agriculture around the state. A U.S. Department of Agriculture report indicated the following crop
loss: citrus - 35%, vegetables - 95-100%, commercial flowers - 50-75%, permanent pasture land - 50%,
and sugar cane - 40%. In addition, there was a severe loss to the tropical fish industry. It is estimated
that the freeze cost the Florida economy $2 billion in 1977 dollars (National Weather Service, 1999a).
Martin County has experienced seven significant freezes between 1970 and the present. None since
2010.
4.2.1.2 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.
A heat wave is an extended period of extreme heat, and is often accompanied by high humidity (FEMA,
Ready, 2015). 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.
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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:
Excessive Heat Watch - Conditions are favorable for an excessive heat event to meet or exceed local
Excessive Heat Warning criteria in the next 24 to 72 hours.
Excessive Heat Warning - Heat Index values are forecast to meet or exceed locally defined warning
criteria for at least 2 days (daytime highs = 105-110° Fahrenheit).
Heat Advisory - Heat Index values are forecast to meet locally defined advisory criteria for 1 to 2 days
(daytime highs = 100-105° Fahrenheit).
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 H I is expected to exceed
105°F for at least two consecutive days. Possible heat disorders related to the corresponding HI are
listed below.






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

Table 4.26 Heat Index Chart
Classification

Heat Index

Effects on the body

Caution

80°F - 90°F

Fatigue possible with prolonged
exposure and/or physical activity

Extreme Caution

90°F - 103°F

Heat stroke, heat cramps, or
heat exhaustion possible with
prolonged exposure and/or
physical activity

Danger

103°F - 124°F

Heat cramps or heat exhaustion
likely, and heat stroke possible
with prolonged exposure and/or
physical activity

125°F or higher

Heat stroke highly likely

Extreme Danger
Source: NOAA, 2014
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Historic Events. The hottest temperature ever recorded in Florida was 109˚F on June 29, 1931, in
Monticello, Florida (Florida Department of Emergency Management, 2012). In a normal year,
approximately 175 Americans die from extreme heat. However, in 2013, the death toll was 92 (National
Weather Service, 2014).
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
2013 Census, 28.8% of residents in Martin County are over the age of 65. Freezing conditions primarily
affect agriculture and homeless indigents. When conditions are predicted to be below freezing, shelters
are opened. As stated earlier, nearly one-half of land in Martin County is currently designated
agricultural land. A survey of the County's homeless population was conducted in 2002, indicating that
there are approximately 759 homeless individuals within the County (Florida Department of Children
and Families, 2006). 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.
According to the National Weather Service, between 1979 and 1999, there have been 249 extreme
temperature-related deaths in the state. This number is greater than the number of deaths caused by
hurricanes, tornadoes, and lightning combined.
4.2.1.3 Risk Assessment
At the time of publication, data were not available to determine potential loss in Martin County due to
extreme temperatures. Given past extreme temperature events, the probability of future occurrence is
low.

4.2.2 Drought
4.2.2.1 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, 2015). 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 exits because water is essential to our ability to produce goods and services
(National Drought Mitigation Center, 2015).
A few examples of direct impacts of drought are reduced crop, range-land, 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, 2015).
In Martin County, the primary sources of water are watershed areas, Lake Okeechobee, and the
County's well fields. 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.
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When this cycle is disrupted by periods of drought, one of the potentially most 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 Martin County is associated with increases 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 South Florida 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.
4.2.2.2 Vulnerability Assessment
While Martin 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 nonagricultural economic base. One population center, the Jensen Beach area, is particularly vulnerable
because of its water supply.
Drought can have the following potential impacts within a community:





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

4.2.2.3 Risk Assessment
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) to800 (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.
At the time of publication, no model was available to determine the potential loss associated with
drought in Martin County. The best datum available to determine potential loss is the market value of
agricultural products in Martin County, which in 2012 totaled $165 million. Given recent precipitation
data, the probability of future occurrence of drought is high.
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4.2.3 Geologic Hazards
4.2.3.1 Hazard Identification
Earthquakes
An earthquake is a sudden, rapid shaking of the earth caused by the breaking and shifting of rock
beneath the earth's surface. This shaking can cause buildings and bridges to collapse; disrupt gas,
electric, and phone service; and sometimes trigger landslides, flash floods, fires, and tsunamis.
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 (US DOl, USGS, 2015). One of the most
frightening and destructive phenomena of nature is a severe earthquake and its terrible aftereffects. An
earthquake is the sudden, rapid shaking of the earth, caused by the breaking and shifting of
subterranean rock as it releases strain that has accumulated over a long time. Florida is situated on the
trailing (or passive) margin of the North American Plate while California is located on its active margin.
The active margin is bounded by faults that generate earthquakes when there is movement along them.
This is the fundamental reason that Florida has an extremely low incidence of earthquakes while
California experiences many (mostly small) earthquakes.
For hundreds of millions of years, the forces of plate tectonics have shaped the earth, as the huge plates
that form the earth’s surface slowly move over, under and past each other. Sometimes, the movement
is gradual. At other times, the plates are locked together, unable to release accumulated energy. When
the accumulated energy grows strong enough, the plates break free. If the earthquake occurs in a
populated area, it may cause many deaths and injuries, as well as extensive property damage.
All 50 states and five U.S. territories are at some risk for earthquakes. Earthquakes can happen at any
time of the year (FEMA, Ready, 2015).
Sinkholes – Sinkholes are a common feature of Florida's landscape.
Sinkholes are common where the rock below the land surface is limestone, carbonate rock, salt beds, or
rocks that can naturally be dissolved by ground water circulating through them. As the rock dissolves,
spaces and caverns develop underground. Sinkholes are dramatic because the land usually stays intact
for a while until the underground spaces get too big. If there is not enough support for the land above
the spaces, then a sudden collapse of the land surface can occur. These collapses can be small or they
can be large, and they can occur under a house or road.
A significant number of sinkholes tend to occur in the years that follow a drought. When an area has a
long-term lack of rain and water levels decrease, there is usually a correlated link to an increase in
incidences of sinkholes being reported. Historically, years where dry weather has been followed by wet
weather have resulted in some of the greatest increases in sinkhole occurrences.
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
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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 Department of Environmental
Protection, 2012).
When groundwater discharges from an underground drainage system, it is a spring, such as Wakulla
Springs, Silver Springs, or Rainbow Springs. Sinkholes can occur in the beds of streams, sometimes
taking all of the stream's flow, creating a disappearing stream. Dry caves are parts of karst drainage
systems that are above the water table, such as Marianna Caverns.
Other subterranean events can cause holes, depressions or subsidence of the land surface that may
mimic sinkhole activity. These include subsurface expansive clay or organic layers which compress as
water is removed, collapsed or broken sewer and drain pipes or broken septic tanks, improperly
compacted soil after excavation work, and even buried trash, logs and other debris. Often a depression
is not verified by a licensed professional geologist or engineer to be a true sinkhole and the cause of
subsidence is not known. Such events are called subsidence incidents (Florida Department of
Environmental Protection, 2012).
Geologic 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;



Flooding;



Toxic releases; and



Stormwater drainage impairment.
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There have never been any soil failures or seismic or sinkhole activity in Martin County. While these
hazards exist, the probability of future occurrence at this time must be considered very low.
4.2.3.2 Risk Assessment
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, Martin County lies in Area II, which is classified
as having coverage between 20 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.
The most damage from sinkholes tends to occur in Florida, Texas, Alabama, Missouri, Kentucky,
Tennessee, and Pennsylvania; however, Florida has more sinkholes than any other state in the nation.
Florida’s average sinkhole size is 3 to 4 feet across and 4 to 5 feet deep.71 For this reason, and because
they are one of the predominant land form features of the State, sinkholes are of particular interest to
Florida. Their development may be sudden and has the potential to result in property damage or loss of
life.
There are as many as 150 sinkholes reported each year in Florida.72 This is due to the fact that the
Florida landmass is generally formed by limestone with a thin layer of sediment covering it, usually
consisting of very loose sediment. However, the covering on the porous limestone below is often only
temporary. Limestone is very soluble, and as water moves through it, small holes develop and grow into
larger holes. The overburdened sediments can cover the hole for a certain amount of time, but once the
holes gets larger than their ability to bridge across it, the sediments collapse into it.
Sinkholes are common wherever there is limestone terrain, but are rare in the southern part of the
State. Central Florida and the Big Bend region have the largest incidence of sinkholes.
Source: State of Florida Enhanced Hazard Mitigation Plan 2013
Table below 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 Martin County or the municipalities, we could reasonable expect to experience
Level I on the intensity scale.
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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.
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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, 2015).
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 (US DOl, USGS, 2015).
Jacksonville residents felt many of the strong aftershocks that occurred in September, October, and
November 1886 (USDOI, USGS, 2015).
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, 2015).
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, 2015).
No documented history of earthquake activity in Martin County was found. Due to the lack of
occurrence and extremely low probability this hazard is not completely profiled.
Though there is no documented data on sinkholes in Martin County the State of Florida Enhanced
Hazard Mitigation Plan reflects one occurrence. It appears that it was not significant (50 feet or deeper).

Figure 4.12 – Sinkhole Occurrences – State of Florida Enhanced Hazard Mitigation Plan
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4.2.4 Tsunami
A tsunami is a series of waves created when a body of water, such as in an ocean, is rapidly displaced. A
tsunami has a much smaller amplitude (wave height) offshore, and a very long wavelength (often
hundreds of kilometers long), which is why they generally pass unnoticed at sea, forming only a passing
"hump" in the ocean. Tsunamis have been historically referred to as tidal waves because as they
approach land, they take on the characteristics of a violent onrushing tide rather than the sort of
cresting waves that are formed by wind action upon the ocean. Since they are not actually related to
tides, the term is considered misleading and its usage is discouraged by oceanographers.
There is another phenomenon often confused with tsunamis called rogue waves. There remains debate
as to whether these waves are related to tsunamis. They are included in this section as the mitigation
plans address the threat in the same relative manner. The characteristics are:




Unpredictable nature
Little is known about the formation
May be caused by regularly-spaced ocean swells that are magnified by currents or
the atmosphere

Tsunami waves are unlike typical ocean waves generated by wind and storms. When tsunamis approach
shore, they behave like a very fast moving tide that extends far inland. Tsunamis are not like the typical
wind-generated waves popular with surfers. Even "small" tsunamis are associated with extremely
strong currents, capable of knocking someone off their feet. Because of complex interactions with the
coast, tsunami waves can persist for many hours. As with many natural phenomena, tsunamis can range
in size from micro-tsunamis detectable only by sensitive instruments on the ocean floor to megatsunamis that can affect the coastlines of entire oceans, as with the Indian Ocean tsunami of 2004
(United States Geological Survey, n.d.).

Figure 4.13 – Tsunami hazards
Source: Tsunami Terms and Definitions (FEMA, 2011)
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Can a tsunami happen here on the east coast of Florida? 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? More recently, an 8.9 magnitude earthquake hit off the east coast of Japan on March 11, 2011.
The quake -- one of the largest in recorded history -- triggered a 23-foot tsunami that battered Japan's
coast, killing hundreds and sweeping away cars, homes, buildings, and boats. This devastating event
again stimulated inquiries about a tsunami impacting Florida and inquiries about our ability to respond
to such an event.
Historic Events. 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 do not 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 tsunamilike 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.

Computer modeling for a large tsunami originating from the Puerto Rico trench could inundate the
Martin County beaches on the barrier islands, including in the Town of Jupiter Island to the dune line
with 6-8 foot waves. 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. Therefore, Martin County Emergency Management, in
conjunction with the Melbourne Office of the National Weather Service, has developed a Martin
County-specific Tsunami Warning and Evacuation Plan. The goal of this plan is to properly prepare and
respond to the residents of Martin County in the unlikely event of a tsunami impacting our area.
Mitigation efforts for a tsunami include preparation, planning and exercising, providing for immediate
evacuations of the beaches through multiple means (mass notification system, sirens, Ocean Rescue
personnel, Sheriff’s Office personnel, public education). Modeling indicates that the threat is 300 feet
inland from the shoreline, which is up to the dune line in most of the areas. There are residences along
the beaches that would be threatened as well. The only public or critical facility in the impact areas is
one Fire Rescue Station on Hutchinson Island.
Martin County Tsunami Hazard Zone National Weather Service guidelines indicate that the (Florida
Atlantic Coast) Tsunami Hazard Zone extends 300 feet inland beyond the high tide location. In order to
verbally describe the Tsunami Hazard Zone more comprehensively, while also allowing for a greater
safety zone for the protection of life and property, Martin County Emergency Management has defined
the Tsunami Hazard Zone as the region from east of Highway A1A to the Atlantic. Within this hazard
zone there exists no critical infrastructure (i.e., schools, water treatment, hospitals, etc.).
Martin County Tsunami Safe Zone
Martin County Emergency Management has defined the Tsunami Safe Zone as the area west of Highway
A1A.
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Tsunami Watch
A tsunami was or may have been generated, but is at least two hours travel time to the area in watch
status. The watch area may be upgraded to an advisory or warning or canceled based on updated
information and analysis. Therefore, emergency management officials and the public should prepare to
take action. Watches are normally issued based on seismic information without confirmation that a
destructive tsunami is underway. Source: Martin County Fire Rescue Emergency Management Tsunami
Warning and Evacuation Plan 2013
The National Weather Service estimates that Martin County will receive a two-to-eight-hour advance
warning before a tsunami detected at its origin arrives, depending on origin. Persons deemed at risk on
the barrier island (tsunami hazard/evacuation zone) must be evacuated/re-located within this time
frame, either by evacuating beyond the designated Tsunami Hazard Zone or through vertical evacuation.
Vertical evacuation is an option for persons residing on the ground floors of buildings located on our
barrier island that choose not to evacuate. The option is to move upward to the 3rd+ floor (only an
option if they are in a modern/solid/concrete building).
Computer modeling for a tsunami originating from the Puerto Rico trench would likely inundate Martin
County’s beaches to the dune line. Considering this threat level, all persons swimming or surfing in the
ocean and persons on the beach would need to be evacuated from the area.
Modeling results from a tsunami triggered by a large Portugal earthquake suggests more significant
tsunami impacts locally. In this case, ocean water may breach the dune line in some locations and reach
Highway A1A. In this scenario, an evacuation would be ordered for all persons east of Highway A1A.
Within this hazard zone there exists no critical infrastructure (i.e., schools, water treatment, hospitals,
etc.).
Tsunami Warning
A potential tsunami with significant
widespread inundation is imminent or
expected. Warnings alert the public that
widespread, dangerous coastal flooding
accompanied by powerful currents is possible
and may continue for several hours after
arrival of the initial wave. Warnings also alert
emergency management officials to take
action for the entire tsunami hazard zone.
Appropriate actions to be taken by local
officials may include the evacuation of
coastal areas, and the repositioning of ships to deep waters when there is time to safely do so.
Warnings may be updated, adjusted geographically, downgraded, or canceled. To provide the earliest
possible alert, initial warnings are normally based only on seismic information.
Tsunami Advisory
An earthquake occurred which might generate a tsunami and produce strong currents or waves
dangerous to those in or near the water. Coastal regions historically prone to damage due to strong
currents induced by tsunamis are at the greatest risk. The threat may continue for several hours after
the arrival of the initial wave, but significant widespread inundation is not expected for areas under an
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advisory. Appropriate actions to be taken by local officials may include closing beaches, evacuating
harbors and marinas, and the repositioning of ships to deep waters when there is time to safely do so.
Advisories are normally updated to continue the advisory, expand/contract affected areas, upgrade to a
warning, or cancel the advisory.
Tsunami Watch/Warning Process
The Alaska Tsunami Warning Center (ATWC) issues Tsunami Warnings/Advisories for U.S. East Coast
coastal locations close to the earthquake for magnitude 6.5 to 7.5 events, and for larger coastal regions
if the magnitude is 7.6 to 7.8. For magnitude 7.9 or greater earthquakes anywhere within the Atlantic, a
Tsunami Watch/Warning/Advisory may be issued for the US east coast.
NWS Office in Melbourne, Florida receives Tsunami Watch/Warning/Advisory from the ATWC via
immediate electronic bulletin and email.
If the potential tsunami impact area includes the east-central Florida coast, NWS Melbourne will issue a
Tsunami Watch/Warning/Advisory to trigger the Emergency Alert System (EAS), including activating All
Hazards NOAA Weather Radios.
NWS Melbourne will also notify east central Florida coastal county warning points and emergency
management offices by telephone.
NWS Melbourne will then issue hourly “Special Weather Statements” to include local details concerning
potential tsunami impacts (expected time of arrival, potential impacts, protective actions, and
evacuation information from public safety officials).
4.2.4.1 Vulnerability Assessment
Tsunami events occur most often in the Pacific Ocean, but they are a global phenomenon and all are
potentially dangerous, though they may not damage every coastline they strike. Analyzing the past 150
years of tsunami records shows that the most frequent and destructive tsunamis to affect the U.S. have
occurred along the coasts of California, Oregon, Washington, Alaska, and Hawaii.
However, the State of Florida is located within the Caribbean area, and over the past 156 years, the
Caribbean has experienced more total tsunami events, which have ultimately resulted in over 2,500
deaths. Overall, Florida has experienced few destructive tsunami or rogue wave events, but there were
several small events.
Modeling has indicated that a wave generated in a tsunami threatening Martin County would be 6-8
feet in height. Impact to the County would be comparable to impact as a result of significant storm surge
due to a hurricane.
At the time of publication, no specific data were available to determine the local potential loss
associated with a tsunami incident in Martin County.
4.2.4.2 Probability:
Florida has directly experienced few destructive tsunami and rogue wave events since 1900, with only
five small recorded occurrences. The probability of future tsunami and rogue wave events in Martin
County is very low.
There is no historical data to provide. Martin County has not had a tsunami in recorded history.
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Figure 4.14 – Tsunamis Evacuation Zone Hutchinson Island #1

Source: Martin County Information Technology Department (2015)
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Figure 4.15 – Tsunamis Evacuation Zone Jupiter Island North of Bridge Road

Source: Martin County Information Technology Department (2015)
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Figure 4.16 – Tsunamis Evacuation Zone Jupiter Island South of Bridge Road

Source: Martin County Information Technology Department (2015)
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4.2.5 Sea Level Rise
Southeast Florida is vulnerable to sea level rise (SLR) due to its peninsular geomorphology and low
topography. Mapping different sea level rise inundation scenarios helps to identify areas at potential
risk and aids in planning for a sustainable community. Inundation maps, identifying land at elevations
below sea level, highlight areas located near Martin County’s coastline and tidal waterways. Inland
areas identified as vulnerable are low-lying areas, which may be of future concern for storm water
management but are not directly hydrologically connected to tidal waters.
The sea level has risen in Florida about 9 inches over the past century according to the South Florida
Water Management District. The US National Research Council reported in 2008 that the global
consensus is that the Earth’s climate is warming and the impact of that climate change is accelerated sea
level rise. There is no general consensus on the rate at which sea level will rise however and therefore
with scientific literature offering various acceleration rate theories we are only able to be certain that
sea level will continue to rise.
The barrier islands of Martin County are Hutchinson Island north of the St. Lucie Inlet and Jupiter Island
south of the inlet. State Road A1A extends south on Hutchinson Island into Martin County from St. Lucie
County. Developed areas are predominately residential. The Indian River Lagoon lies west of the barrier
island in Martin County and extends to Jupiter Inlet. This estuary is designated as an Estuary of National
Significance. The Lagoon contains highly productive natural communities and ecosystem, including sea
grass beds, algal beds, and oyster beds, mud flats, tidal marshes and mangrove swamps. The Lagoon is
heavily used by recreational boaters and is important to the marine business communities as prime
locations for boat facilities and waterfront development. Impacts include storm-water drainage
systems, saltwater intrusion into public water supplies and sources, and ecological impacts of
inundation and saltwater intrusion into estuaries and freshwater systems.
Sea level changes can have a compounded impact when a flooding or storm surge event impacts coastal
and inland areas. Adaptation of current structures, mitigation and/or managed withdrawal of structures
in redevelopment activities can lessen economic and social impacts to County businesses, government
and residents (Martin County CEMP, 2014).
In June 2012 a regional vulnerability study was completed for the Treasure Coast (Martin, St. Lucie,
Indian River and Palm Beach counties) by the Treasure Coast Regional Planning Council. The study
included sea level rise.
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Figure 4.17 – Analysis of Vulnerability to Sea Level Rise 1 foot

Source: Seven/ 50 Plan (2013)
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Figure 4.18 – Analysis of Vulnerability to Sea Level Rise 2 foot

Source: Seven/ 50 Plan (2013)
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Figure 4.19 – Analysis of Vulnerability to Sea Level Rise 3 foot

Source: Seven/ 50 Plan (2013)

160

4.2.5.1 Methodology
The Sea Level Rise Vulnerability Analysis includes a parcel‐level analysis identifying structures within the
Sea Level Rise Inundation Zone created under the Sea Level Rise 2 feet scenario, a parcel‐level analysis
identifying structures within the increased area of Category 3 and 5 storm surge, and an analysis of
roads that are within the 2 foot Inundation Zone and increased storm surge scenarios. The analysis was
conducted for Indian River, Martin, and St. Lucie Counties. A similar analysis was just completed for
Palm Beach County under a separate contract. Some general caveats and assumptions for the Sea Level
Rise 2 Feet Scenario and Increased Storm Surge under the Sea Level Rise Scenario analysis include:







These data are for planning, education, and awareness purposes only and are not appropriate
for site‐specific analysis, navigation or permitting.
The mapping does not incorporate future changes in coastal geomorphology and assumes
present conditions will persist, which will not be the case.
The analysis does not use a hydrologic analysis; therefore, hydrologically unconnected areas of
inundation are still displayed. Unconnected areas may not be impacted.
Storm surge under sea level rise scenario inundation polygons are shown for all areas at or
below mean higher high water that are hydrologically connected to the ocean via a connected
water body or adjacent upland.
Variations between modeled versus actual storm surge will occur due to variations in coastal
bathymetry, hurricane forward speed, radius of the storm, and astronomical tides at the time of
land fall.

