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June 22, 2015

Mr. Miles Anderson

State Hazard Mitigation Officer
Division of Emergency Management
2555 Shumard Oak Boulevard
Tallahassee, Florida 32399-2100

Reference: Town of Cutler Bay FL Flood Mitigation Assistance (FMA) Strategy
Dear Mr. Anderson:

We are pleased to inform you that the Town of Cutler Bay FL Flood Mitigation AssisteMeg Plan is

in compliance with the federal hazard mitigation planning requirements, as contained in 44 CFR §78.5,
revised as of October 1, 2007. The FMA plan is approved pursuant to 44 CFR 8§78.6. This letter is to
confirm the Town of Cutler Bay FL FMA is in accordance with the Program Administration by States
(PAS) requirements.

We encourage the Town of Cutler Bay, located in Miami-Dade County, planning committee to
incorporate this revised and approved flood mitigation plan into their 2015 updated multi-jiarisdic

hazard mitigation plan. As of October 1, 2008, per 44 CFR § 79.6 (c), FMA planning grants are limited to
those activities necessary to develop or update the flood portion of any mitigation plan.

The State and the participants in the Town of Cutler Bay FMA plan update are to be commended for their
coordination and communications with our office in the review and subsequent approval of the FMA

plan. If you or the participants of the Town of Cutler Bay have any questions or need any additional
information please do not hesitate to contact Gabriela Vigo, of the Hazard MitigatioraAssiBranch,

at (229) 225-4546, or Linda L. Byers of my staff at (770)-220-5498.

Risk Analysis Branch
Mitigation Division
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Floodplain Mitigation Coordinater
10720 Caribbean Boulevard, Suite 201
Cutler Bay, Florida 33189

Re: Town of Cutler Bay Floodplain Mitigation Plan Approval Notification

Dear Ms. Morria:

Congratulations! The enclosed letfer constitutes the Federal Emergency
Management Agency’'s (FEMA) formal approval of the Town of Cutler Bay Flaodplain
Mitigation Plan.

The mitigation planning unit would like to thank you for all of your hard work. It has
bean a pleasure working with you and we look forward to serving you in the future. i you
have any guesticns regarding this matter, please contact David M. Block at 850-413-9959

or David Blocki@em.myflonda.com.

Respectfully,
W' w—-—-
Miles E. Andarson,

Bureau Chief, Mitigation
State Hazard Mitigation Officer

MEA/dmb
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EXECUTIVESUMMARY

The purpose of this Floodplain Mitigation Plan is to reduce or eliminatecoriskdple and property from
flood hazards. Every community faces different hazards and every communitffér@nidresources to
draw upon in combating problems along with different interests that influence thmrsolto those
problems. Because there are many ways to deal with flood hazards and many agencies that can he
there is no one solution for managing or mitigating their effects. Plamniage of the best ways to
develop a customized program that will mitigate the impacts of flood hazards akiilg tnto account

the unique character of a community. The plan provides a framework for all iatepesties to work
together and reach consensus on how to move forward. A well prepared flood mipttionll ensure

that all possible activities are reviewed and implemented so that the prabbeddriessed by the most
appropriate and efficient solutiongt can also ensure that activities are coordinated with each other and
with other goals and activities, preventing conflicts and reducing the costspténienting each
individual activity.

The Town of Cutler Bay (Town) followed the planning process prescribed by theaFEaeergency
Management Agency (FEMA), and this plan was developed under the guidance of a Floodplain
Mitigation Planning Committee (FMPC) comprised of representatives of rCBHg Departments,
citizens and other stakeholders. The FMPC conducted a risk assessment that identifiefileshdlood
hazards that pose a risk to the Town, assessed R& Q/filerability to these hazards, and examined

the capabilities in place to mitigate them. The flood hazards profiled in thisnpladé:

Climate Change ande@Level Rise

Coastal/Canal Bank Erosion

Dam/Levee Failure

Flood: 100/500 year

Flood: Stormwater/ Localized Flooding

Hurricane and Tropical Storms (including Storm Surge)

X X X X X X

This plan identifies activities that can be undertaken by both the public andvaie @éctors to reduce
safety hazards, health hazards, and property damage caused by floods. Based on thesrisgnasse
developed for each of the flood hazards identified above, the FMPC identified goals andesbjecti
UHGXFLQJ WKH 7RZQTV Y XSO The gbBl&dnd® abyEdtivasRaré\s knkhinai et s)f@lows:

Goal 1 tProtect the health, safety and welfare of the citizens of Cutler Bay from thes @fféicioding

x Objective 1.1: Reduce flood damage to insurable buildings and public infrastructurdnthroug
stormwater improvement projects

x Objective 1.2: Preserve open space areas, especially where there are sensitive natural areas

x Objective 1.3: Promote higher development and design standards to protect new buildings from
flood damage

Goal 2 *Promote a public education program to encourage residents to undertake mitigasaresea
that reduce the effects of flood damage on private property
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x Objective 2.1: Encourage residents to assume an appropriate level of responsibility for thei
own flood protection

x Objective 2.2: Promote flood insurance as a property protection measure against potential flood
damage

X Objective 2.3: Develop a public education program for the local schools

Goal 3 tProtect critical and essential facilities from flood damage
X Objective 3.1: Seek county, state and federal support for mitigation projects

x Objective 3.2: Prioritize critical and essential facilities in need of protectom fiotential flood
damage

Goal 4 tReduce the number of repetitively flooded structures

X Objective 4.1: Leverage local, state and federal grant funding to facilitate roiigations
such as elevation, acquisition, or floodproofing

x Objective 4.2: Target repetitive loss properties for implementation of niitigptojects

In order to meet the identified goalsistplan recommends 17 mitigation actions, which are summarized
in the table that follows.