The 2 foot Inundation Zone was developed consistent with the methodology used by the Southeast
Florida Regional Climate Change Compact and the mapping process used by the NOAA Coastal Services
Center. The analysis used a digital elevation model (DEM) derived from the latest available Light
Detection and Ranging (LiDAR) data in addition to NOAA’s VDatum Tool to create a tidal surface. The 2
foot rise in sea level was mapped on top of Mean Higher High Water (MHHW). Inundation Zones for
Category 3 and Category 5 Storm Surge under the Sea Level Rise (2ft) Scenario were generated using the
Statewide Regional Evacuation Study Surge Model Tool Version 2.9i6, created by Marshall Flynn with the
Tampa Bay Regional Planning Council and used previously to produce the County level Storm Atlases of
the Statewide Regional Evacuation Study Program.
The created scenario Inundation Zones were used with county Property Appraiser parcel data and
Florida Department of Transportation major roads data to identify parcels with structures and roads
that could potentially be impacted by the sea level rise scenario.
Sea Level Rise is a consideration identified within the Countywide Post Disaster Redevelopment Plan.
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Table 4.27 Vulnerability to Sea Level Rise and Storm Surge as Increased by Sea Level Rise
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4.2.6 Dam/Levee Failure
4.2.6.1 Hazard Identification
A dam is a barrier constructed to hold back water and raise its level, the resulting reservoir being used in
the generation of electricity or as a water supply.
A levee is an embankment to prevent flooding or a continuous dike or ridge for confining the irrigation
areas of land to be flooded.
Lake Okeechobee comprises a 730 square mile area in Glades, Okeechobee, Martin, Palm Beach, and
Hendry Counties located in central and southern Florida. The 451,000 acre lake and 154 mile long
waterway that extends from the Atlantic Ocean at Stuart to the Gulf of Mexico at Fort Myers.
Part of the east side of Lake Okeechobee and the dike is located in Martin County.
The Herbert Hoover Dike (HHD) is a 143 mile earthen dam that surrounds Lake Okeechobee. The
original dike was constructed with gravel, rock, limestone, sand, and shell. The project reduces impacts
from flooding as a result of high lake levels. In addition to the earthen embankments, the Herbert
Hoover Dike system also includes 5 spillway outlet structures, 5 spillway inlet structures, 17 primary
culverts, 16 secondary culverts, 2 primary navigation locks, 7 secondary navigation locks and 9 pumping
stations.
The first embankments around Lake Okeechobee were constructed by local interest from sand and
muck, circa 1915. Hurricane tides overtopped the original embankments in 1926 and 1928, resulting in
over 2,500 deaths.

The River and Harbor Act of 1930 authorized the construction of 67.8 miles of levee along the south
shore of the lake and 15.7 miles along the north shore. The U. S. Army Corps of Engineers constructed
the levees between 1932 and 1938.
A major hurricane in 1947 prompted the need for additional flood and storm damage reduction work. As
a result, Congress passed the Flood Control Act of 1948 authorizing the first phase of the Central and
South Florida (C&SF) Project, a comprehensive plan to provide flood and storm damage reduction and
other water control benefits in central & south Florida. The new dike system was completed in the late
1960’s and named the Herbert Hoover Dike.
4.2.6.2 Risk Assessment:
The U.S. Army Corps of Engineers (ACOE), Jacksonville District, is responsible for the maintenance of the
dike and has reported that areas of the dike are prone to water seepage and stability problems. Soil
erosion, known as “piping,” can create large cavities in the dike, potentially resulting in a breach and
flooding in the surrounding communities. The risk of a breach increases with an increased lake level of
Lake Okeechobee.1

1 ACOEACOE. “Lake Okeechobee and the Herbert Hoover Dike: A Summary of the Engineering Evaluation of
Seepage and Stability Problems at the Herbert Hoover Dike.”
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In late summer and early fall of 1995, Lake Okeechobee rose to an elevation of 18.6 feet. This caused
near-failure of the dike at nine separate areas along the south and southeast shores including locations
near Lake Harbor, Pahokee, and Belle Glade ranging in length from 100 feet to more than a mile. In
1998, the lake again rose above 18 feet, with similar effects in some of the same locations as well as
new ones. Both events resulted in observed indicators of unsatisfactory performance, which included
piping of embankment and foundation materials, berm collapses, excessive seepage, boils, and
sinkholes in the embankment crest.2
The 1995 and 1998 occurrences were not isolated incidents, with significant distress to the dike also
reported in 2003 near South Bay and again in 2004 at four locations from Belle Glade to north of Canal
Point, and most recently in 2005 near the Pahokee Airport.3
A breach of the Herbert Hoover Dike poses a threat to population and property in western Martin
County. The most significant risk related to a breach is flooding due to substantial rainfall raising the
lake level and its eastward migration to final discharge in the Indian River Lagoon. The ACOE maintains a
release program when Lake levels rise and release water, however Lake outflow capacity is
approximately 6 times less than lake inflow potential. This severely challenges lake management
capabilities and options. 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
(Martin County Emergency Management Department, 1998). According to the National Inventory of
Dams, there are 7 dams in Martin County (Culvert #16, Structure 308 B, Structure 308 C, Martin Plant
Cooling Water Reservoir, Pumping Station 135 and Lock, Structure 80, Structure 48) (United States Army
Corp of Engineers, 1999).
Under normal circumstances, drainage is controlled and managed effectively by the South Florida Water
Management District and Martin County Engineering Department. Drainage problems are created by
long periods of unusually heavy rainfall, after which the operation of locks and lift stations are incapable
of preventing floods in certain areas of the County. Conversely, during periods of drought, the lack of
released water from reservoirs threatens east coast well fields with salt intrusion (Martin County CEMP,
2014).
Flooding vulnerability to western Martin County and the intra-coastal waterways exists from the
potential for a breach of the Herbert Hoover dike around Lake Okeechobee. The release of water from
Lake Okeechobee may have an impact on the S-80 structure at St. Lucie Locks. The Army Corp of
Engineers have completed vulnerability assessments, but models do not adequately address flooding
concerns in the Tropical Farms and St. Lucie Settlement areas.

2 Ibid.
3 Leslie G. Bromwell, Sc.D., P.E., Robert G. Dean, Sc.D., P.E., Steven G. Vick, P.E. “Report of Expert Review Panel.
Technical Evaluation of the Herbert Hoover Dike, Lake Okeechobee, Florida.” April 27, 2006.
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4.2.6.3 Vulnerability:
Martin County may experience serious flood inundation in two distinct areas of the county as a result of
an incident related to Lake Okeechobee; specifically a failure of the dike or mechanical problems with
the water control structure S80 also known as the St. Lucie Locks.
The western portion of the County, which is in the immediate vicinity of the dike, may be impacted by
floodwaters. This area is unincorporated with a population of approximately 500 residing along the
length of CR 441 west of the L 64 and L 65 canals.
The second area of potential impact is in the vicinity of the S80 Water Control Structure/St. Lucie Locks.
If the S80 Water Control Structure/St. Lucie Locks fails, the surrounding area could become inundated
with floodwater. The S80 Water Control Structure/St. Lucie Locks are located in the central portion of
the county in proximity to the South Fork of the St. Lucie River. This area has not been fully evaluated
for potential flood inundation and it is unclear how far the floodwaters may reach.
A breach or failure of the dike would not automatically predicate a failure of the St. Lucie Locks. The
ACOE and the South Florida Water Management District may also decide to implement a controlled
release at the S80 Water Control Structure/St. Lucie Locks. A controlled release is designed to relieve
pressure in the water management system or may be conducted to prevent or reduce flooding, over
drainage, prevent environmental degradation and pollution, or otherwise affect the quality and quantity
of discharges. A controlled release may also pose a flooding threat to surrounding areas.
4.2.6.4 Probability:
The ACOE has an authorized project to rehabilitate the Herbert Hoover Dike, which began in 2005.
Rehabilitation is being performed in incremental stages. As part of the project, interim risk reduction
measures have been and continue to be implemented. The imperative objective is to reduce the
probability and consequences of catastrophic failure to the maximum extent that is reasonably
practicable while long term remedial measures are pursued.
The ACOE and South Florida Water Management District have implemented a surveillance and
monitoring program and at a frequency prescribed by the Herbert Hoover Dike Surveillance Plan.
Basically, the water levels are strictly monitored and the dike inspected at a strict schedule. As the Lake
levels increase the ACOE implements releases to lower the level. As long as the level of the Lake is
maintained below critical level, the probability of a breach is decreased and considered low. The level is
currently maintained below 15 feet.
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Figure 4.20 – Potential flooding due to breach of Herbert Hoover Dike (Lake Okeechobee)
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Figure 4.21 – Inundation maps of Herbert Hoover Dike Breach

Source: Martin County Information Technology Department, 2012
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Table 4.28 Hurricane Lake Level Evacuation Decision Making Matrix
Storm Category
Lake Level
Threat/Risk
Low

12’

12’ – 15’

15’ – 18’

18’ – 20’

20’ – 22’

> 22’

T.S.

L

L

L

M

H

H

1

L

L

L

M

H

H

2

L

L

M

M

H

H

3

L

M

M

H

H

H

4

L

M

M

H

H

H

5

L

M

H

H

H

H

Moderate
High

Source: Florida Dept. of Environmental Protection (1985)

4.3

TECHNOLOGICAL HAZARDS

4.3.1 Agricultural Pests and Diseases
4.3.1.1 Hazard Identification
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 key role in the Martin County economy; 56.8% of the County is
agricultural farmland. The main threats to the Martin County agriculture industry are (1) Citrus canker
and greening, (2) Mediterranean fruit fly (Medfly), (3) Sugarcane pests, (4) Tomato Yellow Leaf Curl Virus
(TYLCV), and (5) Africanized honey bees.
4.3.1.2 Citrus Canker and Citrus Greening
Unlike most citrus diseases, which are predominantly fungi (plant-like), citrus canker is a serious
bacterial disease. It is microscopic (unseen by the human eye), and can be spread by wind, rain, humans
(contact), landscaping (trimming, chipping, cutting, or pruning citrus trees), and fruit removal (peeling,
buying, selling, transporting, picking, etc.). Remember that the disease is bacterial in nature and the
only remedies existing for its control are decontamination (chemical antibacterial), or sanitation (fire).
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The best choice for control is decontamination by antibacterial instead of the latter. The latter choice
(firing) involves the eradication of 900 feet of citrus trees within the radius of an infected tree. In a
neighborhood or subdivision, this would mean a substantial removal, of neighboring citrus trees for
blocks, or in the case of citrus growers the removal of more than 200 acres per infected tree site in
contiguous groves.
Since 1995 citrus canker has been detected in 24 Florida counties: Brevard, Broward, Charlotte, Clay,
Collier, De Soto, Glades, Hardee, Hendry, Highlands, Hillsborough, Indian River, Lee, Manatee, Martin,
Miami-Dade, Monroe, Okeechobee, Orange, Osceola, Palm Beach, Polk, Saint Lucie, and Sarasota. Prior
to the 2004 hurricane season, canker was confined primarily to South Florida. Florida is currently under
a statewide quarantine by the USDA and no citrus may leave the state unless the USDA has issued a
limited permit. No Florida grown citrus may enter any citrus producing states or territories. No citrus
plants or parts may enter or exit Florida (Florida Department of Agriculture and Consumer Services,
2012).
Huanglongbing (HLB; citrus greening) is thought to be caused by the bacterium, Candidatus Liberibacter
asiaticus. HLB has seriously affected citrus production in a number of countries in Asia, Africa, the
Indian subcontinent and the Arabian Peninsula, and was discovered in July 2004 in Brazil. Wherever the
disease has appeared, citrus production has been compromised with the loss of millions of trees. HLB
has not been reported in Australia or in the Mediterranean Basin. In August 2005, the disease was
found in the south Florida region of Homestead and Florida City. Since that time, HLB has been found in
commercial and residential sites in all counties with commercial citrus (UF-IFAS Citrus Extension, 2013).
4.3.1.3 Mediterranean fruit fly (Medfly)
Another threat to Martin County's agriculture industry is the Medfly. It is one of the world's most
destructive pests and infests more than 260 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, 2002). 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 also would be required. If the med fly is
not eradicated in Florida, ongoing pesticide treatments by homeowners and commercial growers will be
necessary.
Adult Medflies are up to 1/4" 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 medflies 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 fruit smugglers. Several steps have
169

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, 1998).
4.3.1.4 Sugarcane Pests
Changes in sugarcane agriculture, including new diseases 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 aI, 1998).
4.3.1.5 Tomato Yellow Leaf Curl Virus (TYLCV)
The Tomato Yellow Leaf Curl Virus is believed to have entered the state in Dade County sometime in
early 1997 (UF, IFAS, 2007) 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. Less than one in ten 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.
4.3.1.6 Africanized Honey Bees
The Florida Department of Agriculture and Consumer Services reports that Africanized bees have been a
threat in the nation’s southwest and southern states since the 1990’s with 17 human deaths reported to
present. Florida incurred the first human death from an attack of Africanized bees in April 2008;
however, livestock and pets have been the majority of reported deaths.
The Africanized honeybee (AHB) population has grown and will continue to grow in Florida due to its
numerous pathways into the state and the lack of effective eradication products or techniques.
AHBs were brought to Brazil in the 1950s for testing as possible alternative pollinators and honey
producers because of their reputation of being hardy in tropical environments. At the time, their
defensive nature and ability to reproduce in greater numbers were not well understood. Some were
accidentally released and have spread throughout South and Central America, Mexico and the southern
U.S.
The department monitors 500 bait hives placed throughout the state, primarily in port areas, along
Interstate 10 and on the Florida-Alabama border. The bait hives are checked on a three-week cycle
based on the reproduction habits of the AHB.
To prevent stinging incidents, look for bees and listen for buzzing when working or playing outdoors and
always be aware of your surroundings and potential hive locations. If attacked, Run away with your face
covered, get inside a car or building, call a licensed pest control to remove the hive, and do not attempt
to remove it yourself. Seek medical attention if needed (Florida Department of Agriculture and
Consumer Services, n.d.)
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Martin County Mosquito Control has a process in place for removal of a report of Africanized bees.
4.3.1.7 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. In 2001, Martin County and Palm Beach
County combined to produce approximately 13,668,000 tons of sugarcane. In 2012-2013, Martin
County produced 1,722,000 boxes of citrus. The State of Florida has the second highest tomato sales,
bringing in $392 million in 1999 (University of Florida, 2001). The Indiantown area is a major
agribusiness center, and there are numerous nurseries and smaller agricultural related businesses in the
Port Salerno and Hobe Sound areas.
4.3.1.8 Risk Assessment
At the time of publication, no model was available to determine the potential loss associated due to
agricultural pests and disease. Since Martin County has a large agricultural market, damage to the local
economy could be significant. Given the small number of past events, the probability of future
occurrence for agricultural pests and disease is low. Therefore, this hazard is not fully profiled.

4.3.2 Epidemics
4.3.2. 1 Hazard Identification
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. 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.
Historical. During the 2013-2014 season, influenza A (H3N2), 2009 influenza A (H1N1), and influenza B
viruses circulated in the United States. 2009 H1N1 viruses predominated overall during the 2013-14 flu
season, though influenza B viruses became the predominant virus nationally later in the season and
caused an increase in influenza-like-illness in parts of the northeast especially. After several recent
influenza A (H3N2)–predominant seasons, 2013-14 was the first pH1N1–predominant season since the
2009 pH1N1 pandemic. (CDC, 2015)
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The 2014 Ebola epidemic is the largest in history, affecting four countries in West Africa. Two imported
cases, including one death, and two locally acquired cases in healthcare workers have been reported in
the United States. CDC and partners are taking precautions to prevent additional cases of Ebola in the
United States. (CDC, 2015) Florida Department of Health in Martin County, Martin County Fire Rescue,
Martin Health Systems, and the Martin County Sheriff’s Office developed a response plan, trained and
equipped responders to be able to respond to such an incident should an incident occur in Martin
County.
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 mitigates 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.
4.3.2.2 Vulnerability Assessment
Epidemics can have the following potential impacts within a community:


Human Health & Safety;



Psychological Hardship;



Economic Disruption;



Disruption of Community Services; and



Agricultural/Fisheries Damages.

High-density, low-income communities or neighborhoods that have antiquated well and septic systems
in older neighborhoods tend to be at higher risk for illnesses associated with epidemics. The County has
replaced antiquated septic and well systems in the Golden Gate, Booker Park, and Banner Lake
neighborhoods. Advances in community health programs have reduced the potential for future
occurrence of epidemics. The Martin County CEMP Appendix VI addresses planning, training, and
exercise for pandemics. At this time, the potential for future occurrence is low.
4.3.2.3 Risk Assessment
At the time of publication, no model was available to determine the potential loss associated with
epidemic in Martin County.
This subsection will now identify those hazards in Martin County identified as being technological
hazards.
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4.3.3 Radiological Accidents
4.3.3.1 Hazard Identification
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 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) that 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 10mile plume exposure zone and the 50-mile ingestion exposure zone. 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 (Florida Department of
Emergency Management, 2012):








Notification of Unusual Event - The event poses no threat to plant employees, but emergency
officials are notified. No action by the public is necessary. This is the least serious of the four
levels.
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. This is the most serious of the four levels.

4.3.3.2 Vulnerability Assessment
The St. Lucie Nuclear Power Plant is located 5.5 miles north of Stuart on Hutchinson Island in St. Lucie
County. The facility contains two reactors and is owned and operated by the Florida Power & Light
Corporation. This places the northeast quadrant of Martin County, the City of Stuart and Sewall’s Point
(Zone 7) within the 10-mile Emergency Planning Zone (EPZ) and the entire County 50-mile Ingestion
Pathway Zone. Martin County Emergency Management Agency has a radiological planner on staff. Due
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to precautions and construction at the nuclear power plant in St. Lucie County, the probability of future
occurrence of radiological accidents is low.
Radiological accidents can have the following potential impacts on a community:


Electrical power outage;



Surface and air transportation disruption;



Telecommunications system outage;



Human and health safety;



Psychological hardship;



Economic disruption;



Disruption of community services;



Damage to critical environmental resources; and



Toxic releases.

Annually, Florida Power and Light with its partners in preparedness, such as Martin County, complete
tables to and fully functional exercises to exercise existing plans for preparedness. Such exercises are
evaluated by the Florida Bureau of Radiation Control, Federal Nuclear Regulatory Commission, Federal
Emergency Management Agency and Florida Department of Emergency Management to ensure Martin
County’s compliance and ability to respond to such emergencies.
4.3.3.3 Risk Assessment
At the time of publication, no data were available to determine the potential loss associated with a
radiological accident in Martin County. A countywide exercise is conducted with the Utility, FEMA, the
State DEM, and risk and host counties annually for an incident at the St. Lucie Nuclear Power Plant.
There has not been any emergencies requiring response and activation for an incident at the plant to
date.

4.3.4 Power Failures
4.3.4.1 Hazard Identification
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 plan: (1) provides for early
identification of situations that could lead to electricity shortages; (2) coordinates actions among
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utilities, regulators, and state and local emergency agencies, (3) establishes a communication network
to assist consumers during an electricity shortage; and (4) issues appeals for voluntary conservation.
The Contingency Plan has four stages (Florida Department of Emergency Management, n.d.):
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 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.
4.3.4.2 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.
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4.3.4.3 Vulnerability Assessment
Power failures have the same potential impacts in all Martin County communities.
The vulnerabilities of all communities to power failures are considered moderate. The power grid
throughout Martin County is diversified, and there are no single choke points or distribution nodes
whose failure would disrupt power distribution to the entire community. The probability of future
occurrence of small-scale power outages in Martin County is high, due to the frequency of
thunderstorms and lightning as well as transportation system accidents. The probability of future
occurrence of large-scale power outages in Martin County is low.
Power failure can have the following potential impacts on a community:


Electric power outage;



Surface and air transportation distribution;



Potable water system loss or disruption;



Sewer system outage;



Telecommunications system outage;



Human and health safety;



Psychological hardship;



Economic disruption; and



Disruption of community services

Since the devastating hurricanes of 2004 - 2005, FPL has invested more than $1.4 billion to make the
system perform better in extreme wind and storms. When outages occur, these improvements help
restore power faster. Here are some of the major upgrades FPL is making:










Inspecting utility poles. We inspect more than 130,000 poles each year to make sure they meet
our standards for strength. When laid end to end, that is a line stretching from Miami to
Washington, DC.
Clearing vegetation from power lines. Tree limbs and palm fronds growing near power lines are
a common cause of power flickers and outages. FPL proactively clears vegetation from 15,000
miles of lines each year;
Strengthening key facilities. FPL improved service to critical local facilities, such as hospitals,
police and fire stations, and others. FPL has accelerated this initiative to help more communities
get back on their feet faster after major storms;
Inspecting power lines. Infrared cameras can find otherwise undetectable issues with power
lines and equipment. This infrared camera technology helps us locate many potential problems
and address them before they cause an outage; and
Maintaining our infrastructure. Every day FPL line workers proactively maintain and repair the
electrical network to provide reliable service to its customers. One of these methods includes
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working on energized power lines that carry as much as 500,000 volts of electricity – 4,000 times
the amount that is used in a typical home.
FPL has also invested in advanced technology to make the electric grid smarter. These upgrades prevent
many outages and get them back on faster. These technologies, including smart meters and automated
switches, are improving reliability by:




Identifying and diagnosing equipment issues early so we can service them proactively,
preventing many outages before they occur;
Automatically rerouting electricity around trouble spots, confining outages to smaller areas; and
Pinpointing the location of outages quickly (FPL, 2015).

4.3.4.4 Risk Assessment
At the time of publication, no model was available to determine the potential loss associated with
power failure in Martin County.

4.3.5 Hazardous Materials Accidents
4.3.5.1 Hazard Identification
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 1,631 hazardous materials incidents reported statewide in 2014 (SERC,
2015).
Emergencies involving hazardous materials can be expected to range from a minor accident with no offsite effects to a major accident that 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 (TCRPC, 1998).
A large volume of hazardous materials is transported to and through the County by railroad and
highway, air, water, and pipeline daily. Within Martin 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. U.S. Highway
1 is the main urban north-south route connecting the adjacent counties and serving the coastal area.
The Florida Turnpike, a north-south toll route, and Interstate 95 bisect the County, running parallel to
each other. Two railroads pass through Martin County, running north and south. The eastern railroad is
serviced by Florida East Coast Railway, and the western railroad by the CSX Corporation. In addition to
the County's Emergency Plan for Hazardous Materials, Local Emergency Planning Committee officials
have prepared a plan for use in responding to and recovering from a release of hazardous or toxic
materials. This plan addresses the range of potential emergency situations and the appropriate
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measures to be implemented to minimize exposure through inhalation, ingestion, or direct exposure
(TCRPC, 1998). Within the County there are numerous public and private facilities that store hazardous
materials and Extremely Hazardous Substances (EHS’s). The frequency of fixed facility hazardous
materials releases is 3-5 per year with the majority of these having been small-scale incidents. The
severity of impact of such an event depends on the proximity to population, chemical character, wind
direction, response capability and situational awareness. Under SARA Title III reporting there are fiftytwo sites storing EHS’s in the County. The number of facilities varies from year to year as new facilities
come on line and others permanently remove chemicals.
The Florida Gas Transmission Company owns and operates a line that transports natural gas through
Martin County. There are three offshoots to meter stations owned by vendors: to Indiantown; to
Tampa Electric/Peoples Gas at the I-95/Indiantown Road intersection; and to Florida Power and Light. A
fuel oil pipeline also runs through the County to the Florida Power and Light generating station in
Indiantown from the Port of Palm Beach.
Mishandling and improper disposal or storage of medical wastes and low-level radioactive products
from medical use are also a hazard to Martin County. For example, a few 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.
4.3.5.2 Vulnerability Assessment
Hazardous materials events 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;



Fire; and



Toxic releases.

A community's vulnerability to hazardous materials accidents depends on three factors:




The major transportation routes that pass through the community;
The hazardous material generators located in or near the community; and
The resources in terms of people and property are in an area of possible impact from a
hazardous materials release.

Overall, Martin 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. Areas of high vulnerability for these hazardous materials accidents are
the City of Stuart, Jensen Beach, Port Salerno, and Hobe Sound due to the transportation network (both
highway and rail) that passes through those areas and Indiantown due to both the transportation
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network and the agricultural economic base. The probability of future occurrence of hazardous
materials accidents in Martin County is medium, due to the number of major transportation routes in
the County. The frequency of fixed facility hazardous materials releases is 3-5 per year with the majority
of these having been small-scale incidents.
Because of its location relative to the St. Lucie nuclear power plant, all of Martin County has 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 Martin County is therefore considered low. Nuclear emergency in Martin
County has received massive emergency management attention at all levels of government. Emergency
management planning and regulation relative to nuclear power plant accidents exist at all levels:
Federal, State, local, and corporate.
4.3.5.3 Risk Assessment
At the time of publication, no model was available to determine the potential loss associated with
hazardous materials accidents in Martin County.

4.3.6 Transportation System Accidents
4.3.6.1 Hazard Identification
Florida has a large transportation network consisting of major highways, airports, marine ports, and
passenger railroads. The heavily populated areas of Martin County are particularly vulnerable to serious
accidents, which are capable of producing mass casualties. With the linear configuration of several
major highways in Martin 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. A recent 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. 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.
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, 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 nonpetroleum 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).
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Martin County has about 22 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 FDEP. 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. Oil spills may occur from various activities including pipeline ruptures; well blowouts;
leaking oil storage containers; and activities associated with offshore oil exploration, production, and
transportation. In 2010, an oil-drilling platform in the Gulf of Mexico had exploded. The Deepwater
Horizon explosion resulted in an estimated 4.9 million barrels of oil being discharged into the Gulf of
Mexico. Coastal communities had cleaned up 4.6 million pounds of oily material in 2013. Martin County
was not impacted by the oil spill. (Encyclopedia Britannica, 2014)
The probability of coastal oil spills in Martin County is currently in the medium to low range, with “Low”
frequency and a potential for “High” severity of impacts to beaches, wildlife, community populations
and tourism. Martin County has an extremely limited history of minor oil spills. Florida prohibits oil
drilling in its waters within 125 miles of its shoreline, yet Martin County remains vulnerable to coastal oil
spills resulting from in-shore activities as well as from the after effects of hurricanes on offshore tanker
transport ships. Regardless of cause, a large coastal oil spill could directly affect the value of the
properties involved and, in the case of a long-term incident, could damage the overall coastal
recreational and commercial activities of the area. Martin County Emergency Management and the
Engineering Department, including coastal engineering, actively participates with the U.S. Coast Guard in
the planning and maintenance of the Area Contingency Plan for Martin County in planning for an oil spill
impacting the County.
4.3.6.2 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;



Environment;



Wildlife and Habitat;



Fire; and



Toxic releases.

There are no major airports in Martin County, and its vulnerability to transportation system accidents is
limited to highway and rail accidents. Martin County now operates the 726-acre Airport. Although
there is no commercial service at the Airport, it is home to more than 200 private and business aircraft.
Individual community and population center vulnerabilities to this hazard are entirely dependent upon
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location. Stuart, Port Salerno, Hobe Sound, and Indiantown have high vulnerabilities to this hazard
because of the concentration of rail and highway systems that pass through them. Sewall's Point and
Jupiter Island have virtually no exposure to this type of hazard. The probability of future occurrence for
transportation system accidents in Martin County is high, due to the number of major transportation
routes in the County.
4.3.6.3 Risk Assessment
At the time of publication, data were not available to determine the potential loss in Martin County due
to transportation system accidents.

4.3.7 Wellfield Contaminations
4.3.7.1 Hazard Identification
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. 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. While most of these diseases were shortterm 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
4.3.7.2 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;
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Psychological hardship;



Economic disruption; and



Disruption of community services.

Wellfield contamination has not been a major problem for most of Martin County.
There is some potential exposure to this hazard in Jensen Beach, Hobe Sound, and Indiantown, but
overall, county vulnerability to this hazard is considered low. The probability of future occurrence also is
low. Therefore, this hazard is not fully profiled.
4.3.7.3 Risk Assessment
At the time of publication, no data were available to determine the potential loss associated with
wellfield contamination in Martin County.

4.3.8 Communications Failures
4.3.8.1 Hazard Identification
As society emerges from industrial production into the age of information, we are seeing new kinds of
technological accidents/disasters. Recently, a communications failure occurred that was the worst in 37
years of satellite service. Some major problems with the telecommunications satellite Galaxy IV
drastically affected 120 companies in the paging industry. 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.
4.3.8.2 Vulnerability Assessment
Communications 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 businessbased 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. Martin County's
vulnerability to communications systems failures is generally considered moderate. The City of Stuart
has a higher vulnerability to this hazard because it is the center of government and business within the
County and the Town of Ocean Breeze has a very low vulnerability due to its location and small
population size. Martin County's vulnerability to this hazard is no greater or less than most other Florida
coastal counties. The probability of future occurrence of communications failure in Martin County is
low. Martin County and all jurisdictions within the County maintain a robust system of redundancy in
the communications structure. Martin County has two redundant data centers, one at the County
Administrative Center and one at the Public Safety Complex/Emergency Operations Center. These data
centers back each other up and can run all critical applications independently should one be
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unavailable. We also have a third data center at the former Emergency Operations Center, now called
the Disaster Recovery Center, that houses backup storage for the other two data centers as well as a
backup public safety dispatch center. All through data centers are connected to a redundant 10G fiber
optic cable ring. In 2010, Martin County built a 140 mile underground fiber optic network that connects
132 sites around the County supporting network connections to the County, the City of Stuart, Towns of
Jupiter Island and Sewall’s Point, Martin School District and Martin Health Systems. Nearly every site on
the network has redundant connections to two data centers from alternate directions, so in the event of
fiber network failure, all sites should remain connected and operational.
4.3.8.3 Risk Assessment
At the time of publication, no data were available to determine the potential loss in Martin County due
to communications failure.

4.4

SOCIETAL HAZARDS

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

4.4.1 Terrorism and Sabotage
4.4.1.1 Terrorism
Terrorist attacks both foreign and domestic may pose a threat to our community at any time. These
attacks may take the form of chemical releases, accidents, mass shootings, or improvised explosives. In
2001, several letters containing anthrax were delivered to various locations in the United States. One of
them was sent to a tabloid media center in Boca Raton, Florida. The attack resulted in one person dying
from the exposure and a second employee being hospitalized. Five other employees from the building
were exposed without effect. The building was closed and required Federal Assistance to
decontaminate the facility. The public hysteria from the event impacted emergency services all across
the United States (CDC, 2005). There was grave concern that the biological agent could have been
released to the public at other venues as well. The public 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.
Acts of terrorism also are capable of creating disasters, which threaten the safety of a large number of
citizens.
4.4.1.2 Historical Events
On September 11, 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 to date. The City estimates that 125,300 jobs were lost because of the attack (National
Conference of State Legislatures, 2003).
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4.4.1.3 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".
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:


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.
4.4.1.4 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;
184



Human health and safety;



Psychological hardship;



Economic disruption;



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 Martin County are extremely limited, and the County's
vulnerability to this hazard is very low. The City of Stuart has a slightly higher vulnerability to terrorism
as the center of government, but this vulnerability is still considered low. Sewall's Point and Jupiter
Island 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. Martin
County would be vulnerable to terrorist acts targeting (a) the nuclear power facility; (b) food production
facilities; (c) water and wastewater treatment facilities; (d) public/crowded events; and (e) residents
with considerable wealth. Although terrorism has come to the forefront recently, in Martin County, the
probability of future occurrence is low.
4.4.1.5 Risk Assessment
At the time of publication, no data were available to determine the potential loss in Martin County due
to terrorism.

4.4.2 Civil Disturbances
4.4.2.1 Hazard Identification
As in any other area, Martin 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.
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. Police services are responsible for the restoration of law and order in any area of
the County.
4.4.2.2 Vulnerability Assessment
Civil disturbance can have the following potential impacts within a community:


Surface and air transportation disruption;



Human health and safety;



Psychological hardship;
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Economic disruption;



Disruption of community services;



Damage to identified historical resources; and



Fire.

The probability of future occurrence of civil disturbances in Martin County is considered very low. The
City of Stuart has a moderate vulnerability in this area, and the Indiantown area has a low vulnerability.
In general, civil disturbance is not a significant hazard faced by Martin County.
4.4.2.3 Risk Assessment
At the time of publication, no data were available to determine the potential loss in Martin County due
to civil disturbance.

4.4.3 Immigration Crises
4.4.3.1 Hazard Identification
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 a disruption of 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. 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 Martin County is the frequent scene of the arrival of undocumented aliens. 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, Martin County must be
capable of providing mass refugee care to include shelter, food, water, transportation, medical, police
protection, and other social services. Martin County is growing slowly but steadily in population.
However, a sudden mass exodus or migration to the area could strain or overwhelm local resources and
infrastructure. There is a “Low” probability for experiencing such an event in Martin County. During a
mass migration, community populations can increase significantly when large numbers of families are
displaced from other communities fleeing disaster impacts. Temporary mass migration into the County
may require shelter services in a host capacity. Additional reliance on community members, hotels,
churches and state and federal programs may be necessary to house dislocated families.
4.4.3.2 Vulnerability Assessment
Immigration crises can have the following potential impacts within a community:


Human health and safety;
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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 Martin County. Overall, the County vulnerability to this hazard is very
low. Due to demographic features, the City of Stuart has a slightly higher, but still low vulnerability to
illegal immigration impacts, and the Hobe Sound and Indiantown areas have moderate vulnerabilities in
this regard. The probability of future occurrence also is considered to be low.
4.4.3.3 Risk Assessment
At the time of publication, no data were available to determine the potential loss in Martin County due
to civil disturbances.

4.5

SUMMARY

Population in Martin County is concentrated in close proximity to water, contributing to the heightened
potential for property and content damage, loss of life, community and emergency service disruption,
and economic losses due to flooding. While flooding is the most probable and frequent hazard in Martin
County, wind damage associated with tornadoes and severe thunderstorms can be significant hazards
due to construction materials and methods. Because agriculture plays a large role in the Martin County
economy, agricultural pest and disease, drought, and temperature extremes are important hazards to
mitigate.
Martin County is a large and diversified County, and while all County residents are exposed to some
degree to the hazards, geographic location as well as other factors greatly affects individual
vulnerabilities to specific hazards. 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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MITIGATION OPTIONS
This section of the Martin County LMS outlines a menu of mitigation options available to reduce the
risks posed by natural disasters.

5.1

MITIGATION DEFINITION AND INTRODUCTION

Mitigation activities are those activities that aim to reduce the risks from natural and man-made hazards
in a community. Mitigation is not a "one size fits all" process. A successful risk reduction activity in one
community may not work in another. Several factors play a role in the decision on which mitigation
activities to pursue including - frequency and severity of the hazard, the community's ability to address
the problem, ease of implementation, costs and benefits, availability of funding, and a local champion to
spearhead the activity, among others. There are several different types of mitigation activities that a
community can undertake to reduce the risk posed by natural and man-made hazards. FEMA has
identified six broad categories of mitigation actions including prevention, property protection, public
education and awareness, natural resource protection, emergency services, and structural projects.

5.2

MITIGATION CATEGORIES

The following definitions were included in the FEMA How-to Guide #3:
Local Plans and Regulations - Government administrative or regulatory actions or processes that
influence the way land and buildings are developed and built. These actions also include public activities
to reduce hazard losses.
Structure and Infrastructure Projects - Actions that involve the modification of existing structures and
infrastructure to protect them from a hazard, or removal from the hazard area. This could apply to
public or private structures as well as critical facilities and infrastructure. This type of action also
involves projects to construct manmade structures to reduce the impact of hazards.
Education and Awareness Programs- These are actions to inform and educate citizens, elected officials,
and property owners about the hazards and potential ways to mitigate them. These actions may also
include participation in national programs, such as StormReady or Firewise Communities. Although this
type of mitigation reduces risk less directly than structural projects or regulation, it is an important
foundation. A greater understanding and awareness of hazards and risk among local officials,
stakeholders, and the public is more likely to lead to direct actions.
Natural Systems Protection - Actions that, in addition to minimizing damage and losses, also preserve or
restore the functions of natural systems.

5.3

MITIGATION OPTIONS BY CATEGORY

The following mitigation options are categorized using the categories identified above. While these lists
are not comprehensive, they serve to provide examples of what can be done to reduce risk.
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Table 5.1 – Mitigation Options by Category and Hazard

coastal zone management regulation
density controls
design review standards
easements
environmental review standards

Prevention

floodplain development regulations
floodplain zoning

X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X

relocation out of hazard areas

X
X
X
X
X

structural retrofits

Erosion

X

Wildland Fire

X

hillside development regulation

X
X
X
X
X
X

X
X
X
X

X
X
X

X
X
X
X
X
X
X

X
X

X
X

X
X
X

X
X
X

X

X
X
X
X
X

X

X

X
X

X
X
X

X
X
X

X

X

X

X

hazard information center

X

X

X

X

X

X

public educational and outreach programs

X

X

X

X

X

X

real estate disclosure

X

X

X

X

X

X

performance standards
shoreline setback regulation
special use permits
stormwater management regulations
subdivision and development regulations
transfer of development rights
acquisition of hazard-prone structures

Property
Protection

X
X
X
X
X
X
X
X

forest fire fuel reduction
open space preservation

Public
Education and
Awareness

X
X
X
X
X
X
X
X

Severe Thunderstorms

building codes

Tornadoes

Mitigation Alternatives

Hurricanes/Tropical Storms

Category

Flooding

Natural Hazard

construction of barriers around structures
elevation of structures
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X

X

X
X

X
X

Table 5.1 (cont.) – Mitigation Options by Category and Hazard

forest and vegetation management
sediment and erosion control regulations
stream corridor restoration
stream dumping regulations
urban forestry and landscape management

Emergency
Services

X

X
X
X

X
X
X

X

X

X

X

X
X
X
X
X
X
X

Erosion

X

X
X
X
X
X

X
X
X
X
X

X
X
X
X
X

X
X
X
X
X

X
X
X
X
X

X
X

X
X

X
X

X

channel maintenance

X
X

X
X

dams/reservoirs

X

X

X

X

levees and floodwalls

X

X

X

X

X

safe rooms/shelters

X

X

X

seawalls/bulkheads

X

X

X

critical family protection
emergency response services
hazard threat recognition
health and safety maintenance
post-disaster mitigation

Structural Projects

X

X

X
X
X
X
X

wetlands development regulations

5.4

X
X
X
X
X

Wildland Fire

Natural Resource
Protection

dune and beach restoration

X
X

Severe Thunderstorms

X

best management practices

Tornadoes

Mitigation Alternatives

Hurricanes/Tropical Storms

Category

Flooding

Natural Hazard

X

MITIGATION OPTIONS BY HAZARD

A variety of mitigation options may be found in the FEMA's Mitigation Ideas: A Resource for Reducing
Risk to Natural Hazards (FEMA, 2013). The document serves, as a starting point, for gathering ideas and
should not be used as the only source for identifying actions. Communities should seek innovative and
different ideas for reducing risk that meet their unique needs.
The purpose is to provide a resource that communities can use to identify and evaluate a range of
potential mitigation actions for reducing risk to natural hazards and disasters. The focus is mitigation,
which is action taken to reduce or eliminate long-term risk to hazards. Mitigation is different from
preparedness, which is action taken to improve emergency response or operational preparedness.
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Ideas for mitigation actions are presented for the following natural hazards:
 Drought
 Sea level rise
 Earthquake
 Severe wind
 Erosion
 Severe winter weather
 Extreme temperatures
 Storm surge
 Flood
 Subsidence
 Hail
 Tornado
 Landslide
 Tsunami
 Lightning
 Wildfire
Actions that may mitigate multiple hazards are presented in the last section, entitled “Multiple
Hazards.” The suggested mitigation actions are summarized into four types: (1) Local Planning and
Regulations, (2) Structure and Infrastructure Projects, (3) Natural Systems Protection, and (4) Education
and Awareness Programs. Examples of activities that can be used to accomplish each mitigation goal
are identified, as well as the relevant FEMA publications or resources, if applicable.

5.5

MITIGATION OPTIONS ADDRESSING SPECIAL ISSUES

This section identifies several risk reduction strategies for three special issues of relevance in Martin
County - Repetitive Flood Loss Properties, Barrier Islands, and the CRS.

5.5.1 Repetitive Flood Loss Properties
FEMA has placed special emphasis on addressing repetitive flood loss properties through the mitigation
planning process; therefore, it is important to identify strategies to lower the number of repetitive loss
properties within the County. The following are examples of actions that can be taken to lower or
eliminate both the number of repetitive loss claims and properties in the County.

















acquisition;
building codes;
detention basins;
drainage culverts;
drainage system maintenance;
dune protection and shoreline setbacks;
elevation;
firebreaks;
floating zones;
floodplain management plans;
flood proofing;
moratoria;
real estate disclosure requirements;
relocation;
sewage lift stations; and
stormwater drainage maintenance.
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5.5.2 Barrier Islands
Geologic and meteorological processes associated with barrier islands create a number of potential
hazards. The following actions are examples of mitigation activities that can be implemented to protect
the people, buildings, and infrastructure on barrier islands before and during natural hazard events.


acquisition;



beach management plans;



beach nourishment;



carrying capacity;



dredging;



dune protection and shoreline setbacks;



floating zones;



groins;



jetties;



offshore breakwaters;



revetments;



roadway realignment;



sand dunes;



sand scraping;



seawalls and bulkheads; and



coastal sediment trapping and vegetation.

5.5.3 CRS Projects
Participation in the CRS program can help to lower flood insurance premiums for residents within Martin
County. The more flood mitigation actions that are initiated, the lower the premiums will be. The
following subsection outlines example mitigation activities that qualify for potential premium-reducing
CRS points.











310 Elevation Certificates - elevation;
320 Map Information Service;
330 Outreach Projects - audits of small business, community awareness programs, education
and training, home inspection programs, and notification of location of hazards;
340 Hazard Disclosure - real estate disclosure requirements;
350 Flood Protection Information;
360 Flood Protection Assistance;
400SH Special Hazard Areas - beach management plans, dune protection and shoreline setbacks,
sand dunes, sediment trapping vegetation, and wetland preservation and riparian habitat
protection;
410 Additional Flood Data - hazard identification, mapping hazards, risk assessment, and
vulnerability assessment;
420 Open Space Preservation - acquisition and comprehensive plans;
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5.6

430 Higher Regulatory Standards - building codes, government expenditure limitation in high
hazard areas, moratoria, sewage lift station, and sewer manholes;
430 LD Land Development Criteria;
430 LZ Low Density Zoning - development density;
450 Stormwater Management - grassy swales, impervious surface limits, on site sediment
retention, performance or impact zoning, retention ponds, stormwater management, and
vegetation;
502 Repetitive Loss Requirement;
510 Floodplain Management Planning - floodplain management plans, hazard mitigation and
post-disaster reconstruction, porous pavement, and stormwater basins;
520 Acquisition and Relocation - acquisition, capital facilities plans, commercial parks, critical
facilities, emergency shelters, parks, public housing, public records, relocation, safe site, and
school facilities;
530 Flood Protection- dikes, levees, floodwalls and berms, elevation, flood proofing, public
housing, public records, public school buildings, retrofit of fire stations and police stations, and
sewage treatment plan retrofit;
540 Drainage System Maintenance - drainage culverts, drainage system, maintenance, retention
ponds, and stormwater drain maintenance;
610 Flood Warning Program - capability analysis and disaster warning;
620 Levee Safety - dikes, levees, floodwalls, and berms; and
630 Dam Safety - dams and reservoirs.

MITIGATION IN DEPTH

As the Community Profile (Section 2.0) indicated, the Treasure Coast region has and will continue to
experience increased population growth. Population growth has a major impact on how and where
development takes place in the County. As new development moves outward from the urbanized core
and corridors, the potential for natural hazards to impact life and property increases. Because growth
issues are so prevalent in the County, select development related mitigation activities have been
identified and are described below. These activities are provided as examples only, and they are not
reflective of the broad spectrum of mitigation options available. The mitigation activities and the
accompanying information were developed from North Carolina Division of Emergency Management in
the Tools and Techniques document (North Carolina Division of Emergency Management, 2002).

5.6.1 Floating Zoning
5.6.1.1 Definition
Floating zones are written into the zoning code but "float" above the map until triggered by a set of
conditions. Unlike overlay zones, floating zones replace the existing code for the places in which they
are implemented. Once certain conditions (usually development-related) are met, the ordinance
becomes affixed to a particular site. Floating zones are typically used when a community knows that it
wants to apply a set of regulations to certain uses (such as a shopping center), but is waiting for events
to decide the location for those uses.
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5.6.1.2 Implementation
One of the best uses of floating zones is to reduce the density in areas that have been hit by a natural
disaster. For example, areas where structures have suffered, on average, a certain degree of damage
could anchor a floating zone that reduces the allowable density in that area. The damage zones where
these regulations would be applied could be identified during the recovery phase.
5.6.1.3 Critique
Since one or several lots are subject to different regulations than their neighbors, floating zones are
often attacked as being a form of spot zoning. While the location of floating zones can be subject to
special interests and politics, they are usually based on facts, as opposed to speculated future needs.

5.6.2 Impact Fees/System Development Charges
5.6.2.1 Definition
Impact fees require new developments to share in the financial burden that their arrival imposes on a
town. These assessments are typically one-time, up-front charges (although some jurisdictions allow
payments over time) against new development to pay for off-site improvements. The fees also can be
set up to allow new development to buy into existing services with excess capacity. Impact fees are
typically based on ratios that show what services the average new resident will require.
5.6.2.2 Implementation
Every impact fee must meet a three part legal test. First, the need for improvements funded by the fee
must be created by the new development. Second, the amount charged the new development must be
proportionate to the cost of its use. Third, all revenues must be spent in proximity to the new
development and within a reasonable period of time. If any of these are not met, the community may
face legal action. Communities should have a comprehensive plan and capital improvements program in
place to defend their use of impact fees or exactions.
Impact fees can be linked to environmental impact analyses in order to charge proportionate fees for
projects that will have broader or lesser impacts. While there are several methods for analyzing impacts
(checklists or spreadsheet models, for example), most look only at individual project impacts. An
alternative is a cumulative impact assessment, which looks at the total effect of all development in a
particular environment. This approach might allow planners to estimate the combined effects of several
potential developments on reducing the flood storage capacity of a single watershed. The fee in this
case would go toward mitigating increased flood heights, perhaps by creating flood storage elsewhere in
the floodplain.
5.6.2.3 Critique
Impact fees can be applied to a wider variety of services than either exactions or special assessment
districts. Unlike land dedications, these can be payments that cover the full costs of needed
improvements. They are typically used in place of negotiated exactions because they take less time and
are more predictable and equitable. Impact fees do not help with maintenance costs.
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5.6.3 Porous Pavement
5.6.3.1 Definition
Substitute porous or open-grid pavement for impervious pavement to limit the amount of stormwater
runoff that contributes to localized flooding.
5.6.3.2 Implementation
Pavement will ideally be pervious enough to absorb rainfall but with pores small enough not to clog with
debris or cause problems for pedestrian traffic. Some brands of asphalt or concrete that lack the finer
sediment of conventional cement hold promise. Several websites containing photographs and/or useful
information regarding porous and open-grid pavement include:



http://www.gcpa.org/pervious_concrete_pavement.htm; and
http://www.greenbuilder.com/sourcebook/PerviousMaterials.html.