This plan has been formally adopted by the Town and will be updated every fiveay@anmsinimum.
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Related Address Address Continued
Action to Goal Current Future Compliance | Mitigation Category
Development | Development| with NFIP
Identify segments of canal
where erosion is causing Property Protection
banks to collapse and 1&4 Y Y N and Natural Resourc
prepare a prioritized list Protection
for improvements
Cleanout all storm drains Preventative and
on a bi-annual basis 1,3&4 Y Y Y Property Protection
Improve drainage along ﬁreventtatlgvei[ .
the C-100 canal throughd 1,3&4 Y Y Y rc()jpgtr y tro ?C 1on
dredging project and structura
Projects

Improve drainage in the Preventative,
Saga Bay sub basin Property Protection,
through upgraded 1&4 Y Y Y and Structural
stormwater piping Projects
Implement program to
identify all catch basins .
located on private streets 1&4 Y N N Preventative
in gated communities
Continue implementation
of drainage system P tati d
maintenance on all surfac{ 1,3 &4 Y Y Y Preventalljvetant_
water channels, canals an roperty Frotection
ditches
Improve drainage along Preventative,
SW 212h Street with Property Protection,
construction of a new 1.3&4 Y Y Y and Structural
outfall Projects
Promote an Enviro-Scape Public Inf ti
model to elementary 2 N N N Ud g ? ormha 1on
school students and utreac
Work with local, state and
federal partners to target .
repetitive loss properties 2&4 Y N Y Property Protection
for acquisition or elevation
Promote retrofitting
techniques for .
floodproofing of 2&4 Y N Y Property Protection
residential structures
Revise local codes to Preventative and
require landscapers to 1&2 Y Y N Public Information
obtain licenses and Outreach
Work with the Miami-
Dade Association of Public Inf i
Realtors to require flood 1&2 Y Y N ublic fnformation

zones to be included in a
MLS

and Outreach

Town of Cutler Bay, Florida
Floodplain Mitigation Plan
May 2015

Page lii

amec®




Related Address Address Continued
Action to Goal Current Future Compliance | Mitigation Category
Development | Development| with NFIP
Promote the purchase of zrr]c()jpslrjtg“zrotectlon
flood insurance to 1,2&3 Y Y Y :
. . Information and
residents and businesses
Outreach
Protect the natural
floodplain functions within Natural Resource
the Town including the 12,4 Y Y Y Protection
Cutler Wetlands
Increase awareness of the
flood hazard through 1 and 2 v N Y Public Information
development of a Progran and Outreach
for Public Information PPI
Work with Miami-Dade
County Emergency Emergency Services
Management on and Public
identifying vulnerable land?2 Y N N Information and
populations for Outreach
evacuations
Work with Miami-Dade
County Emergency
Management, state and land 3 Y N N Emergency Services

federal governments, to
protect vulnerable critical
facilities

Town of Cutler Bay, Florida
Floodplain Mitigation Plan
May 2015
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This plan fulfills the requirements of Section 104 of the Disaster Mitigation A2060 and qualifies for
The following table provides the 10-step CRS planning crewityachecklist and the
section/page number within this plan that describes the completion of each planning step in more detail.

CRS credit.

CRS Planning Credit Activity Checklist

CRS Step |

Section/Page

1.

Organize to prepare the plan.

a. Involvement of office responsible for community planning

Section 2.1 / page 8

b. Planning committee of department staff

Section 2.1 / page 8

F 3URFHVV IRUPDOO\ FUHDWHG E\ WKH F

Section 2.2.1 / page 9

2.

Involve the public.