5.6.3.3 Critique
Reservations apply to the use of open-grid, or open-cell, pavement: it is treacherous for those with
mobility challenges (and those in high heels) and in addition, is expensive to install. However, open-grid
pavement is appropriate for limited-use access routes or overflow parking lots.

5.6.4 Transfer of Development Rights (TOR)
5.6.4.1 Definition
Like Purchase of Development Rights (PDR), TDR programs treat development as a commodity separate
from the land itself. The local government first awards each property owner in a sending area a set of
development rights based on the value or acreage of land. Sending areas contain land the local
authority seeks to protect. The government then establishes a receiving area for these rights that is a
preferred site for development. Landowners in the sending area are typically prohibited from
developing their land; however, they can sell their rights to developers in the receiving areas.
Developers who acquire these development rights can build to higher densities than would otherwise be
permissible.
5.6.4.2 Implementation
TDR could be used for mitigation purposes by designating high hazard areas as sending zones. The
development rights for parcels within this zone would be targeted at a receiving zone located outside
the hazard area. The zone would need to have sufficient room to accommodate the sending rights. In
jurisdictions with limited available space, the program could be aimed at redevelopment rather than
new development. Alternatively, the community could completely downzone itself. Both options could
help create a market for development rights.
One way to ensure that people participate in the program is to make it mandatory; although, the legality
of mandatory TDR programs is currently under challenge. In a mandatory program, the marketability of
the rights would have to be guaranteed. One way to do so would be to create a municipal land bank
that would purchase the rights and resell them when demand was sufficient to generate value. Suitable
receiving areas outside the hazard area must be available for TDR to be successful. TDR can be used to
achieve a variety of associated community goals, including promoting compact development with less
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impervious surfaces and preserving agricultural, rural, or open spaces. Since TDR can be applied to
areas of a community, rather than individual parcels, it can be more thoroughly effective than
acquisition or cluster development techniques.
5.6.4.3 Critique
TDR is a complex system, which makes it difficult for planning staffs to implement and for landowners to
understand and accept. It is frequently unpopular with residents in the receiving zone, who are subject
to development that exceeds the apparent zoning limits. Perhaps most importantly, a region must have
a significant amount of development pressure to make the rights marketable.
5.6.4.4 Example
Collier County, Florida, began a TDR program in the 1980's to protect 40,000 acres of coastal barrier
islands, mangroves, salt marshes, and beaches. These areas were designated as sending zones. The
receiving zones were already set for multi-family housing, but could be built to a higher density using
the development rights. Parcels for which the development rights have been sold must be protected by
a restrictive covenant or by donation to the County or a conservation organization. A moratorium was
placed on the program when the transfer resulted in density concentrating in only one receiving site and
overwhelming it.
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IMPLEMENTATION PROGRAM
6.1

INTRODUCTION

Plan implementation is a vitally important aspect of the overall program. Without an implementation
program, either the Plan "gathers dust on the shelf" or lags along implementing projects incrementally,
based more on agencies or individuals' interest than on a prioritized need basis. Discussed below are
issues related to the organizational arrangement and administrative responsibility, the role of the
Steering Committee, plan monitoring, plan funding, and plan update process.

6.2

INSTITUTIONAL ARRANGEMENT

The creation of a disaster-resistant community is achieved once the concept becomes part of the
mindset and fabric of the private and public sectors of a community. Effective implementation requires
the strong support of the locally elected body. In addition, it requires an advocate, someone or a group
who believes the issue to be essential to the long-term sustainability of the community. This individual
or group of individuals continually is reassessing the vulnerabilities of the community, and identifying
potential strategies and partners to address the vulnerabilities and means to affecting change whether it
is a brick and mortar project or implementing a new programmatic initiative or modification to existing
codes or plans.
This section describes the comprehensive organizational arrangement required to effectively implement
the countywide LMS program. It also describes the administrative framework that defines the roles and
responsibilities of those at the staff level that carry out activities on a daily basis that lead to the
implementation of the LMS.

6.2.1 Organizational Structure
The LMS organizational structure consists of several levels (see Figure 6.1, LMS organizational structure).
Heading the effort is the LMS Steering Committee. This group must have broad representation to be
effective. It should embrace all stakeholder groups in the County from both the public and private
sectors. Therefore, when the Martin County Steering Committee was created, representative
participants were chosen so that all affected groups would have representation in the planning process
and in the ongoing implementation of the LMS. The Steering Committee interacts directly with the
County Commission, other respective Boards and Councils and the public. The Martin County EMA
Director provides direct staff support to the Steering Committee and its Chairperson. In addition, the
EMA Director is the liaison to the Florida Division of Emergency Management within the FDEM, and the
FEMA, Department of Homeland Security.

6.2.2 Administrative - Lead Responsibility
As described in Section 6.2.1, the individual having lead responsibility for overseeing the
implementation of the LMS program is the EMA Director. It is important that the Director interact with
the County Administrator on a frequent basis, reporting on the progress of the implementation
program, obstacles or problems that have delayed the implementation program, and ideas or
alternative options to overcome the obstacles and/or problems being encountered.
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Responsibilities of the EMA Director will be:


To be the hazard mitigation advocate at staff level;



To keep current with all changes in LMS/DMA 2000 programs;



To interact frequently with the Florida Division of Emergency Management;



Serve as the County Liaison;



To work closely with the LMS Chairperson;



To organize meetings of the Steering Committee;



To coordinate with and contact all members of the Steering Committee on a regular basis;



To maintain avenues of communication with the general public;



To set up and maintain files documenting progress of LMS program;



To update the PPL as needed; and



To coordinate 5-year LMS update.
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FDEM = Florida Department of Emergency Management
FEMA = Federal Emergency Management Agency
IRSC = Indian River State College
TCRPC = Treasure Coast Regional Planning Council
SFWMD = South Florida Water Management District
Figure 6.1 - Local Mitigation Strategy (LMS) organizational structure
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6.2.3 Administrative - Support Responsibility
Successfully implementing the LMS is not the sole responsibility of the EMA; it is the responsibility of all
participating organizations. Participating organizations from both the public and private sectors can
fulfill administrative responsibility in a number of ways including:


Promote and educate others about the significance of local hazard mitigation;



Interact and coordinate frequently with the LMS Coordinator;



Manage mitigation projects or activities;



Provide assistance to other organizations so they can implement their mitigation projects or
activities;



Disseminate hazard mitigation-related information to constituents;



Document the progress of one's organization's hazard mitigation activities; and



Make available to LMS Coordinator new data and information relevant to the LMS process.

An example of providing support to other organizations could involve assisting in an all-hazard public
awareness/education program. Other participating public organizations and even homeowner
associations should serve in a support role to publicize and disseminate the program information
generated to improve public awareness and program education.

6.3

IMPLEMENTATION STRATEGY

The implementation strategy is based on information gathered from the Steering Committee as well as
key community stakeholders and citizens. The hazards and community issues identified as well as the
community's institutional analysis are used to determine the best means to implement mitigation
strategies in Martin County. The implementation strategy includes the goals and objectives identified by
the Steering Committee as well as a list of prioritized mitigation activities.

6.3.1 Goals and Objectives
In formulating the goals and objectives, appropriate plans, policy statements, laws, codes, and
ordinances from each participating local government have been reviewed. With multiple local
governmental entities involved in defining a community-wide vision, this becomes a complex process.
To help clarify the process, a facilitated discussion with the Steering Committee was conducted, and a
comprehensive list of the areas where disasters affect the community was developed. The list included
the following:


Loss of life;



Loss of property;



Community sustainability;



Health/medical needs;



Temporary sheltering;



Food and water;



Communication;



Housing;
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Historical structures;



Adverse impacts to natural resources (e.g., beaches, water quality);



Economic disruption;



Fiscal impact;



Recurring damage;



Damage to repair to public infrastructure (e.g., roads, water systems, sewer systems,
stormwater systems, electrical power);



Debris removal;



Redevelopment/reconstruction;



Development practices;



Environmental damage;



Intergovernmental coordination; and



Mental health counseling.

Along with these general hazard impacts, specific issues related to preparing for, mitigating against,
responding to, and recovering from disasters were identified by the Steering Committee. The issues
identified are summarized below.
Flooding


Localized flooding coming from the western portion of the County in addition to coastal surge
will create flooding that greatly exceeds what has been modeled for coastal surge alone. Need
for model/study to determine expected impacts from freshwater flooding;



Large number of smaller contiguous events stacked on top of each other can aggravate local
flooding;



Maintain coordination with Army Corps of Engineers on St. Lucie Canal and Lake Okeechobee
water levels;



Flood events impact fisheries and tourism industries;



Development along State Road 76 will increase the number of homes experiencing flooding;



Elevating homes alone will not solve the problem; must elevate all features, roads, fire hydrants,
etc;



Need to accurate model the predicted impact of increased impervious land in County due to
development;



South Fork Estates: homes have 3 to 4 feet of fill, and the streets have had 2 to 3 feet of water;



Need to better coordinate the impact of drainage between neighboring subdivision;



Need to better maintain canals;



Approval to clear canals near Manatee Pocket is difficult because of environmental impacts;



Need to determine what an acceptable impact is (e.g., Flooded homes? Flooded roads?);



Residents need to be made aware of the potential for flooding;



Sedimentation is an issue because many businesses in Martin County are water dependent;
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New development on North Beach and Bridge Road in Hobe Sound/Jupiter Island will create
excess standing water on the roads. Need for flood structures and other site improvements to
remove standing water; and



The City of Stuart is not currently a participant in the CRS.

Hurricanes/Tropical Storms


Strengthening building at Jupiter Island Public Works to ensure that the building can stand up to
a Category 2 or greater hurricane;



Jupiter Island is in need of property acquisition near Bridge Road for the debris staging of
material for grinding and disposal purposes; and



Assess Martin County facilities for strength and identify hardening needs.

Wildland Fire


Wildland fire mitigation needed on Lots 5 or 6 on Suzanne Drive, owned by the Town of Jupiter
Island Public Works.

Erosion


Seawalls should be constructed where they do not exist to protect the built environment on
oceanfront and river portions of Jupiter Island; and



Continued beach re-nourishment to the Town of Jupiter Island.



Continued beach re-nourishment to Hutchinson Island, particularly in area of Bathtub Beach and Sailfish
Point.

Emergency Shelters


Many churches serve as kitchens to serve meals following disasters. These facilities need wind
protection;



Impact of evacuees from other counties;



Education on when to evacuate to a shelter and when to stay at home;



Pet friendly shelters needed; and



Some shelters are in need of generator hook-ups and generators.

Technological Hazards


A train derailment in downtown Stuart would impact the City government building and
functions;



Train derailments cause traffic impediments because main east-west corridors become blocked;
and



These concerns, along with information generated from the inventory of local planning
documents and ordinances, resulted in the following goals and objectives for all hazard
mitigation planning in Martin County.

The Martin County LMS Steering Committee identified the following goals and objectives. The goals and
objectives were selected because of their ability to address community issues that were identified
earlier in the mitigation planning process. Goals as defined by FEMA are general guidelines that explain
what you want to achieve. They are usually broad policy statements and are long-term in nature.
202

Objectives as defined by FEMA are strategies or implementation steps to attain the identified goals.
Unlike goals, objectives are specific and measurable. The goals and objectives define the broad
direction of the mitigation strategy and provide the focus for developing and adopting mitigation
projects and activities.
Goal 1. Reduce the loss of life and property
Objective 1.1 Reduce flooding and/or wind damage.
Objective 1.2 Eliminate or retrofit repetitive loss properties.
Objective 1.3 Retrofit and/or construct new critical facilities.
Objective 1.4 Protect and restore areas susceptible to erosion.
Objective 1.5 Improve local roadways to ensure safe, efficient, evacuation.
Objective 1.6 Reduce the potential threat of fires, wildland and structural.
Objective 1.7 Increase public awareness of hazards and their impacts.
Objective 1.8 Evaluate codes, policies, ordinances, and regulations dealing with natural hazards.
Objective 1.9 Reduce exposure to potential environmental hazards
Goal 2. Achieve safe and fiscally sound, sustainable communities.
Objective 2.1 Integrate hazard reduction into local planning and development processes.
Objective 2.2 Enhance environmental quality and/or function of natural resource.
Objective 2.3 Prepare informational materials explaining the positive relationship between
sustainable communities and disaster-resistant communities.
Objective 2.4 Create and maintain current an all-hazards database.
Objective 2.5 Promote the implementation of cost-effective mitigation projects.
Objective 2.6 Enhance geographic information system (GIS) capabilities for use in hazard
analysis.
Goal 3. Facilitate orderly recovery during post-disaster redevelopment.
Objective 3.1 Create disaster-resistant businesses.
Objective 3.2 Ensure the economic viability of the local business community following a disaster
event.
Goal 4. Optimize the effective use of all available resources.
Objective 4.1 Establish public/private partnerships.
Objective 4.2 Establish procedures that strengthen intergovernmental coordination and
cooperation.

6.4

INTEGRATION INTO LOCAL PLANS

Hazards are pervasive throughout our local communities. While it is understood that the issue of hazard
mitigation is a central focus of the unified LMS, there are other planning mechanisms where this
important issue should be addressed. Issues of land use, infrastructure, and environment have been
addressed in local comprehensive plans; however, few plans properly address the impact disasters may
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have on existing and future development. Disasters have enormous physical and social impacts on the
community. Other types of planning mechanisms where hazards should be addressed include county
and city CEMPs, Continuity of Operations Plans, flood mitigation plans, State Housing Initiative
Partnership Program (SHIP), and Local Development Review (LDR). Disaster planning is relevant to
historic resources, waterfront development, community redevelopment, and low income
neighborhoods where substandard housing is typically found has resulted due to use of poor
construction methods and materials, and/or lack of adequate maintenance by the homeowner.
From a regulatory standpoint, the local government comprehensive plans administered under the
provisions of Section 163.3161, Florida Statutes, are the cornerstone of growth management in Florida.
Being supported by force of law, local comprehensive plans are extremely important vehicles to
implement hazard mitigation. Local governments under Section 163.3161, Florida Statutes, are required
to update their capital improvement lists annually. The projects included on the LMS PPL also should be
incorporated into the local comprehensive plan CIEs. This should be accomplished annually in keeping
with the annual update of the jurisdiction's CIE list of projects.
The LMS Steering Committee will meet quarterly. It is anticipated that one of the quarterly meetings
will focus on integrating hazard mitigation into comprehensive plans. At that meeting, ideas will be
shared about how successes were achieved and obstacles overcome.

6.4.1 The Integration Process
The following process will be followed to ensure widespread integration of hazard mitigation into local
planning mechanisms in Martin County.
A letter from the LMS Chair, along with a letter of support from the chair of the elected body,
will be transmitted to local planning directors, inviting each to attend an LMS Steering
Committee meeting to discuss ways in which hazard mitigation can be best integrated into
planning matters.
Meeting of the LMS Steering Committee is held. This phase could be said to be the
institutionalization of hazard mitigation into the local planning and development.
Each director will be asked to work with their planning staff to develop a strategy to integrate
hazard mitigation into their planning programs and to evaluate whether their regulations
address hazard mitigation, and if found to be lacking, identify several possible alternatives.
At the next meeting of the LMS, each director will report their situation to the LMS Steering
Committee.
Identified changes will be made through the plan amendment process. Refer to Section
163.3187, Florida Statutes, and Chapter 9J-11; F.A.C. Local governments can seek plan
amendments twice each year. This is the preferred approach because the formal, legally
mandated Evaluation and Appraisal Report process in which local comprehensive plans undergo
extensive review and scrutiny and modification occurs every seven years.
A similar process as described in Points 1-5 (above) will be taken by the LMS Steering Committee to
study the feasibility and implementation mechanics relative to other planning processes active in the
County such as the Metropolitan Planning Organization, important in addressing transportation matters,
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and SHIP, which is active with low-income housing issues. Historical resources also will be evaluated,
since there are a number of historical structures in risk areas in the County.

6.5

PLAN MONITORING

Once the participants adopt the LMS, monitoring the progress of plan implementation is extremely
important. It is through the monitoring process that the Steering Committee can determine whether
implementation is occurring as originally envisioned. Determining whether the implementation
timeframes are being met is critical. The monitoring process may be more important in identifying why
actions/initiatives are not occurring. The identification of obstacles to implementation also is important,
for example, funding cutbacks, unsuccessful grant applications, and staff changes (e.g., key individual
resigns or reassigned to new job, unexpected design problems, unexpected complexity in securing
permits, lose commitment of partner agencies/organizations). Having an understanding of the timing
and flow of projects as well as the availability of funding sources and community support also is key to
successfully implementing the identified strategies. Certain events or circumstances can alter the
traditional means of operation and implementation. For instance, the events of September 11th
significantly impacted the way that emergency management functions on the Federal, State, and local
levels.

6.5.1 Process
Step 1
Each quarter, the designated point-of-contact for each individual mitigation project or initiative
identified on the PPL will report progress to the EMA Director. For the first and third quarters, the
point-of-contact will complete an Individual Project Progress Report (Appendix C) for each project and
submit it to the EMA Director. For the second and fourth quarters, an informal progress check-in will
take place between the point-of-contact and the EMA Director. The point-of-contacts also will be
responsible for submitting any supporting documentation such as newspaper articles or other relevant
media.
Step 2
Based on the submitted progress report forms and progress check-ins, the EMA Director will complete
quarterly progress reports for the overall LMS program and submit them to the elected boards of the
County and municipalities.
Step 3
At the end of each year, the EMA Director will prepare an LMS Annual Report (Appendix C). The Annual
Report will be submitted to the elected boards of the County and municipalities.
Step 4
Besides reporting to local governments, the EMA staff and/or Chair of the LMS Steering Committee will
be available to make similar presentations to private sector organizations, non-profit organizations (e.g.,
Council on Aging, Chambers of Commerce) and community organizations (e.g., Kiwanis, Rotary, Lions).
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6.6

UPDATING THE PLAN

There are two updating processes connected to the LMS. One describes how the PPL is updated
annually. A detailed description of the PPL updating procedure is provided below. The second updating
process, involves the 5-year update of the entire LMS.
At the heart of the LMS is the PPL (see Table 6.1). The PPL is a rank order of priority projects that if
implemented will result in a more disaster-resistant community. Because projects are completed, new
needs surface, new funding opportunities arise, and dramatic events occur that affect priorities, it is
important that the PPL be a dynamic document. For this reason, the window to submit projects to the
PPL will always be open. All applicants desiring to have their project on the PPL must submit their
proposed project utilizing the Mitigation Measure (Project or Initiative) Proposal Form (Appendix C).
The following sections identify the multi-step prioritization methodology.
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6.6.1 Project Prioritization Lists
Martin County LMS - Projects no longer in PPL

Jurisdiction

ARC of Martin
County
City of Stuart
City of Stuart

Project Description

Cost

Project Status
(Pending,
Completed,
Denied,
Withdrawn, etc.)

Notes

Project approved for TS
Isaac funds

Shutters for four (4) group homes

$

60,000

Church Street Station
13th Street Drainage

$
$

50,000
150,000

Completed
Completed

City of Stuart

Lake Charlotte Drainage

$

200,000

Removed

City of Stuart
City of Stuart
City of Stuart
City of Stuart
City of Stuart

Lia Street Drainage
Finney Drive Drainage
Stuart Police Dept. Storm Shutter
Stuart Police Dept. Storm Door
Memorial Park to East Ocean Blvd

$
$
$
$
$

150,000
85,000
1,900
26,000
200,000

Completed
Completed
Removed
Removed
Completed

Martin County

Danforth Creek Phase II - drainage
improvements / flood protection.

$

1,300,000

Martin County

Rerko Residence - St. Lucie Settlement elevate home in repetitive flooding area.

$

120,000

Removed

Lack of funding for match declined by homeowner

Martin County

Rio St. Lucie Drainage Improvements Phase I.

$

520,000

Removed

Project addresses water
quality not flooding

$

1,500,000

Removed

Project addresses water
quality not flooding

$
$
$
$
$
$
$
$
$

2,588,000
2,635,000
3,284,000
1,146,000
1,273,000
3,578,000
2,123,000
2,500,000
3,586,000

Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed

N/A

Completed

Martin County
Martin County
Martin County
Martin County
Martin County
Martin County
Martin County
Martin County
Martin County
Martin County
Martin County

Warner Creek Phase III - drainage
improvements/flooding protection.
Palm Lake Park Drainage
Coral Gardens Drainage
Poincianna Gardens Drainage Phase II
Hibiscus Park Drainage
Little Club Drainage
Tropic Vista Drainage
Fern Creek Drainage (retrofit) Phase II and III
Manatee Creek Drainage (retrofit)
Old Palm City Drainage Phase II and III
Review County Development Regulations to
determine where changes could be made to make
future builings less vulnerable to the mpact of
disasters

Martin County

Elliott Museum - flood and wind retrofit

Martin County
School District

Stuart and Salerno Learning Centers - Storm
shutters for window openings - Recently renovated
classroom buildings need storm shutters to protect
public school assets

N/A

$
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150,000

Being Completed

Too costly, manual
pumping system installed

New facility built in 2007
New facility built in 2007
Currently under
construction

Completed

The museum built a new
improved facility that
meets or exceeds all codes
including flood and wind
mitigation

Completed

Project used TS Isaac funds

Martin County LMS - Projects no longer in PPL

Jurisdiction

Project Description

Cost

Project Status
(Pending,
Completed,
Denied,
Withdrawn, etc.)

Notes

Ocean Breeze is under
complete change in
organization, including
replacement of mobile
homes with manufactured
homes

Ocean Breeze
Park

Inspect, repair and replace mobile homes - reduce
vulnerability to high winds and moving waters

$

150,000

Removed

Town of Jupiter
Island

Community wide retention/detention/filtration of
storm and flood waters.

$

850,000

Completed

Town of Jupiter
Island
Town of Jupiter
Island

Eliminate storm water hazard to traffic during
storm events.

$

450,000

Completed

Install security fencing around Lots 5 and 6.

Removed

Lowered priority

Town of Jupiter
Island

Run fiber optic under the river to the Public
Works installation on Suzanne Drive and
provide security cameras.

Removed

Provided service via
alternate technology

Town of Jupiter
Island

Harden Jupiter Island Public Works Building

N/A

Removed

Lowered priority

Town of Jupiter
Island

Gomez Road Drianage (140 Gomez, 60 Gomez, and
between 30 and 40 Gomez, 104 Gomez, Bunker Hill
and Gomez

N/A

Completed

Town of Jupiter
Island

North Beach and Bridge Drainage (22 North Beach
and North Beach and Bridae)

N/A

Removed

Pending redesign

Town of Jupiter
Island
Town of Jupiter
Island
Town of Jupiter
Island

Debris Storage property acquisition near Bridge
Road

N/A

Removed

Property unavailable at
this time

Austrailian pine removal along evacuation routes

N/A

Removed

Lowered priority

Wildland Fire Mitigation at Lots 5 and 6 on Suzanne
Drive

N/A

Removed

Lowered priority

Town of Jupiter
Island

Aquire hazardous chemical and flammable liquids
cabinet

N/A

Removed

Completed

Town of Jupiter
Island

Aquire VHF radios

N/A

Removed

Changing technology,
moving away from
equipment

Town of Jupiter
Island

Terrorism Monitoring

N/A

Removed

Ongoing

Town of Jupiter
Island

Underground Electric Lines

N/A

Removed

Completed

Town of Jupiter
Island

Replace Portable Fuel Station with permentaley
mounted fueling station at new Public Safety
Building

N/A

Removed

Completed

Town of Jupiter
Island

Enhance signage and access control for hurricane
evacuations

N/A

Removed

Lowered priority

Town of Jupiter
Island

Enhance reverse 911 system and provide training

N/A

Removed

Completed
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Completed

Martin County LMS - Projects no longer in PPL

Jurisdiction

Project Description

Cost

Town of
Sewall's Point

Sediment control program 10 year - remove
sediment from catch basins, street roadways and
cutback vegetation in Town right-of-way to alleviate
stoppages in Town Storm water Management
System.

Town of
Sewall's Point

Periwinkle subdivision improvements - Storage of
water upstream of the intersection within the
subdivision exfiltration used.

Town of
Sewall's Point

Knowles subdivision improvements - Storage of
water upstream of the intersection within the
subdivision, exfilltration will be used

$

Town of
Sewall's Point

Quail Run retention Area - provide stormwater
storage along North Sewall's Point Road which is a
major thoroughfare (aterial) in Martin County

$60,000 - Land
$75,000 - Const

$

$
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160,000

50,000

50,000

Project Status
(Pending,
Completed,
Denied,
Withdrawn, etc.)

Notes

Removed

Clean out of basins is
happening yearly by the
Town-this is done in a 3
year cycle. All outfall
areas per year plus 1/3 of
remaining basins per year
for total cleanout cycle of
3 years.

Removed

Pipes are functioning
properly and are
monitored with yearly
clean out of basins.

Removed

Pipes are functioning
properly and are
monitored with yearly
clean out of basins.

Completed

Construction completed
May 2015

Table 6.1 - Martin County Unified Project Prioritization List

Project Title and Description

Responsible
Agency

Cost

Supporting
Objective

Prioritized
Rank

Potential Funding
Sources

Mitigation
Accomplished

Duration

Martin County Project Prioritization List
All American Ditch Outfall- Design,
land acquisition, permitting and
construction of a storm water
flood control and water quality
project in old Palm City. This
project will include replacement of
the All American Ditch outfall pipe,
which is currently undersized and
contributes to road and structure
flooding.
McArthur Boulevard (Chastain
through Bathtub Beach) The
proposed mitigation measure is to
elevate the roadway and reinforce
it with a sheet‐pile wall.
Hobe Heights Outfall- This project
includes design, permitting, and
construction of a series of formal
pump stations that will be tied
into an existing outfall to provide
flood protection for the homes
and roadways within the
community.
East Fork Creek- Design,
permitting and installation of five
(5) culverts within the East Fork
Creek Tributary basin, and the
construction of a lake and STA.
th
30 Street Outfall- This project will
improve the conveyance and
capacity of storm water features
to reduce the frequency and
duration of the flooding.

Martin County

$3,325,000

1.1, 1.5

2

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

36 months

Martin County

$2,525,000

1.4, 1.5

3

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

30 months

Martin County

$1,700,000

1.1, 1.5

4

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

36 months

Martin County

$1,000,000

1.1, 1.9

5

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

24 months

Martin County

$300,000

1.1, 1.5

9

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

12 months
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Table 6.1 (Continued)

Project Title and Description

Responsible
Agency

Cost

Supporting
Objective

Prioritized
Rank

Potential Funding
Sources

Mitigation
Accomplished

Duration

Martin County Project Prioritization List (Continued)
Golden Gate Phase III (Ellendale/
Fairmont/ Garden)- Drainage
improvements and flood protection
Kitching Creek Phase II and III Design, land acquisition, permitting
and construction of a stormwater
flood control and water quality
project in Hobe Sound. This project
will include installation of flood
control features as well as a
stormwater treatment area.
Savannah Road Drainage
Improvements- North- replacement
storm pipe/inlets/baffle boxes/
manholes/ excavate retention areas
and provide ingress/egress during
emergency
Leilani Heights- This project will
include the installation of catch
basins and pipe to capture runoff
and convey it to a proposed lake
and STA.

Martin County

$700,000

1.1, 1.5

10

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

18 months

Martin County

$3,260,000

1.1, 1.9

12

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

36 months

Martin County

$900,000

1.1, 1.5

13

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

12 months

Martin County

$200,000

1.1, 1.5

16

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

12 months

Julia Court Outfall - drainage
improvements/flood protection

Martin County

$350,000

1.1, 1.5

17

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

18 months

NE Elaine St - drainage
improvements/house flooding

Martin County

$500,000

1.1, 1.5

18

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

12 months

Flap Gates- Install backflow
prevention devices in 3 locations in
the county.

Martin County

$45,000

1.1, 1.2, 1.5

20

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

6 months

Corrado Garzia - Demo ex. 1968 RLP
residence & rebuild to raise elev.

Martin County

$230,000$$275,000

1.1, 1.2

31

Reduce property
damage

12 months
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Table 6.1 (Continued)

Project Title and Description

Responsible
Agency

Cost

Supporting
Objective

Prioritized
Rank

Potential Funding
Sources

Mitigation
Accomplished

Duration

Martin County School District Project Prioritization List
Martin Instructional Center - Storm shutters
for window openings - No shutters currently
exist on central administrative buildings.
Spectrum Alternative MS/HS - Storm
shutters for window openings - Classroom
buildings are in need of storm shutters
Old School House (Pt. Salerno) - Storm
shutters for window openings - Head-Start
Administration and classroom building are in
need of storm shutters.
Stuart and Salerno Learning Centers - Storm
shutters for window openings
Hidden Oaks Middle School - Upgrade
backup power generator - Designated Red
Cross EVAC shelter in Palm City and poststorm distribution site.
Indiantown Middle School - Backup power
generator - Primary Red Cross EVAC shelter
in Indiantown area.
Sea Wind Elementary - Backup power
generator - Only designated Red Cross EVAC
shelter in South County area.
Maintenance Operations/District wide
availability - Mobile chiller unit with backup
generator - Mobile unit to be available
district/county wide to substitute for
damaged chiller units during emergencies
and post-storm power outages
Transportation/Maintenance/Warehouse
Backup generator – Primary maintenance
mobilization and storage site for the School
District

Martin County
School District

$120,000

1.1, 1.3

21

Facilities Capital
Outlay

Reduce wind
damage

1.5 years

Martin County
School District

$24,000

1.1, 1.3

22

Facilities Capital
Outlay

Reduce wind
damage

1.5 years

Martin County
School District

$12,000

1.1, 1.3

23

Facilities Capital
Outlay

Reduce wind
damage

1.5 years

Martin County
School District

$150,000

1.1, 1.3

24

COMPLETED

Reduce wind
damage

COMPLETED

Martin County
School District

$120,000

1.3

25

Facilities Capital
Outlay

Harden critical
facility

1-2 years

Martin County
School District

$120,000

1.3

26

Facilities Capital
Outlay

Harden critical
facility

1-2 years

Martin County
School District

$75,000

1.3

27

Facilities Capital
Outlay

Harden critical
facility

1-2 years

Martin County
School District

$125,000

1.3

29

Facilities Capital
Outlay

Harden critical
facility

1-2 years

Martin County
School District

$150,000

1.3

30

Facilities Capital
Outlay

Harden Critical
Facility

1-2 years
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Table 6.1 (Continued)

Project Title and Description

Responsible
Agency

Cost

Supporting
Objective

Prioritized
Rank

Potential Funding
Sources

Mitigation
Accomplished

Duration

Town of Sewall’s Point Project Prioritization List
South River Road - This allows a safer and more
reliable (less flooding) roadway for evacuation
than the present South Sewall's Point Road and
provides ingress/egress during an emergency.
Homewood (Ridgeview) subdivision park –
Create storm water retention areas within a
native park setting
Periwinkle subdivision improvements - Storage
of water upstream of the
intersection within the subdivision, exfiltration
used
Town Storm water Improvements-Southreplace storm pipe, inlets, baffle boxes,
manholes, excavate retention areas and provide
ingress/egress during emergency
Marguerita/Mandalay retention area - Alleviates
flooding, open space preservation, removal of
exotic vegetation within floodplain area,
provides storage of upland storm water
Town Storm water Improvements-Northreplace storm pipe, inlets, baffle boxes,
manholes, excavate retention areas and provide
ingress/egress during emergency
Rio Vista outfall retention area - Purchase
retention area to provide flood protection and
open space preservation,
removal of exotic vegetation, storm water
storage
Town Hall / Public Safety Complex - hardening /
flood proofing – raise building 2ft
Sediment control program (10-year) - Remove
sediment from catch basins, street sweep
roadways, and cut back vegetation in Town
right-of-ways to alleviate stoppages in Town
Storm water Management System

Town of Sewall's
Point

$400,000

1.1, 1.5

1

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

Start 2022
End 2025

Town of Sewall's
Point

$200,000

1.1, 1.5

6

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

Start 2018
End 2020

Town of Sewall's
Point

$250,000

1.1, 1.5

7

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

Start 2023
End 2027

Town of Sewall’s
Point

$1,500,000

1.1, 1.5

8

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

Start 2017
End 2025

Town of Sewall's
Point

$750,000

1.1, 1.5

11

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

Start 2020
End 2022

Town of Sewall’s
Point

$1,500,000

1.1, 1.5

14

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

Start 2020
End 2025

Town of Sewall's
Point

$350,000

1.1, 1.5

15

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

Start 2017
End 2025

Town of Sewall’s
Point

$1,125,000

1.1, 1.3,

19

CDBG, PWIP, FCP,
NFMF, PA, STP

Reduce flooding
potential

Start 2020
End 2022

Town of Sewall's
Point

$800,000

1.1,1.4, 1.5

28

PWIP, FCP, NFMF, PA

Reduce flooding
potential

Start 2017
End 2025
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Table 6.1 (Continued)

Abbreviations
CDBG = Community Development Block Grant
CZM = Coastal Zone Management
DHS = Department of Homeland Security. DRI = Disaster Recovery Initiative
EMPA = Emergency Management Preparedness and Assistance Trust Fund
EOC = Emergency Operations Center
FCP = Flood Control Project
HMGP = Hazard Mitigation Grant Program
NFMF = Natural Flood Mitigation Fund
N/A = not available
PA = public assistance
PDM = Pre-Disaster Mitigation
PWIP = Public Works Impact Program
STP = Surface Transportation Program
UN = unranked
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6.6.1.1 Methodology
Potential LMS mitigation projects and activities will be evaluated based on the following four criteria:








Which goal(s) the project addresses;
Which hazard(s) the project addresses;
Whether or not the project is supported in a plan or policy of the jurisdiction (i.e.,
Comprehensive Growth Management Plan, Comprehensive Emergency Management Plan,
Stormwater Management Plan, etc.);
Population benefiting from the mitigation project;
Does the project address an immediate threat to public health, safety, and welfare; and
What is the project's benefit cost ratio?

In order to evaluate the projects, the Steering Committee must first establish the priority goals and
hazards using the following methodology. The process listed below will be followed during each update
of the LMS.
The Steering Committee members were provided a survey of all submitted projects. Each Stakeholder
will complete a Project Scoring Sheet for each project. After scoring each project, a list of each
stakeholder’s projects will be prioritized. If any projects received the same ranking, the stakeholder will
determine the final ranking order. A summary of those rankings were conducted and a final list was
composed by stakeholder from those scores. A summary of the rankings were provided to all LMS
Committee members and those rankings were submitted to the FDEM on January 30, 2015.
6.6.1.2 Prioritization Process
Please prioritize the following LMS goals using the following methodology. Rank the Martin County LMS
goals, by placing a 1, 2, 3, or 4 next to the goals according to the following priority ranking. Place a 1
next to the goal with the highest priority in the County. Place a 2 next to the goal with the second
highest priority in the County. Place a 3 next to the goal with the third highest priority, etc.
Goal
Reduce the loss of life and property
Achieve safe and fiscally sound, sustainable
communities
Facilitate orderly recovery and post-disaster
redevelopment
Optimize the effective use of all available
resources

Rank

Please prioritize the following hazards according to the likelihood of occurrence and exposure.
Likelihood of occurrence means how often you would expect this hazard to impact the County. For each
hazard, rank its likelihood of occurrence according to the following: 1 = not likely to occur, 3 = might
occur, and 5 = very likely to occur. Exposure means the number of people and structures, and the value
of structures that could be impacted by the hazard. Once you have scored each hazard's likelihood of
occurrence and exposure, add the two scores together, and place the total in the "total score" column.
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Hazards
Agricultural Pest and Disease
Civil Disturbance
Communication Failure
Drought
Epidemic
Erosion
Extreme Temperature
Floodinq
Hazardous Materials Accident
Hurricane/Tropical Storm
Immigration Crisis
Power Failure
Radiological Hazards
Seismic (Sinkholes, Earthquakes, Dam/Levee Failure)
Terrorism/Sabotage
Thunderstorm/Lightning
Tornado
Transportation System Accident
Wellfield Contamination
Wildland Fire

Likelihood

Exposure

Total Score

6.6.1.3 Prioritization Scoring
The rankings above will be translated into scores so that priority can be determined. Once the Steering
Committee has ranked the goals and hazards, staff will convert the rankings into numerical scores as
follows:
Goals
Rank #1 - 4 points
Rank #2 - 3 points
Rank #3 - 2 points
Rank #4 - 1 points
The goal with the most points will be the highest priority goal, the goal with the second highest points
will be the second highest priority goal, and the goal with the lowest score will be the third priority goal,
etc.
Hazards will be prioritized according to the total score column of the prioritization sheet. All responses
from the Steering Committee will be added together to get the overall scores. The hazards will be
ranked according to the scores - the hazards receiving the highest scores will be ranked highest on the
PPL.
6.6.1.4 Project Evaluation
The process above results in a prioritized list of goals and hazards; from here, the projects or mitigation
activities can be evaluated and ranked based on the following criteria:


Which goal(s) the project addresses;
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Which hazard(s) the project addresses;
Whether or not the project is supported in a plan or policy of the jurisdiction (i.e., CGMP, CEMP,
Stormwater Management Plan, etc.);
Population benefiting from the mitigation project;
Does the project address an immediate threat to public health, safety, and welfare; and
What is the project's benefit cost ratio?

Any organization interested in submitting a project for the PPL must complete a project submission
form. The form will include questions regarding the above criteria. Proposers will be asked to identify
which goal(s) the project addresses, which hazard(s) the project addresses, cite supporting evidence
from other plans, document the population affected, and document how the project addresses the
issues of public health, safety, and welfare (PHSW). Emergency Management Agency staff will review
the criteria listed above to projects that are up for consideration for the LMS PPL. Each project will be
scored by each submitting stakeholder according to the point system below. Each stakeholders’ projects
will be listed on the PPL ranked according to their total evaluation score. Each stakeholders’ project
with the most points will be ranked first.
The Steering Committee prioritized the plan goals as follows:


Reduce the loss of life and property.



To optimize the effectiveness use of all available resources.



To achieve safe and fiscally sound, sustainable communities.



To ensure orderly, effective short-term recovery and redevelopment.

The Steering Committee prioritized the hazards as follows:
1. Flood
12. Agricultural Pest and Disease
2. Hurricane/Tropical Storm
13. Erosion
3. Thunderstorm/Lightning
14. Drought
4. Power Outage
15. Epidemic
5. Wildland Fire
16. Seismic
6. Tornado
17. Terrorism/Sabotage
7. Wellfield Contamination
18. Extreme Temperature
8. Transportation System Accident
19. Immigration Crisis
9. Communication Failure
20. Civil Disturbance
10. Radiological Accidents
11. Hazardous Materials Accident
Bulleted hazards indicate that no priority score was given; therefore, the hazard is a "non-immediate
priority" hazard.
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Project Scoring
Project addresses:
Multiple goals
Reduce the loss of life and property
To optimize the effectiveness use of all available resources
To achieve safe and fiscally sound, sustainable communities
To ensure orderly, effective short-term recovery and redevelopment

10 points
5 points
3 points
1 point
0 points

Project Scoring
Project addresses:
Multi-hazard project
Flood
Hurricane/Tropical Storm
Thunderstorm/Lightning
Power Outage
Wildland Fire
Addresses a "non immediate" = 0 points hazard priority

10 points
5 points
4 points
3 points
2 points
1 point
0 points

Project Scoring
Project addresses:
Supported in multiple plans or policies
Supported in a plan or policy
Not supported in any plan or policy

10 points
5 points
0 points

Project Scoring
Project addresses:
100% of County or municipal population
75%-99% of County of municipal population
50%-74% of County or municipal population
25%-49% of County or municipal population
0%-24% of County or municipal population

10 points
5 points
3 points
1 point
0 points

Project Scoring
Project addresses:
Addresses Issues of PHSW Project addresses
5 points
PHSW Project does not address PHSW
0 points
Project Scoring
Project addresses:
Ratio is greater than 2
10 points
Ratio is greater than 1
5 points
less than 2 Ratio is less than 1
project will no longer be considered for listing on the PPL
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The maximum score for a project is 55 points, which would be received by a project that addresses
multiple goals and hazards; is supported by multiple plans and policies; benefits the jurisdiction's entire
population; addresses issues related to PHSW; and has a benefit cost ratio greater than 2.
The scores for the six criteria will be added together. The total scores for each of the six criteria will be
the bases of the ranked list of projects. The projects with the highest score will be ranked highest on the
PPL.
After the total scores have been determined, a revised PPL by stakeholder will be developed by listing
the projects in ranked order according to score. Once a revised PPL has been developed, the Steering
Committee will meet to discuss the new list. Any concerns regarding project scoring also will be
addressed during this time. It is important to have the project decisions set before the disaster, so that
when it does occur, the County or municipality can act quickly to implement mitigation.

6.6.2 Comprehensive Update
The LMS planning process is dynamic and results in the development of a set of prioritized projects and
initiatives with the aim of mitigating hazard impacts. To ensure this Local Mitigation Strategy remains
consistent with current community issues and characteristics, it is important that it be periodically
reviewed and updated. During preparation for LMS meetings and agenda preparation, the EMA Director,
as Chairman of the Steering Committee, and the Co-Chairman will solicit requests for changes to each
jurisdiction’s mitigation projects and/or strategies from participating jurisdictions as part of the steering
committee meeting process. At each meeting the LMS is evaluated for any needs for changes. The EMA
Director evaluates the plan prior to meetings, in order to recommend any changes needed. All
jurisdictions and participating parties are able to submit projects for consideration at any time.
In developing this updating process, three key sources were consulted to shape the process and
procedures developed herein:




Section 163.3191, Florida Statutes,
the evaluation and appraisal process of local government comprehensive plans; and
FEMA Local Mitigation Planning Handbook.

A key objective in the development of the process was to keep it from being excessively bureaucratic
and cumbersome.
The LMS update process will occur on a 5-year cycle as is recommended by FEMA's DMA 2000. The
Steering Committee indicated that there needed to be some abbreviated reassessment of the Strategy
following a Disaster Declaration. The LMS update procedures will be initiated and carried out by the
Director of Martin County's EMA. The Director's responsibility is to ensure that the following update
procedures are implemented in a timely manner. Both the regular, 5-year, Strategy update processes,
as well as the abbreviated review process applicable following a Disaster Declaration, are depicted in
Figure 6.2.
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Figure 6.2 - Review and revision procedures for updating the single, countywide Martin County Local Mitigation Strategy
Declared
Emergency
Occurs

Regular
LMS Update
Initiated

Emergency Management Agency
(EMA) Initiates Process

EMA Initiates Process

EMA Prepares Technical Report
on Declared Emergency

Steering Committee Meets

Steering Committee Meets
If No LMS
Modification Needed

If LMS Needs
Modification

Apply Evaluation Criteria in Assessing LMS
Technical Report
Transmitted to Local
Governments











Conflicts due to Changes in the Community and Processes
Condition of each Initiative and Project in the LMS at the Date if Adoption and the Date
of Review
Progress in Implementing LMS Initiatives and Project
Extent to which Unanticipated Problems and Opportunities Occurred
Effect on the LMS due to Changes in the State Comp. Plan and Other Governing
Documents
Scheduling, Budgeting, and Implementation
Mitigation Strategy Effectiveness
Coordination with Public and Private Sectors; Intergovernmental
Major Disasters evaluated on a Continuing Basis

EMA Prepares Draft LMS Update
Report/Draft Amended LMS

If Public
Comments
Extensive

Steering Committee Reviews and
Comments on Draft Document

Solicit Public Comment
on Draft Document
Steering Committee
Reviews and Suggests
Modification

If Public Comments Minor

EMA Modifies Draft LMS Based on
Steering Committee and Public
Comments
Final LMS Document Prepared

Present to Local Government Body(s)
and Other Interested Parties
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6.6.2.1 Regular LMS Update Procedures
The regular updating process will occur every 5 years. The administrative steps, as described below,
constitute the procedures that will be followed.
Step 1 The Director of EMA will activate the update process in January of the fourth year of the
update cycle by notifying each member of the Steering Committee of an initial organizational
meeting. At that time, the EMA requests information updates on those serving on the
Steering Committee (name of person, address, telephone and fax number, and e-mail address,
if available).
Step 2 The Director of EMA prepares meeting agenda in coordination with the Chairman of the
Steering Committee to be distributed in advance of the meeting to members of the Steering
Committee.
Step 3 Steering Committee meeting is held. A brief review of the updating process is discussed.
There will be a discussion of whether the evaluation criteria are still appropriate or whether
modifications or additions are needed due to change of conditions over the period since the
last update process occurred. The data needs will be reviewed, data sources identified, and
responsibility for collecting information will be assigned to members.
Step 4 A draft report will be prepared. Evaluation criteria to be addressed include the following:


Changes in the community and government processes that are hazard-related and have
occurred since the last Strategy review;



Community change;



growth and development in vulnerable areas;



Impact of actions resulting from growth that adversely affect natural resources in
vulnerable areas, such as sea walling, beach erosion, heightening deposition in inlets;



Demographic changes;



New hazards identified;



Changes in community economic structure; Special needs population changes;



Government process changes;



New or changing laws, policies, and regulations;



Changes in funding sources or requirements;



Change in priorities for implementation;



Changes in government structure;



Shifts in responsibility and mitigation committee resources; Progress in implementing LMS
initiatives and projects - the Strategy initiatives and projects as compared with actual
results at the date of the report;



Effectiveness of the implemented initiatives and projects;



Evaluation of unanticipated problems and opportunities that have occurred between the
date of adoption and date of report;



Evaluation of hazard-related public policies, initiatives, and projects; and
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Assess the effectiveness of public and private sector coordination and cooperation.

Step 5 The Director of EMA determines best method to solicit public input. The Director of EMA is
responsible for public noticing/advertising requirements. All Steering Committee members
are informed and requested to attend public meeting.
Step 6 A public meeting is held. The Director of EMA or a representative of the Steering Committee
presents findings, conclusions, and recommendations of Strategy effort. Public comments are
recorded.
Step 7 The Director of EMA distills and synthesizes public comments in memorandum.
Step 8 The Director of EMA coordinates and organizes second meeting of Steering Committee. The
draft Strategy update report is distributed to the Steering Committee seven days prior to the
meeting. The Steering Committee meeting is held. Consensus is reached on changes to the
draft. If certain local governments cannot reach agreement on certain issue(s) and/or project
prioritization(s), the conflict resolution process (Section 6.8) may be triggered for those specific
items parties cannot agree upon. A vote is taken securing approval of the draft Strategy
Update Report, contingent upon integrating Steering Committee comments into draft report.
Step 9 The Director of EMA incorporates modifications/additions resulting from Steering Committee
meeting.
Step 10 The Director of EMA finalizes the Strategy Update Report. Copies are distributed to Steering
Committee members.
Step 11 Each jurisdictional representative presents the updated Strategy to their respective governing
body and other interested parties. If there are new or modified recommendations that their
local government could implement to further the countywide Strategy, member seeks direction
from governing body to implement appropriate strategies.
Step 12 The final updated LMS is formally adopted by all of the participating jurisdictions.
Step 13 The final updated LMS is forwarded on to the State Hazard Mitigation Officer at the Florida
Division of Emergency Management.
6.6.2.2 Declared Emergency Assessment
Step 1 Within 6-months following a Disaster Declaration, the Director of EMA will initiate a postdisaster review and assessment. The Director of EMA will activate the assessment by
appointing a Strategy Update Subcommittee. Each member of the Strategy Update
Subcommittee will be notified that the assessment process is being commenced.
Step 2 The Director of EMA, through the Strategy Update Subcommittee, will draft a Technical
Report. The purpose of the report is to document the facts of the event and assess whether
the Strategy effectively addressed the hazard. The Report should contain, at a minimum, the
following:
 Identification of whether the hazard creating the declared emergency has been addressed in
the Strategy;
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 Documentation of the event: the magnitude of the event, areal extent of damages, and
specific damages sustained (public infrastructure [e.g., potable water and wastewater
treatment plants and collection systems] and private infrastructure [e.g., utilities, power]);
 Discussion of impacts to the private sector, such as obstacles to recovery, utilization of local
vendors, deficits in types of products needed, accessibility of vendor suppliers, demand for
space for temporary relocation, local business contingency plans, etc.;
 Analysis of effectiveness of coordination among institutional entities (e.g., local
governments, Florida Power & Light Company, AT&T, Red Cross, Salvation Army, South
Florida Water Management District, FDEM, Florida Department of Transportation, ARC of
Martin County), and make recommendations, as necessary;
 Evaluation of the accuracy of the hazard vulnerability and risk assessment in Strategy
relative to actual event;
 Identification of Strategy initiatives/projects that had been implemented to mitigate impacts
of the type of flooding hazard creating the emergency event, and evaluate effectiveness.
 Discussion of unanticipated impacts, and identification of potential mitigation measures;
and
 Synthesis of information and prepare conclusions.
 Review PPL top projects for each Stakeholder to ensure eligibility.
Step 3 The Director of EMA schedules a meeting of the Steering Committee and distributes copies
of the draft Technical Report prior to the meeting.
Step 4 A meeting of the Steering Committee is held. Members discuss the Report findings,
conclusions, and recommendations, and determine whether the Strategy needs to be
modified.
Step 5 If the conclusion is that no modification is needed for the Strategy, the Report is approved
and transmitted to local governments.
Step 6 If it is determined that the Strategy is to be amended, the Steering Committee prepares
draft Amended Strategy. The Amended Strategy should do the following:





Utilize information from the Technical Report;
Provide justification of the need to amend the Strategy;
Contain a review and analysis of existing Strategy Initiatives/Projects in light of new
Initiatives/Projects recommended in Technical Report; and
Include a re-prioritization of Initiatives/Projects.

Step 7 A draft Amended Strategy is provided to each member of the Steering Committee 1 week in
advance of the scheduled meeting.
Step 8 A meeting of Steering Committee is held. The draft Amended Strategy is discussed.
Modifications are suggested.
Step 9 The Director of EMA, in consultation with the Steering Committee, establishes appropriate
method(s) to solicit public input. The Director of EMA is responsible for public
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noticing/advertising requirements. Steering Committee members are informed and
requested to attend the public meeting.
Step 10 The public meeting is held. The Director of EMA or a representative of the Steering
Committee presents findings, conclusions, and recommendations of draft Amended
Strategy.
Step 11 The Director of EMA distills and synthesizes public comments, and circulates them among
the Steering Committee for comment. If comments are extensive and/or controversial, a
meeting of the Steering Committee is scheduled and organized by the Director of EMA. If
no meeting of the Steering Committee is warranted, skip to STEP 13.
Step 12 A meeting of the Steering Committee is held. Public comments are discussed. Consensus
is reached as to how comments are to be reflected in the Amended Strategy. If agreement
cannot be reached by certain local governments on certain issue(s) and/or project
prioritization(s), the conflict resolution process may be triggered for those specific items
parties cannot agree upon. A vote is taken securing approval of the draft Amended Strategy
Report, contingent upon integrating Steering Committee comments into draft report.
Step 13 The Director of EMA modifies the draft report based on the outcome of the results of
Steering Committee meetings (STEPS 8 & 12), or makes modifications resulting from public
comments generated during STEP 10.
Step 14 The Director of EMA finalizes the Amended Strategy. Copies of the Amended Strategy are
distributed to the Steering Committee for review.
Step 15 Each jurisdictional representative presents the Amended Strategy to their local governing
body and other interested parties. If there are new or modified recommendations that their
local government could implement to further the countywide Strategy, member seeks
direction from governing body to implement appropriate strategies.
Step 16 The final updated LMS is formally adopted by all participating jurisdictions.
Step 17 The final updated LMS is forwarded to the State Hazard Mitigation Officer at the Florida
Division of Emergency Management.

6.7

CONTINUING PUBLIC INVOLVEMENT

The Martin County LMS Steering Committee recognizes the importance of public involvement in the
LMS planning process. The Committee is committed to providing opportunities for the public to become
and remain engaged in the LMS process in the future. The Committee will ensure continued public
involvement through the following methods:





Advertising quarterly meetings of the LMS Steering Committee in local newspapers and
websites to invite the public to attend;
Post updated LMS information and data on County and municipal websites when available;
Engaging in public hazard awareness programs to make residents more aware of the
hazards that Martin County faces; and
Providing copies of the final LMS at local library branches for the public to view.
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The LMS Coordinator shall have the responsibility of ensuring that these activities are being
implemented.

6.8

CONFLICT RESOLUTION

6.8.1 Background
With multiple local governments involved in the development of the Martin County LMS, differences of
opinions may arise over the course of the program with regard to goals, objectives, policies, and
projects. Governments often have different interests, priorities, and needs as well as distinct
constituents. In cases where an impasse occurs, there needs to be a procedure that can be activated to
resolve such conflicts. This section describes the procedure that will be used to resolve conflicts arising
among the participating entities in the development of the Martin County LMS. The Conflict Resolution
Process is depicted in Figure 6.3. The specific steps are described in detail below.
Prior to developing the process, other dispute resolution processes were investigated. They included
the TCRPC Dispute Resolution Process, the Palm Beach County Multi-jurisdictional Issues Coordination
Forum, the South Florida Growth Management Conflict Resolution Consortium, the Volusia County
Coastal Management Element Conflict Resolution Program, and the Monroe County procedures for
resolving disputes during the planning, design, construction, and operation of wastewater
collection/treatment and effluent disposal facilities.
The two types of conflicts that may arise are issues and disputes. Issues are technical problems that are
susceptible to informal solution by emergency management or planning office staff. Disputes are
problems that escalate to levels requiring formal resolution by neutral third parties. In either case,
resolution or settlement will not be binding, but a mutual, agreed to understanding among the disputing
parties.
Developing an LMS is a cooperative, collaborative process, and local governments should be able to
reach consensus on most issues and problems that arise during the development period. When
occasions arise where local governments cannot reach agreement on a particular issue or project, they
will be able to petition a hearing of the issues before the Steering Committee.
Section 6.8.2 provides a detailed, step-by-step procedure that would be followed should a dispute arise
during the study. The LMS Coordinator would provide staff support.
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Submission of
Letter of Dispute
(LOD)

Disputing Party
Clarifies and/or
provides
additional
Information

If
Incomplete

Emergency Management
Agency (EMA) Reviews LOD
for Completeness

If Complete

EMA Schedules Meeting of Steering
Committee. LOD and Informational Materials
Provided to Members

Meeting of Steering
Committee Held

EMD Prepares Resolution
Agreement
Memorandum

Figure 6.3 - Martin County Conflict Resolution Process.

6.8.2 Conflict Resolution Procedure
Objective: To institute a fair, effective, and efficient process to resolve conflicts among local
governments during the development of the single, countywide LMS.
During the development of the LMS, local governments may reach an impasse on a particular issue or
position. The local government has an opportunity to elect to exercise the following LMS Conflict
Resolution Process.
Step 1 The local government would submit a letter of dispute (LOD) to the LMS Coordinator
explaining in as much detail as possible, their concern and position along with
documentation to support their position. In addition, they would outline potential
alternative solutions.
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Step 2 The LMS Coordinator would review the LOD making sure that it clearly outlined the position
of the local government(s) and provided sufficient information supporting their position so
the dispute at question could be easily understood by the members of the Steering
Committee. If necessary, the LMS Coordinator would contact the disputing party and ask
for additional information/data necessary to clarify the position.
Step 3 The LMS Coordinator will schedule a meeting of the LMS Steering Committee. In an effort
to continue to try to resolve the impasse expeditiously, the LMS Coordinator will make every
attempt to schedule the meeting within two calendar weeks from the date once the LMS
Coordinator determines that there is sufficient information available to proceed to the
Steering Committee. Each member will be sent a copy of the LOD and any supportive
materials provided by the disputing party. The disputing party will be notified of the
meeting date and time.
Step 4 A meeting of the Steering Committee will be held. The representative of the disputing party
will present their positions to the Steering Committee. Based on the ensuing discussion,
hopefully resolution will be achieved. At the end of the meeting, if no mutually acceptable
compromise is achieved, the position of the Steering Committee will be final. Whatever the
outcome of the meeting, a memorandum of understanding will be prepared by the LMS
Coordinator. To be official, the memorandum must have the concurrence of the Steering
Committee Chair and a representative of the disputing party.

6.9

FUNDING

Whether projects are implemented in many instances is dependent on whether or not funding is
available or whether a grant application was awarded. However, because funding programs are so fluid
(funded some years or cutback other years, or completely eliminated), the County and its municipalities
maintain contact with their FDEM liaison and the TCRPC, who are familiar with available grants. In
addition, the Region IV FEMA - PDM Senior Coordinator and the Hazard Mitigation Grant Program
Coordinator for Florida are excellent resources as well.
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Appendix A – Acronyms
ARC

American Red Cross

ASFPM Association of State Floodplain Managers
BFE

Base Flood Elevation

BOAF

Building Officials Association of Florida

CBRA

Coastal Barrier Resources Act

CDBG Community Development Block Grant
CEMP

Comprehensive Emergency Management Plan

CERP

Comprehensive Everglades Restoration Plan

CGMP

Comprehensive Growth Management Plan

CHHA Coastal High Hazard Area
CIE
CNMI

Capital Improvements Element
Commonwealth of North Mariana Islands

COOP Continuity of Operations Plan
CRS

Community Rating System

DEM

Division of Emergency Management

DEP

Department of Environmental Protection

DMA2000 Disaster Mitigation Act of 2000
DOC

Department of Commerce

DOH

Department of Health in Martin County

DOl

Department of the Interior

DRI

Disaster Recovery Initiative

EDA

Economic Development Administration

EHS

Extremely Hazardous Substance

EMA

Emergency Management Agency

EMPA Emergency Management and Preparedness Assistance
EOC

Emergency Operations Center

EPA

Environmental Protection Agency

EPCRA

Emergency Preparedness and Community Right to Know Act
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EPZ

Emergency Planning Zone

EQIP

Environmental Quality Incentives Program

ESF

Emergency Support Function

ESG

Emergency Shelter Grant

F.A.C. Florida Administrative Code
FCMP Florida Coastal Management Program
FCP

Flood Control Project

FCT

Florida Communities Trust

FDBPR Florida Department of Business and Professional Regulation
FDEP

Florida Department of Environmental Protection

FDOC Florida Department of Corrections
FDOE

Florida Department of Education

FDOF

Florida Division of Forestry

FDOI

Florida Department of Insurance

FDOMS Florida Department of Management Services
FDOS

Florida Department of State

FDOT

Florida Department of Transportation

FEC

Florida East Coast Railroad

FEMA

Federal Emergency Management Agency

FIND

Florida Inland Navigation District

FIRM

Flood Insurance Rate Map

FMA

Flood Mitigation Assistance

FPL

Florida Power & Light

FRD

Fire Rescue Department

F.S.

Florida Statutes

FSA

Farm Service Agency

HI

Heat Index

HMEP Hazardous Materials Emergency Preparedness
HUD
IBHS

United States Department of Housinq and Urban Development
Institute of Business and Home Safety
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LAN

large area network

LDR

Land Development Regulation

LEPC

Local Emergency Planning Committee

LMS

Local Mitigation Strategy

LOD

Letter of Dispute

MOM Maximum of Maximums
mph

miles per hour

MPO

Metropolitan Planning Organization

MUO

Multi-use Overlay

NASA

National Aeronautics and Space Administration

NCDC National Climatic Data Center
NEHRP National Earthquake Hazard Reduction Program
NFIP

National Flood Insurance Program

NFIRA National Flood Insurance Reform Act
NFPA

National Fire Protection Administration

NGVD National Geodetic Vertical Datum
NLSI
NOAA

National Lightning Safety Institute
National Oceanic and Atmospheric Administration

NRCS

National Resource Conservation Service

NRT

National Response Team

NWS

National Weather Service

PA

public assistance

PAGs

Protective Action Guidelines

PCCIP

President's Commission on Critical Infrastructure Protection

PDM

Pre-Disaster Mitigation

PDR

Purchase of Development Rights

PHSW Public Health, Safety, and Welfare
PPL

Project Prioritization List

PUD

Planned Unit Development

PWIP

Public Works Impact Program
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RC& D

Resource Conservation and Development

RRT

Regional Response Team

RUS

rural utilities service

SBA

Small Business Administration

SCORP Statewide Comprehensive Outdoor Recreation Plan
SERC

State Emergency Response Commission

SFWMD South Florida Water Management District
SHIP

State Housing Initiative Partnership Program

SLOSH

Sea Land Overland Surges for Hurricanes

STP

Surface Transportation Program

TAOS

The Arbiter of Storms

TCRPC Treasure Coast Regional Planning Council
TDR

Transfer of Development Rights

TIP

Transportation Improvement Plan

TYLCV Tomato Yellow Leaf Curl Virus
USACE United States Army Corp of Engineers
USC

United States Code

USD

Urban Service District

USCG United States Coast Guard
USDA

United States Department of Agriculture

USDOI

United States Department of the Interior

USFA

United States Fire Administration

USFS

United States Forest Service

USFWS United States Fish and Wildlife Service
USGS

United States Geological Survey

VHF

Very High Frequency

WHIP Wildlife Habitat Incentives Program
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Appendix B – Facilities List and Hazards
Facility Name

Address

Administration Warehouse

2401 SE Monterey Rd.

Administrative Center

2401 SE Monterey Rd.

Constitutional Offices/
Courthouse Complex

100 SE Ocean Blvd.

Court Holding Building

100 SE Ocean Blvd.

Supervisor of Elections
Offices

135 SE Martin Luther
King Jr. Blvd.

General Services - Admin

2555 SE Avenger Cir

General Services - Bldg
Maintenance Shop
General Services - Electrical
Shop
Golden Gate Historical
Building

2491 SE Avenger Cir
2543 SE Avenger Cir
3225 SE Dixie Hwy

Hobe Sound Annex

11738 SE Federal Hwy

Hobe Sound Tax & Tag Office

11734 SE Federal Hwy

Hobe Sound Clerk's Office

11730 SE Federal Hwy

Hobe Sound Property
Appraiser's Office

11726 SE Federal Hwy

Jurisdiction
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County

Flood Zone

Wind Zone

Storm
Surge
Zone

Fire Risk

Type

Zone X

Zone 4>160

Cat 3

low risk

other

Zone 4>160

Cat 3

low risk

data centers

Zone 4>160

Cat 5

low risk

data centers

Zone 4>160

Cat 5

low risk

data centers

Zone 4>160

Cat 5

low risk

data centers

Zone 4>160

n/a

low risk

utility

Zone 4>160

n/a

low risk

utility

Zone 4>160

n/a

low risk

utility

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

data centers

Zone 4>160

n/a

low risk

data centers

Zone 4>160

n/a

low risk

data centers

Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
n/a
Zone X
Zone X
Zone X
Zone X
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Indiantown
Intergovernmental Complex
Jensen Beach Building/
Jensen Beach Library
Palm City Tax Office
Community Services Building

16550 SW Warfield
Blvd
1900 NE Ricou Terr
3003 SW Martin Downs
Blvd
435 SE Flagler Ave

Public Safety Complex

800 SE Monterey Rd

Tax Collector Offices

3485 SE Willoughby
Blvd

Property Appraiser's Office

1111 SE Federal Hwy

General Services - Vehicle
Maintenance Shop
Building/Community
Development Bldg
Library - Blake aka Martin
County Library
Library - Cummings aka Palm
City

2540 SE Avenger Cir
900 SE Ruhnke St
2351 SE Monterey Rd
2551 SW Matheson
Blvd

Library - Hobe Sound

10595 SE Federal Hwy

Library - Hoke

1150 NW Jack Williams
Way

Library - Indiantown aka
Lahti

15200 SW Adams Ave

Library - Warehouse
Library - Morgade aka Mid
County
Holt Correctional - Boot
Camp #1
**Holt Correctional - Boot

2201 SE Indian St
5851 SE Community Dr
800 SE Monterey Rd.
800 SE Monterey Rd

Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin

Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
233

Zone 4>160

n/a

medium
risk

public safety

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

Cat 5

Zone 4>160

n/a

Zone 4>160

n/a

Zone 4>160

Cat 5

Zone 4>160

n/a

Zone 4>160

n/a

Zone 4>160

Cat 5

low risk

data centers

Zone 4>160

Cat 5

high risk

data centers

Zone 4>160

n/a

high risk

data centers

Zone 4>160

n/a

high risk

data centers

Zone 4>160

n/a

medium
risk

data centers

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

data centers

Zone 4>160

n/a

low risk

utility

Zone 4>160

n/a

low risk

utility

medium
risk
medium
risk
medium
risk

public safety

low risk

communication

medium
risk
medium
risk

data centers

data centers

other
other

Camp #2
Holt Correctional - B4

800 SE Monterey Rd

Holt Correctional - Jail

800 SE Monterey Rd

Holt Correctional - Reduced
Custody Facility

800 SE Monterey Rd

Holt Correctional - Storage

800 SE Monterey Rd

MCSD Old Fleet Maintenance

800 SE Monterey Rd

MCSD New Fleet
Maintenance

800 SE Monterey Rd

MCSD Aviation Hangar
MCSD Gun Range- Modular
MCSD Hangar
MCSD South Substation
New Monrovia Sheriff's
Substation
Health Department Indiantown
Health Department - Stuart
Field Operations Shop

1885 SE Flying Fortress
Ln
8415 SW Busch St
2400 SE Thunderbolt Dr
18530 SE County Line
Rd
5465 SE 46th Ave
16401 Southwest Farms
Rd
3441 SE Willoughby
Blvd
2485 SE Avenger Cir

County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County

Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
n/a
Zone X
Zone X
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Zone 4>160

n/a

low risk

public safety

Zone 4>160

n/a

low risk

public safety

Zone 4>160

n/a

low risk

public safety

Zone 4>160

n/a

low risk

public safety

Zone 4>160

n/a

low risk

public safety

Zone 4>160

n/a

low risk

public safety

Zone 4>160

Cat 5

low risk

public safety

Zone 4>160

n/a

high risk

public safety

Zone 4>160

n/a

low risk

public safety

Zone 4>160

Cat 5

high risk

public safety

Zone 4>160

n/a

Zone 3 <160

n/a

Zone 4>160

n/a

low risk

data centers

Zone 4>160

n/a

low risk

utility

medium
risk
medium
risk

public safety
health care

Hobe Sound Bridge

SE Bridge Rd

Mosq. Cntrl - Chemical
Storage

2460 SE Avenger Cir

Mosq. Cntrl - Equip Storage

2490 SE Avenger Cir

Mosq. Cntrl - Offices

2551 SE Avenger Cir

Traffic Management Center

2440 SE Avenger Cir

Martin County Disaster
Recovery Center

6000 SE Tower Dr

USD Generator Storage

2874 SE Dixie Hwy

Field Headquarters for Fire
Services
Fire Rescue Aviation (Lifestar
Hangar)
Fire Rescue Fleet
Maintenance
Radio Services Trailer

1110 Martin Downs
Blvd
1865 SE Flying Fortress
Ln
951 SE Ruhnke St
6000 SE Tower Dr

Station #10 - Jensen Beach

1250 Samaritan Ave

Station #14 - Hutchinson
Island

801 NE Ocean Blvd

Station #16 - Jensen Beach

2710 Savanna Rd

Station #18 - Britt Road

1995 NW Britt Rd

Station #21 - Palm City

3290 SW Mapp Rd

Station #22 - Tropical Farms
building

8446 SW Tropical Ave

Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County

n/a

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

utility

Zone 4>160

n/a

medium
risk

communication

Zone 4>160

n/a

low risk

utility

Zone 4>160

n/a

low risk

other

Zone 4>160

Cat 5

low risk

public safety

Zone 4>160

n/a

medium
risk

public safety

Zone 4>160

n/a

high risk

communication

Zone 4>160

n/a

Zone VE and V1-30

Zone 4>160

Cat 5

Zone AE

Zone 4>160

n/a

Zone 4>160

Cat 5

high risk

public safety

Zone 4>160

Cat 5

medium
risk

public safety

Zone 4>160

n/a

low risk

public safety

Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X

Zone X
Zone X
Zone X
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medium
risk
medium
risk
medium
risk

public safety
public safety
public safety

Station #22 - Tropical Farms

8446 SW Tropical Ave

Station #23 - Stuart

4181 SW Kanner Hwy

Station #24 - Indiantown

16550 SW Warfield
Blvd

Station #28 - Martin Grade

24201 SW Martin Hwy

Station #30 - Port Salerno

4725 SE Dixie Hwy

Station #32 - Hobe Sound

12155 SE Federal Hwy

Station #33 - Ridgeway
Station #36 - South County
Hobe Sound Beach - Lifeguard
Station
Jensen Beach - Lifeguard
Station
Jensen Beach - Marine Safety
Sea Turtle Beach - Lifeguard
Tower
Stuart Beach - Lifeguard
Station
Airport Operations Maintenance Bldg
Airport Operations - Building
#30
Airport Operations - Traffic
Control Tower

6900 Ridgeway Terr
18405 SE County Line
Rd
1 SE Beach Rd
4191 NE Ocean Blvd
4191 NE Ocean Blvd
NE Ocean Blvd (A1A)
NE Ocean Blvd (A1A)
1945 SE Airport Rd
1865 SE Airport Rd
1949 SE Airport Rd

Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County

Zone X

Zone 4>160

n/a

low risk

public safety

Zone AE

Zone 4>160

Cat 5

public safety

Zone X

Zone 3 <160

n/a

medium
risk
low risk

Zone 3 <160

n/a

high risk

public safety

Zone 4>160

Cat 5

low risk

public safety

Zone 4>160

n/a

low risk

public safety

Zone 4>160

n/a

Zone 4>160

n/a

Zone AE

Zone 4>160

n/a

low risk

public safety

Zone AE

Zone 4>160

Cat 5

high risk

public safety

Zone AE

Zone 4>160

Cat 5

high risk

public safety

Zone AE

Zone 4>160

Cat 5

low risk

public safety

Zone AE

Zone 4>160

Cat 5

low risk

public safety

Zone 4>160

n/a

low risk

utility

Zone 4>160

n/a

low risk

data centers

Zone 4>160

n/a

low risk

communication

Zone X
Zone X
Zone X
Zone X
Zone X

Zone X
Zone X
Zone X

236

medium
risk
medium
risk

public safety

public safety
public safety

Airport Operations - Building
#29

1823 SE Airport Rd

Airport Operations- Office

2011 SE Airport Rd

Banner Lake Park
Big Mound Park
Big Mound Park - Rec. Office
Big Mound Park - Maint.
Bob Graham Beach
Booker Park - Restrooms

12212 SE Lantana Ave
15205 Indian Mound
Dr
15205 Indian Mound
Dr
15205 Indian Mound
Dr
NE Ocean Blvd (A1A)
15101 169th Ave

Bryn Mawr Beach

2661 NE Ocean Blvd

Cassidy Community Ctr (New)
- L Howard Park

2895 SE Fairmont St

Chastain Beach - Restrooms

1213 SE MacArthur
Blvd

New Monrovia One-Room
Schoolhouse
Costella Williams Learning
Center
Countyline Park & Community
Center
East Ridge Park - Restrooms &
(1) Pavilion
Fletcher Beach

4450 SE Murray St
4450 SE Murray St
18530 SE Countyline
Rd
8764 Sandy Lane
45 NE MacArthur Blvd

Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County

Zone X

Zone 4>160

n/a

low risk

communication

Zone 4>160

n/a

low risk

communication

Zone 4>160

n/a

high risk

other

Zone 3 <160

n/a

low risk

other

Zone 3 <160

n/a

high risk

other

Zone 3 <160

n/a

high risk

other

Zone 4>160

Cat 5

low risk

other

Zone 4>160

n/a

medium
risk

other

Zone AE

Zone 4>160

Cat 5

low risk

other

Zone X

Zone 4>160

n/a

low risk

other

Zone VE and V1-30

Zone 4>160

Cat 5

medium
risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

Cat 5

high risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

Cat 5

low risk

other

Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X

Zone X
Zone X
Zone X
Zone X
Zone VE and V1-30

237

Glasscock Beach

NE Ocean Blvd (A1A)

Greenfield Park - Pavilion

9900 SE Cabot St

Halpatiokee Regional Park

8303 SW Lost River Rd

Hidden Oaks Middle School
Ball field
Hobe Sound Beach Bathhouse

2801 SW Martin Hwy
1 SE Beach Rd

Hobe Sound Civic Center

8980 SE Olympus St

Hosford Park

7474 SW Gaines Ave

Indian Riverside Park Dockside
Pavilion
Indiantown Middle School Ball
field

1707 NE Indian River
Dr
1707 NE Indian River
Dr
16303 Southwest
Farms Rd

J.V. Reed Park - Concessions

9004 SE Hercules Ave

J.V. Reed Park - Storage

9004 SE Hercules Ave

Jensen Beach Amphitheater

1845 NE Tuckahoe Dr

Jensen Beach - Bathhouse

4191 NE Ocean Blvd

Jensen Beach Boat Ramp R/R

2065 NE Indian River
Dr

Jensen Beach - Concessions
(leased)

4191 NE Ocean Blvd

Indian Riverside Park

Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County

Zone VE and V1-30

Zone 4>160

Cat 5

Zone AE

Zone 4>160

Cat 3

Zone AE

Zone 4>160

Cat 5

Zone X

Zone 4>160

n/a

low risk

other

Zone VE and V1-30

Zone 4>160

n/a

low risk

other

Zone X

Zone 4>160

n/a

low risk

other

Zone AE

Zone 4>160

Cat 5

low risk

other

Zone VE and V1-30

Zone 4>160

Cat 5

high risk

other

Zone VE and V1-30

Zone 4>160

Cat 5

high risk

other

Zone 3 <160

n/a

medium
risk

school

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

high risk

other

Zone 4>160

n/a

high risk

other

Zone AE

Zone 4>160

Cat 5

medium
risk

other

Zone AE

Zone 4>160

Cat 3

low risk

other

Zone AE

Zone 4>160

Cat 5

medium
risk

other

Zone X
Zone X
Zone X
Zone X

238

low risk
medium
risk
medium
risk

other
other
other

Jensen Beach Causeway Bathhouse
Jensen Beach Community
Center
Jensen Beach Elementary
School Ballfield
Jimmy Graham Park
(Restroom)
Jock Leighton Park
(Concession/Restroom)
Lamar Howard Park - Storage
& (1) Pavilion

2150 NE Causeway
Blvd
1912 NE Jensen Bch
Blvd
2525 NE Savannah Rd
8555 SE Gomez Ave
3755 SW Mapp Rd
2824 Ellendale St

Langford Park - Concessions

2369 NE Dixie Hwy

Langford Park - Maintenance
Bldg.

2369 NE Dixie Hwy

Langford Park - Optimist Bldg

2369 NE Dixie Hwy

Langford Park - Recreation
Bldg

2369 NE Dixie Hwy

Langford Park - Restrooms

2369 NE Dixie Hwy

Langford Park - Restrooms &
Storage - FLD#2

2369 NE Dixie Hwy

Mary Brogan Park (restroom)

5050 SE Willoughby
Blvd

Overflow Park

Palmer St

Park Maintenance Bldg

2990 SE Dixie Hwy

Parks & Recreation
Warehouse

2990 SE Dixie Hwy

Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County

Zone AE

Zone 4>160

Cat 3

low risk

other

Zone X

Zone 4>160

n/a

low risk

other

Zone AE

Zone 4>160

Cat 5

low risk

other

Zone AE

Zone 4>160

Cat 5

high risk

other

Zone 4>160

Cat 5

medium
risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

data centers

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone AE

Zone 4>160

n/a

Zone AE

Zone 4>160

Cat 5

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X

Zone X
Zone X
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medium
risk
medium
risk

other
other

Peck Lake Park - (1) Restroom
& (12) Pavilions
Pendarvis Cove Park (1)
Restroom
Pettway Park – Pump house &
Pavilion
Pineapple Park

8108 SE Gomez Ave
1000 SW Chapman
Way
8243 SE Pettway St
3101 NW Hillman Dr

Port Salerno Civic Center

4940 SE Anchor Dr

Port Salerno Community
Campus

4969 SE Jack Ave

Post Family Park (fka Kiwanis
Park)

17925 SE Conch Bar
Rd
15700 SW Warfield
Blvd

Rocky Pt. Hammock Park

3854 SE Kubin Ave

Porter Park

Santa Lucea Beach

55 NE MacArthur Blvd

Sailfish Point Beach

SE MacArthur Blvd

Sailfish Splash Waterpark
Mechanical Room
Sailfish Splash Waterpark
Office/Concession
Sailfish Splash Waterpark
Restroom Building

931 SE Ruhnke St
931 SE Ruhnke St
931 SE Ruhnke St

Sailing Center Park

1955 NE Indian River
Dr

Savanna Road Park

2710 NE Savanna Rd

Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County

Zone X

Zone 4>160

n/a

low risk

other

Zone AE

Zone 4>160

Cat 5

high risk

other

Zone 4>160

n/a

Zone 4>160

n/a

Zone AE

Zone 4>160

Cat 5

high risk

other

Zone X

Zone 4>160

n/a

high risk

other

Zone AE

Zone 4>160

Cat 5

medium
risk

other

Zone X

Zone 3 <160

n/a

low risk

other

Zone AE

Zone 4>160

n/a

high risk

WTP/ WWTP

Zone AE

Zone 4>160

Cat 5

high risk

other

Zone AE

Zone 4>160

Cat 5

medium
risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone AE

Zone 4>160

Cat 5

medium
risk

other

Zone AE

Zone 4>160

n/a

high risk

other

Zone X
Zone X

Zone X
Zone X
Zone X

240

medium
risk
medium
risk

WTP/ WWTP
WTP/ WWTP

Sewall's Point Building (Old
Post Office)

1701 NE Indian River
Dr

Stuart Beach - Bathhouse

NE Ocean Blvd (A1A)

Stuart Beach - Park
Maintenance Bldg

NE Ocean Blvd (A1A)

Tiger Shores Beach

NE Ocean Blvd (A1A)

Timer Powers Park

14100 SW Citrus Blvd

Tuckahoe Mansion

2101 NE Indian River
Dr

Virginia Forrest Beach

NE Ocean Blvd (A1A)

West County Community
Center

14100 SW Citrus Blvd

Westbrook Park

174th Court

Leighton Park - Concessions

2701 SW Cornell Ave

Leighton Park - Storage Bldg.

2701 SW Cornell Ave

Manatee Park
Martin Grade Park - Pavilion
Murray Middle Ball Park Restrooms
New Monrovia Park
(Restroom)

4358 SE Bayview St
24201 SW Martin Hwy
4400 SE Murray Str
4450 SE Murray Str

Palm City Park - Concessions

2050 SW Mapp Rd

Palm City Park - Concessions

2050 SW Mapp Rd

Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County

Zone AE

Zone 4>160

Cat 5

high risk

data centers

Zone AE

Zone 4>160

Cat 3

low risk

other

Zone AE

Zone 4>160

Cat 3

medium
risk

other

Zone AE

Zone 4>160

Cat 3

low risk

other

Zone X

Zone 3 <160

n/a

medium
risk

other

Zone AE

Zone 4>160

Cat 5

low risk

other

Zone 4>160

Cat 5

low risk

other

Zone 3 <160

n/a

medium
risk

other

Zone 3 <160

n/a

low risk

other

Zone AE

Zone 4>160

Cat 3

low risk

other

Zone AE

Zone 4>160

Cat 3

low risk

other

Zone AE

Zone 4>160

Cat 3

low risk

other

Zone 3 <160

n/a

high risk

public safety

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone AE

Zone 4>160

Cat 5

Zone AE

Zone 4>160

Cat 5

Zone X
Zone X
Zone X

Zone X
Zone X
Zone X

241

medium
risk
medium
risk

other
other

Palm City Park - Maint Bldg

2050 SW Mapp Rd

Palm City Park - Pump House

2050 SW Mapp Rd

Palm City Recreation Center Leighton Park

2701 SW Cornell Ave

Phipps Park -

2175 SW Locks Rd

Phipps Park - Bathhouse

2175 SW Locks Rd

Phipps Park - Bathhouse #1

2175 SW Locks Rd

Phipps Park - Caretaker
Residence

2175 SW Locks Rd

Phipps Park - Office

2175 SW Locks Rd

Port Mayaca Park - (6)
Pavilions

Lake Okeechobee
Locks

Sandsprit Park - Restrooms

3443 SE St. Lucie Blvd

South County Ball Park

10000 SE Dixie Hwy

Stuart Causeway - Bathhouse

A1A (East of Sewalls
Pt.)

Tropical Farms Park - Pavilion

8446 SW Locks Rd

Wayside Park

26601 SE Kanner Hwy

Wojcieszak Park - Concession/
Restrooms

4733 SE Grouper Ave

Wojcieszak Park - Residence

4733 SE Grouper Ave

Wojcieszak Park Maintenance

4733 SE Grouper Ave

Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County

Zone 4>160

Cat 5

Zone AE

Zone 4>160

Cat 5

Zone AE

Zone 4>160

Cat 3

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

n/a

low risk

other

Zone 3 <160

n/a

low risk

other

Zone 4>160

Cat 5

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

Cat 5

low risk

other

Zone 4>160

n/a

low risk

other

Zone 4>160

Cat 5

low risk

other

Zone 4>160

Cat 5

low risk

other

Zone 4>160

Cat 5

low risk

other

Zone 4>160

Cat 5

low risk

Other

Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone AE
Zone X
Zone X
Zone X
Zone AE
Zone X
Zone X
Zone X

242

medium
risk
medium
risk

Zone AE

other
WTP/ WWTP

Zeus Park - Utility Shed
Solid Waste Landfill Equipment Bldg
Solid Waste Landfill - Lime
Stabilization Facility
Solid Waste Landfill - Lunch
Room
Solid Waste Landfill Scalehouse
Vehicle Maintenance Landfill
Shop
USD Administration Offices

12044 SE Zeus
Crescent
9101 SW Busch St
9101 SW Busch St
9101 SW Busch St
9101 SW Busch St
9101 SW Busch St
2378 SE Ocean Blvd

Utilities - Dixie Park

5989 SE Inez Ave

Utilities - Dixie Park - Office

5989 SE Inez Ave

Utilities - Indian River
Plantation Plant
Utilities - Martin Downs
Utilities - Miles Grant Plant

600 NE Ocean Blvd
4450 SW Mallard
Creek Dr
5418 SE Miles Grant
Rd

Utilities - North Water Plant

3100 NW Hillman Dr

Utilities - Sewall's Point

1 S Sewall's Point Rd

Utilities - South Field

6531 SE Parkwood Dr

Utilities - Stuart Yacht & CC

2790 SE Fairway West

Utilities - Tropical Farms

8595 SW Kansas Ave

Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County
Martin
County

Zone X

Zone 4>160

n/a

low risk

other

Zone 3 <160

n/a

low risk

utility

Zone 3 <160

n/a

low risk

utility

Zone 3 <160

n/a

low risk

other

Zone 3 <160

n/a

low risk

other

Zone 3 <160

n/a

low risk

other

Zone 4>160

Cat 5

low risk

data centers

Zone AE

Zone 4>160

Cat 5

Zone AE

Zone 4>160

Cat 5

Zone AE

Zone 4>160

Cat 5

Zone AE

Zone 4>160

n/a

Zone 4>160

n/a

Zone 4>160

n/a

low risk

utility

Zone 4>160

n/a

medium
risk

utility

Zone 4>160

n/a

high risk

utility

Zone 4>160

Cat 5

high risk

utility

Zone 4>160

n/a

medium
risk

utility

Zone X
Zone X
Zone X
Zone X
Zone X
Zone X

Zone X
Zone X
Zone X
Zone X
Zone X
Zone X

243

medium
risk
medium
risk
low risk
medium
risk
medium
risk

utility
utility
WTP/ WWTP
utility
utility

Utilities - Vista Salerno
Town Hall

1 South Sewall's Point
Rd
1002 Palm Beach Rd
301 Stypmann Blvd
121 Flagler Ave
800/830 MLK Blvd

Martin
County
Jupiter
Island
Jupiter
Island
Martin
County
Martin
County
Sewall's
Point
Stuart
Stuart
Stuart
Stuart

724 10th St

Stuart

6510 SE Parkwood Dr
2 Bridge Rd

Public Safety

103 Bunker Hill Rd

Public Works

12921 SE Suzanne Ave

South Martin Regional Utilities
Town Of Sewall's Point Town
Hall
Water Treatment
WW Treatment
City Hall
Police/Fire
Community Center
Anderson Middle
Bessey Creek Elementary
Challenger

9000 SE Athena Dr

7000 SE Atlantic Ridge
Drive
2201 SW Matheson
Ave
5150 SE Willoughby
Blvd

Zone 4>160

n/a

Zone 4>160

Cat 1

Zone 4>160

Cat 1

Zone 4>160

Cat 1

Zone 4>160

Cat 1

Zone AE

Zone 3 <160

Cat 3

Zone X
other flood area
Zone X
Zone X
Zone X

Zone 3 <160
Zone 3 <160
Zone 3 <160
Zone 3 <160

n/a
n/a
Cat 5
n/a

Zone 3 <160

n/a

Zone 4>160

n/a

Zone 4>160

Cat 5

Zone 4>160

n/a

Zone 4>160

n/a

Zone 4>160

n/a

Zone 4>160

Cat 1

Zone 4>160

Cat 5

Zone X
Zone X
Zone X
Zone X

Zone X

MCSD

Zone X

MCSD

Zone X

MCSD

Citrus Grove Elementary

2527 SW Citrus Blvd

MCSD

Crystal Lake Elementary

2095 SW 96th Street

MCSD

Environmental Studies Center

2900 NE Indian River
Drive

MCSD

401 Baker Road

MCSD

Felix A. Williams Elementary

Zone X

Zone AE
Zone AE
Zone AE
Zone X

244

high risk
medium
risk
medium
risk
medium
risk
medium
risk
medium
risk
low risk
low risk
low risk
low risk
medium
risk
medium
risk
medium
risk
medium
risk
medium
risk
medium
risk
medium
risk
medium
risk

utility
other
public safety
other
utility
other
WTP/ WWTP
WTP/ WWTP
other
public safety
Other
school
school
school
school
school
school
school

Head Start/Pre-K
Hidden Oaks Middle
Hobe Sound Elementary
Indiantown Adult Learning Center
Indiantown Middle
Instructional Center
J. D. Parker Elementary
Jensen Beach Elementary
Jensen Beach High
Martin County High
Migrant Program
Murray Middle
One Stop Center
Palm City Elementary
Perkins Center
Pinewood Elementary
Port Salerno Elementary
Salerno Learning Center
Seawind Elementary
Service Center
South Fork High
Spectrum Jr/Sr High School
Stuart Learning Center
Stuart Middle
Warfield Elementary

3940 SE Salerno Road
2801 SW Martin Highway
11555 SE Gomez Avenue
15255 SW Jackson Ave
16303 SW Farm Road
500 East Ocean Blvd
1010 SE 10th Street
2525 NE Savanna Road
2875 Goldenrod Road
2801 SE Kanner Highway
15383 Osceola Street
4400 SE Murray Street
16491 SW Farm Road
1951 SW 34th Street
16868 Palm Beach Street
5200 SE Willoughby Blvd
3260 Lionel Terrace
Jack Ave
3700 SE Seabranch Blvd
2845 SE Dixie Highway
10000 SW Bulldog Way
800 Bahama Ave
1050 SE 10th Street
575 Georgia Ave
15261 SW 150th Street

MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
MCSD
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Zone AE
Zone X
Zone AE
Zone X
Zone X
Zone X
Zone X
Zone AE
Zone X
Zone AE
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X
Zone X

Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 3 <160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 3 <160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 4>160
Zone 3 <160

Cat 5
n/a
Cat 1
n/a
n/a
Cat 5
n/a
Cat 5
n/a
Cat 3
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
Cat 5
n/a

medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk
medium risk

school
school
school
school
school
school
school
school
school
school
school
school
school
school
school
school
school
school
school
other
school
school
school
school
school

Appendix C – Forms






Individual Project Progress Report
Annual Report
Mitigation Measure (Project or Initiative) Proposal Form
Project Ranking Worksheet
Project Prioritization List
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MARTIN COUNTY
UNIFIED LOCAL MITIGATION STRATEGY
INDIVIDUAL PROJECT PROGRESS REPORT
From: LMS Project Coordinator
To: Elected Officials
Date:
Subject: Annual Report of LMS Implementation Status
Project Title:
Problems/Obstacles & Proposed Corrective Action:
Status of Progress:

Name of Report Preparer:

Email Address:

Telephone:
Send to:
LMS Project Coordinator
E-mail Address:
Martin County Fire Rescue Emergency Management Agency
800 SE Monterey Road
Stuart, FL 34994
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MARTIN COUNTY
UNIFIED LOCAL MITIGATION STRATEGY
ANNUAL REPORT
From: LMS Coordinator
To: Elected Officials
Date:
Subject: Annual Report of LMS Implementation Status
This report is prepared to inform locally elected officials in Martin County of the progress being made to
make our community more disaster-resistant. The following briefly summarizes the status of Existing
Projects presently being developed and identifies New Projects expected to be undertaken in the
upcoming year.
EXISTING PROJECTS
Rank on PPL

Project Title

New Projects
PPL
Project Title
Ranking

Purpose of
Project

CDBG
CZM
DHS
DRI
EMPA

= Community Development Block Grant.
= Coastal Zone Management.
= Department of Homeland Security.
= Disaster Recovery Initiative.
= Emergency Management Preparedness

EOC
FCP

= Emergency Operations Center.
= Flood Control Project.

and Assistance Trust Fund.

Status of
Completion

Purpose of Project

Funding
Source(s)

HMGP
NFMF
N/A
PA
PDM
PWIP
STP
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Obstacles/
Problem Solution

Anticipated
Problems/ Solutions

Start/ End
Dates

= Hazard Mitigation Grant Program.
= Natural Flood Mitigation Fund.
= not available.
= public assistance.
= Pre-Disaster Mitigation.
= Public Works Impact Program.
= Surface Transportation Program.
= unranked.

Martin County Local Mitigation Strategy (LMS)
Mitigation Measure (Project or Initiative) Proposal Form
Municipality(s) or Agency(s):______________________________________________________________
Contact Person: ________________________________________________________________________
Office Phone: ________________________________________________________________________
Fax#: ________________________________________________________________________________
E-mail: ______________________________________________________________________________
Estimated Cost of Project or Initiative

$

Describe the proposed mitigation measure as well as the population that will benefit:

What is the community’s loss exposure before this mitigation effort?
What will be the community’s loss exposure after this mitigation effort?

$
$

What is the estimated cost per benefited individual?
(project cost/# of benefited individuals)

$

What is the project’s benefit cost ratio? ____________________________________________________
Which LMS goal(s) does the mitigation project address?
Reduce the loss of life and Property
Achieve safe and fiscally sound, sustainable communities
Facilitate orderly recovery during post-disaster redevelopment
Optimize the effective use of all available resources

yes
yes
yes
yes

no
no
no
no

Which LMS hazard(s) does the mitigation project address: Mark with an X
HAZARD
Agricultural Pest & Disease
Drought
Extreme Temperature
Hurricane
Power Failure
Terrorism
Transportation

X

HAZARD
Civil Disturbance
Epidemic
Flooding
Immigration Crisis
Radiological Accident
Thunderstorm
Wellfield Contamination
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X

HAZARD
Communication Failure
Erosion
Hazardous Materials
Lightning
Seismic
Tornado
Wildland Fire

X

Martin County Local Mitigation Strategy (LMS)
Mitigation Measure (Project or Initiative) Proposal Form
Contained within:
The Jurisdiction’s Comprehensive Growth Management Plan?
Specific Location
Jurisdiction’s Comprehensive Emergency Management Plan?
Specific Location
Other local planning document (which one?)
Other local budgeting document (which one?)
Does this project address issues related to public health, safety, and welfare?

yes

no

yes

no

yes
yes

no
no

Yes

no

Nature of critical facility benefited by this mitigation measure?
Primary
Secondary
Not Applicable
What is the life expectancy of the proposed mitigation measure?

Years

Is there demonstrated public support for this measure: (attach documentation)
Has a public meeting or hearing been held (attach documentation)
Amount of match (funds or in-kind services) $
(Source of Match)
Date funding will be available?

from

NAME ALL SPONSORS OF THIS PROJECT, WHETHER OR NOT THEY WILL CONTRIBUTE FUNDS

If funding were immediately available, how long would it take until the community began receiving
benefits from this mitigative measure?
Respond as completely as possible; attach additional pages as required.
Please return completed forms to: Debra McCaughey, Emergency Management Director
800 SE Monterey Road, Stuart, Florida 34994
Phone: (772) 219-4942, Fax: (772) 286-7626
dmccaugh@martin.fl.us
Created: April 14, 2004, Update: January 2015
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Martin County Unified Local Mitigation Strategy
Project Ranking Worksheet
Ranker's name:

Date:

Project Name:
Agency Submitting Project:
Project addresses: Select One Only
Multiple goals
Reduce the loss of life and property
To optimize the effective use of all available resources
To achieve safe and fiscally sound, sustainable communites
To ensure orderly, effective short-term recovery and redevelopment

Possible Score

Project addresses: Select One Only
Multi-hazard project
Flood
Hurricane/Tropical Storm
Thunderstorm/Lightning
Power Outage
Wildland Fire
Addresses a "non immediate" hazard priority

10
5
4
3
2
1
0

Project is: Select One Only
Supported in multiple plans or policies
Supported in a plan or policy
Not supported in any plan or policy

10
5
0

Population affected is: Select One Only
100% of County or municipal population
75-99% of County or municipal population
50-74% of County or municipal population
25-49% of County or municipal population
0-24% of County or municipal population

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

0

0

0

0

0

0

0

0

0

0

10
5
3
1
0

Population (K) >

10
5
3
1
0
0

Addresses issues of PHSW (public health, safety and welfare): Select One Only
Project addresses PHSW
5
Project does not address PHSW
0
Project Benefit Cost Ration: Select One Only
Ratio is greater than 2
Ratio is greater than 1 and less than 2
Ratio is less than 1
Project is not eligible…

10
5
X

TOTAL SCORE (Maximum Total Score is 55)

0
Project Cost (K)
Grant at 75% of Project Cost (K)
Remainder Required (K)
Match immediately available (K)

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0
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0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

Sc

Appendix D – Stakeholder Participation
E.1 BACKGROUND FROM DM2000 UPDATE
The ever-increasing time and cost associated with responding to and recovering from disasters has
prompted a shift towards planning for disasters before they strike. This shift towards pre-disaster
mitigation planning is evident in the Federal Emergency Management Agency's (FEMA's) development
of the Disaster Mitigation Act of 2000 (see Table E.1). DMA2000 requires that local jurisdictions have a
natural hazard mitigation plan in place in order to be eligible for hazard mitigation grant funds as well as
some pre-disaster assistance programs. The development of DMA2K has created a number of new
natural hazard planning responsibilities for both local and State jurisdictions, including responsibilities
for identifying hazards, completing risk assessments, and involving citizens. With the focus of the
requirements being on the process rather than the product, citizen involvement has become a vital
component of the mitigation planning process.
Table E.1. Documentation of the Planning Process- Stakeholder and Public Involvement
1. The planning process shall include an opportunity for the public to comment on the plan
during the drafting stage and prior to plan approval. 44 CFR §201.6(b)(1)
2. The Planning process shall include an opportunity for neighboring communities, local and
regional agencies involved in hazard mitigation activities, and agencies that have the authority
to regulate development, as well as businesses, academia and other private and non-profit
interests to be involved in the planning process. 44 CFR §201.6(b)(2)
3. The plan shall document the planning process used to develop the plan including how it was
prepared, who was involved in the process, and how the public was involved. 44 CFR
§201.6(c)(1)
4. The plan maintenance process shall include a discussion on how the community will continue
public participation in the plan maintenance process. 44 CFR §201.6(c)(4)(iii)
Source: Federal Emergency Management Agency Local Mitigation Planning Handbook
This Appendix documents the steps taken to include various stakeholder groups and the public in
general in the Local Mitigation Strategy (LMS) planning process for the DMA2000 plan and our present
update for 2015.
E.2 STEERING COMMITTEE MEETINGS
The main method of involving jurisdictions, community organizations, stakeholders, and the public in
the LMS planning process was through the Steering Committee. Individuals and organizations with
directives or programs supporting mitigation were invited to become involved in the Steering
Committee. The groups listed below were invited to join the Steering Committee during the DMA2000
and our present update.
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Advocates and Rights of the Challenged
American Red Cross
Captec Environmental Services
City of Stuart
Florida Division of Forestry
Martin County Building & Zoning Department
Martin County Engineering
Martin County Fire Rescue Department
Martin County General Services
Martin County Growth Management
Martin County School Board
Martin County Sheriff's Office
Martin Health Systems
Public citizens of the community
South Florida Water Management District
Stuart Yacht
Town of Jupiter Island
Town of Ocean Breeze
Town of Sewall's Point
Treasure Coast Regional Planning Council

The current LMS was adopted December 9, 2010. Due to organizational changes there were no LMS
meetings held in 2011 and 2012. Therefore, there are no sign in sheets, agendas or minutes during that
timeframe.
Each meeting's invitation process and outcome are described below. For the present update, a meeting
was held in September 5, 2014, to review current projects, goals and objectives. The steering
committee will meet again when the state review is completed. The future meeting will provide the
steering committee and public to review and edit/approve the state reviewed update plan.
Meeting #1
The first meeting of the Steering Committee was held on September 15, 2014 at the Martin County
Public Safety Complex and served as a kick-off meeting for the LMS update process. Letters of invitation
were mailed to those identified as being key stakeholders in mitigation hazards in Martin County. Two
sets of letters were used: one for those who had already participated in LMS efforts in the past, and one
for newcomers to the LMS planning process. Organizations in attendance included:



ARC of Martin County
City of Stuart
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City of Stuart Fire Rescue
Martin County Emergency Management
Martin County Engineering Department
Public citizens of the community
South Florida Water Management District
Town of Sewall's Point

The focus of this meeting was to go over the new requirements of DMA2K, discuss a new scoring
methodology, to review current projects, goals and objectives. The agenda, sign-in sheet, and minutes
from this meeting can be found attached to this Appendix.
Meeting #2
The second meeting of the Steering Committee took place on November 20, 2014 at the Martin County
Building Department. Steering Committee members were notified of the meeting through mailed
communication including an invitation letter and agenda. Current projects were discussed. The update
to the plan was discussed and the need for any interested parties to submit updated projects for
ranking. The agenda, and minutes from this meeting can be found attached to this Appendix.
Organizations in attendance included:








City of Stuart
Martin County Emergency Management
Martin County Engineering Department
Martin County Fire Rescue
Martin County School District
South Florida Water Management District
Town of Sewall's Point

E.2.3 Meeting #3
The third meeting of the Steering Committee was held on March 23, 2015 at the Martin County Public
Safety Complex. Steering Committee members were notified of the meeting through mailed
communication including an invitation letter and agenda. The focus of this meeting was to review the
plan updates, discuss proposed changes, and the current PPL list. The following organizations attended:











City of Stuart
Martin County Engineering Department
Martin County Fire Rescue, EMA
Martin County School District
South Florida Water Management District
Town of Sewall's Point
Martin County School District
Martin County Sheriff’s Office
Martin Health Systems
Indian River State College
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Treasure Coast Regional Planning Council

2015 Annual Report Update
On January 23rd, 2015 an update was provided to the Florida Department of Emergency Management.
The Letter included the current list of Project Prioritization, Steering Committee Members, Agenda,
Minutes, and sign in sheets. Below are all supporting documents.
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MARTIN COUNTY
2015 Unified Local Mitigation Strategy Working Group
McCaughey, Debra
Chairperson

dmccaugh@martin.fl.us

Director, Martin County Emergency Management
Office Phone: (772) 219-4942
Address: Martin County Fire Rescue Administration
800 SE Monterey Road, Stuart, FL 34994

Amerson, Sam
Co-Chairperson

samerson@ci.stuart.fl.us

City of Stuart Public Works Director
Office Phone: (772) 288-5331
Address: 121 SW Flagler Avenue, Stuart, FL 34994

Donaldson, Don
Rauth, Terry
Wichser, Lisa
Gavitt, Mark
Gorton, James
Polley, John
Abbate, Kevin
Markey, Harold
Drum, Deborah
Parmelee, Kate
Rauth, Gene
Ventura, Michael
Lasaga, Frank
Adams, John
O'Neil, Terry
Orr, Pam
Walker Mac'Kie, Pamela
Boer, Kate

ddonalds@martin.fl.us
trauth@martin.fl.us

Capra, Joe
Muniz, Keith
Cocco, Mark
Carter, Hugo
Howard, Aaron
Leighton, Steve
Holman, Keith
Kozey, John
LaConte, Patrick
Dryburgh, Carol
Garzia, Corrado
Johnson, Jeremiah
Yunas, Melissa
Caruso, Ralph
Merritt, Jane
Gosewisch, Phyllis

Director, Martin County Engineering
Deputy Director, Martin County Engineering
lwichser@martin.fl.us
Martin County Engineering
mgavitt@martin.fl.us
Martin County Engineering - Field Operations
jgorton@martin.fl.us
Martin County Engineering - Field Operations
jpolley@martin.fl.us
Director, Martin County Utilities and Solid Waste
kabbate@martin.fl.us
Director, Martin County Parks and Recreation
hmarkey@martin.fl.us
Director, Martin County General Services
ddrum@martin.fl.us
Martin County Environmental Quality Manager
kparmele@martin.fl.us
Martin County Intergovernmental Relations
grauth@tji.martin.fl.us
Town Manager, Town Of Jupiter Island
mventura@tji.martin.fl.us
Town Of Jupiter Island
flasaga@ci.stuart.fl.us
City of Stuart
jadams@sewallspoint.martin.fl.us
Building Official, Town of Sewall's Point
twoneil@aol.com
Contracted Project Manager, Town of Ocean Breeze
townofoceanbreeze@bellsouth.net
Town Clerk, Town of Ocean Breeze
pwalker@sewallspoint.org
Town Manager, Town of Sewall's Point
kboer@tcrpc.org
Treasure Coast Regional Planning Council
President/Project Manager Captec Engineering (Project
captecinfo@gocaptec.com
Manager for Town of Sewall's Point)
ARC (Advocates for the Rights of the Challenged)
kmuniz@arcmc.org
President & CEO
coccom@martin.k12.fl.us
Safety Manager, Martin County School District
hcarter@sfwmd.gov
SFWMD
howarda@martin.k12.fl.us
Martin County School District
sgleighton@sheriff.martin.fl.us
EM Director, Martin County Sheriff's Office
kholman454@gmail.com
Resident
jkozey@martin.fl.us
Martin County General Services
placonte@martin.fl.us
Project Manager, Martin County Engineering
cdryburg@martin.fl.us
Martin County Emergency Management
cgarzia5430@att.net
Resident
jeremiah@martin.fl.us
Martin County Engineering - Field Operations
Melissa.Yunas@freshfromflorida.com Wildfire Mitigation Specialist, Florida Forest Service
rxc@yahoo.com
Resident
JLM3322@gmail.com
Resident
gosewischp@aol.com
Resident
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Martin County Local Mitigation Strategy (LMS) Committee
Meeting Minutes
Monday, March 23, 2015 – 1330 - 1450
Martin County Public Safety Complex,
800 SE Monterey Road, Stuart, 34994
Fire Rescue Administration – Emergency Operations Center
In attendance: Debra McCaughey, Sam Amerson, Daniel Wouters, Chad Michael Cianciulli, Earl
Wooten, Al Williams, Patrick LaConte, Jim Gorton, Jeremiah Johnson, Hugo Carter, Keith Muniz,
Stuart, Trent, Michael Ventura, Tim Voelker, Aaron Howard, Mark Cocco, Trisha Kukuvka,
Stephen Leighton, William Weiss, Steve Wolfberg, Kate Boer, Chris Church, Joe Capra and Carol
Dryburgh
Debra McCaughey, Martin County Emergency Management Director introduced herself and
thanked everyone for participating and gave a brief overview of the program and requirements.
She then introduced Dan Wouters. Dan then introduced the other team members working on
the LMS as their Capstone project. He asked everyone to introduce themselves and state who
they represented before giving a brief overview of the Draft Plan being presented and the
process.
The Draft Plan contains;
updated data and contents
project list with current ranking
Updated risk assessment
Hazus MH Risk Analysis
2013 FEMA tool guide was used. Survey Monkey was implemented to rate the 31 projects.
More depth is needed for the projects. HAZUS used the Census for 2010 but County specific
data was lacking and could be another Capstone project for a future group to gather.
Changes occurred in the Executive Summary and Under Section 3.6, where everyone needs to
review their jurisdictions vulnerabilities section. Section 4 has Hazards updated at all levels to
equal maps. LMS is a 5-year plan and we need to look ahead as well.
Gaps in the Plan include Public participation. Need heightened presence through presentations
and brochures to distribute to encourage the general public to attend as well as the business
community. The brochures will garner points toward the Community Rating System (CRS).
More mitigation projects are needed and they can be added at any time.
Appendix B is Supporting Policies. Documents showing support are needed, as well as, plans
from other communities.
Considerations start with a new ranking system by the individual Stakeholder for each project
submitted, not committee.
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Dan and his team placed several calls to the State to discuss ranking processes and
recommendations to make the process more efficient. The alternate scoring process was
discussed and comments were solicited prior to asking for a consensus of the group.
A consensus was reached among the group to approve the use of the suggested ranking
process. Several members stated positives to the new system. Dan said Section 6 will be
adjusted to support the adjusted process.
The new process will not eliminate the need for structural projects to meet the Benefit Cost
(BC) criteria if selected when funding becomes available. Current process is cumbersome and
issues remain for nonstructural projects and the use of the STAPLEE process (which seems to no
longer be a feature of the FEMA website) discussed in previous meetings. Could shutters and
debris removal be considered nonstructural? Clearer definitions are needed. Refer to
Appendix E for evaluating alternate options and flow chart. The scoring document/process will
need further exploration.
While the phrase “climate change” is not directly addressed in this LMS, sea level changes are
addressed in the vulnerability study
If you would like your logo on the cover of the document, please submit it directly to Dan.
Summation:
o Be serious about the project list. What other projects can be added? What are your
jurisdictions real needs? Which project is most important to you?
o All comments must be submitted to Debra by April 10th
o Could take 45 days at the State level for approval
o A public meeting must be held and information will remain in the public domain for
2 weeks. Address ALL internal concerns prior to this step in the process.
o Changes in the current projects narrative or other areas will be incorporated by Dan
into the document.
o New rankings will be from current scores. Tie breakers are already incorporated.
o Jurisdictions should still consider the BC ratio when ranking projects.
o ARC and Martin Health Systems will submit projects
o Dan will e-mail forms out again for scoring. Please take the time to score them.
o All projects are under the old process until the LMS is adopted
o All new projects will be added to the list as unranked under the current ranked
section.
Submittal information:
ATTN: Debra McCaughey, Emergency Management Director
dmccaugh@martin.fl.us
772-219-4942 office phone
DMc/cad
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Martin County Local Mitigation Strategy (LMS) Committee
Meeting Minutes - Advertised Public Comment
Thursday, May 21, 2015 – 1410-1602
Martin County Public Safety Complex,
800 SE Monterey Road, Stuart, 34994
Fire Rescue Administration – Emergency Operations Center
In attendance: Debra McCaughey, Sam Amerson, Daniel Wouters, Earl Wooten, Patrick LaConte, Jim
Gorton, Jeremiah Johnson, Stuart Trent, Joe Capra, Melissa Yunas, Ralph Caruso, Jane Merritt,
Phyllis Gosewisch, Saffron Dodd and Carol Dryburgh
Debra McCaughey, Martin County Emergency Management Director introduced herself, thanked everyone
for participating and gave a brief overview of the process. She acknowledged two of the team members in
the room, who completed the challenging LMS as their Capstone Project, Dan Wouters and Earl Wooten as
well as Chad Cianciulli who was not in attendance. Dan Wouters began by asking everyone to introduce
themselves and state who they represented before beginning the power point presentation.
The Strategy updates include;
Updated data and contents
Establish new ranking system
Updated mitigation prioritized project list with current ranking
Updated vulnerability statistics/chart
Developed public outreach literature
Ensure Federal Emergency Management Agency (FEMA) compliance
HAZUS, the FEMA Methodology for Estimating Potential Losses from Disasters and Florida Forest Service
Urban/Wildland interface vulnerability analysis were used to update risk analysis. The LMS is a 5 year plan
and was first completed in Martin County in 1999. Projects can be updated annually during the
December/January meeting or anytime a disaster creates funding opportunities. Funding is tied to seven (7)
Federal Grant programs and is primarily geared to flood mitigation like repetitive flooding. Martin County
has seven (7) stakeholders: Martin County, City of Stuart, Town of Sewall’s Point, Town of Ocean Breeze,
Town of Jupiter Island, Martin County School Board and Non-Profit/Community Groups. Each jurisdiction
was asked to identify and rank their top project choice. We gradually are getting more departments and
groups to help identify projects.
The new ranking system by the individual Stakeholder for each project submitted will not eliminate the need
for structural projects to meet the Benefit Cost (BC) criteria if selected when funding becomes available.
A brochure was developed to encourage the general public to attend as well as the business community and
help close an identified gap in the Plan for Public participation. The brochures will also garner points toward
the Community Rating System (CRS).
Chapter highlights as related to Federal Emergency Management Agency (FEMA) are in Chapter 6 “Business”
section and Appendix F is empty at this time until the individual jurisdictions adoption documents are added
prior to the finalized Strategy is sent to the State by December 9, 2015. The crosswalk identifies locations of
required information in the document.
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Presentation was completed and the floor was opened for questions.
Questions and Answers:
 A member of the public asked about Board of County Commissioner (BOCC) approval.
 The LMS is only presented to the BOCC once, after the State has approved the document.
 The previous LMS is not on the County web site.
 Due to a renovation of the website the current draft must be available for a public comment
period and due to its size both could not be accommodated on the site. A copy of the
current approved LMS can be e-mailed upon request.
 The crosswalk was not in the draft document.
 Due to the size of the document and the number of changes that will occur before final
pagination, a final cross walk can be e-mailed upon request for review.
 Does the LMS provide future potential vulnerabilities to be considered before building is approved?
 While the LMS tries to consider all hazards, some hazards are not known until they arrive. In
our area the LMS is funded by money primarily made available after a disastrous storm
event. The Strategy does not set policy it is only a strategy. The Growth Management
Department’s (GMD) Comprehensive Growth Management Plan addresses hazards to be
considered during the multi departmental process of the Development Review Committee
(DRC) reviews. Ordinances and Policy compliance prior to building can be found at various
levels such as Building Codes, Fire Prevention, Engineering drainage and road issues, Well
field protection, Utility considerations, Zoning, etc. for individual as well as large
development approvals.
 Example: Municipalities updated their ordinances after new flood data and input created a
more accurate picture for a more effective code/ordinance.
 The (Post Disaster Redevelopment Process (PDRP) goes more into guidance, but does not
create policy.
 Is there a place in this document to identify potential hazards?
 Yes, in Vulnerability Section 4
 Is there something to help with debris mitigation? Example: flying debris…
 Forestry promotes various levels of public awareness campaigns (print, radio-WPSL, etc) for
things such as tree trimming protocols.
 No further questions were asked.
Comments and Summation:
A member of the public said “a beautiful job” was done on page 85 in the document.
A copy of the final crosswalk and current LMS will be e-mailed to the members of the public.
A date correction needs to be made to the document on page 208. Dan will make the correction.
Sewall’s Point noted a possible change to the CRS but since it is not in effect at this time no change
will be made.
Darrell Wright and John Toebe need to be removed from the team list.
The three members of the public in attendance will be added to the notice list for future meetings.
A move to approve the March 23, 2015 minutes was made, seconded and approved.
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A draft plan will be submitted for tentative approval.
Revisions will be considered as needed.
Submit the plan for adoption.
A resolution will be sent to each jurisdiction for uniformity at adoption.
All adoptions must be submitted back to the State by December 9, 2015.
Debra once again thanked Dan, Earl and Chad for the great job.
Please make sure you have signed in and your information is complete.
A move was made to approve the updated plan for submittal, motion seconded and approved
unanimously.
A move to adjourn was made, seconded and approved unanimously.
Meeting adjourned at 4:02 PM

Submittal information:
ATTN: Debra McCaughey, Emergency Management Director
dmccaugh@martin.fl.us
772-219-4942 office phone
DMc/cad
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