a. Planning process conducted through a planning committee

Section 2.1 / page 8;
Section 2.2.1 / Table 2.3

b. Public meetings held at the beginning of the planning process

Section 2.2.1/ Table 2.4

c. Public meeting held on draft plan

Section 2.2.1/ Table 2.4

d. Other public information activities to encourage input

Section 2.2.1 / Table 2.5

3. Coordinate with other agencies.
a. Review of existing studies and plans Section 2.2.1 / page 16
b. Coordinating with communities and other agencies Section 2.2.1 / page 15
4. Assess the hazard.
a. Plan includes an assessment of the flood hazard with: Sections 3.1+3.2
(1) A map of known flood hazards Sections 3.1+3.2
(2) A description of known flood hazard Sections 3.1+3.2
(3) A discussion of past floods Sections 3.1+3.2
b. Plan includes assessment of less frequent floods Sections 3.1+3.2
c. Plan includes assessment of areas likely to flood Section 3.2.7
d. The plan describes other natural hazards
5. Assess the problem.
a. Su_mmary of e_ac_h hazard identified in the hazard assessment an Section 3.3
their community impact
b. Description of the impact of the hazards on: Section 3.3
(1) Life, safety, health, procedures for warning and evacuation Section 3.3
(2) Public health including health hazards to floodwaters/mold Section 3.2.4
(3) Critical facilities and infrastructure Section 3.3
49 7TKH FRPPXQLW\YVY HFRQRP\ DQG WD] Section 1.3.4
(5) Number and type of affected buildings Section 3.3
c. Review of all damaged buildings/flood insurance claims Section 3.3
d. Areas that provide natural floodplain functions Section 3.3
e. Development/redevelopment/Population Trends Section 3.3
f. Impact of future flooding conditions outline in Step 4, item ¢ Section 3.3
6. Set goals. Section 4.2
7. Review possible activities.

a. Preventive activities

Section 4.3 / Appendix B

b. Floodplain Management Regulatory/current & future conditions

Section 4.3 / Appendix B

Town of Cutler Bay, Florida
Floodplain Mitigation Plan
May 2015
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CRS Step

Section/Page

c. Property protection activities

Section 4.3 / Appendix B

d. Natural resource protection activities

Section 4.3 / Appendix B

e. Emergency services activities

Section 4.3 / Appendix B

f. Structural projects

Section 4.3 / Appendix B

g. Public information activities

Section 4.3 / Appendix B

8. Draft an action plan.

a. Actions must be prioritized

Sections 4.4+4.5 / Appendix B

(1) Recommendations for activities from two of the six categories

Sections 4.4+4.5 | Appendix B

(2) Recommendations for activities from three of the six categorie

Sections 4.4+4.5 | Appendix B

(3) Recommendations for activities from four of the six categories|

Sections 4.4+4.5 / Appendix B

(4) Recommendations for activities from five of the six categories

Sections 4.4+4.5 / Appendix B

b. Post-disaster mitigation policies and procedures

Sections 4.4+4.5 / Appendix B

c. Action items for mitigation of other hazards

Sections 4.4+4.5 | Appendix B

9. Adopt the plan.

Section 5

10. Implement, evaluate and revise.

a. Procedures to monitor and recommend revisions

Sections 6.1.1+6.2.2

b. Same planning committee or successor committee that qualifies

} ] Section 6.1.1
under Section 511.a.2 (a) does the evaluation
Page Vi
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1 INTRODUCTION

1.1 Purpose

The purpose of this plan is to identify, assess and mitigate flood risk intorfetter protect the people
and property of the Town of Cutler Bay from the effects of flood hazards. Information in this plan will be
used to help guide and coordinate mitigation activities and decisions forldmchluse policy in the
future. Proactive mitigation planning will help reduce the cost of @isassponse and recovery to
communities and their residents by protecting critical community facilitgehkjcing liability exposure,

and minimizing overall community impacts and disruptions. The planning area hasffeetsd sy
hazards in the past and is thus committed to reducing future impacts from hazard everastaming
eligibility for mitigation-related federal funding.

The Plan was developed in a joint and cooperative venture by members of the CufdarBayg Team

WR HQVXUH &XWOHU %D\fV FRQWLQXHGWH@QIFH. ELL@E ®&derbtRQ) IHGH
Emergency Management Agency (FEMA) Hazard Mitigation Grant Program (HMGP), Pr¢eDisas
Mitigation Program (PDM), and the Flood Mitigation Assistance Program (FM29mpletion of this

pan DOVR HDUQV FUHGLWYV IRU WKH 1DWLRQDO )ORRG ,G¥XUDQFH
which allows for discounted flood insurance premiums for citizens residinbinwithe Town.
Furthermore, the Plan has been prepared in compliance with Section 322 of the Robeftofid St

Disaster Relief and Emergency Assistance Act (Stafford Act or the #42t).S.C. 5165, enacted under

Section 104 of the Disaster Mitigation Act of 2000, (DMA 2000) Public Law 106-390 of Ocs@her

2000, as implemented at CFR 201.6 and 201.7 dated October 2007.

1.2 Background and Scope

The Town is a participant in both the National Flood Insurance Program (NFIP) and tHer&jR&m.

As part of the CRS program, the Town is classified as a repetitive DWW EHIJRU\ 3&" FRPPXQLW\ Z
requires the development of a Floodplain Mitigation Plan. The Town must accudsetify flood

hazards, analyze their impacts on people and property, and identify ways to reduaaghotsethrough

hazard mitigation.

$V GHILQHG E\ )(0$ °3KD]DUG PLWLJIJDWLRQ  PHDQWVW HO@\LVFXKYD\UHQWI
long-term risk to life and property for a hazard event. Hazard mitigatiaming is the process through

which hazards are identified, likely impacts determined, mitigation geslsusd appropriate mitigation

strategies determined, prioritized, and implemented. This plan docu&exitd/ O H HaZar® hfitigation

planning process and identifies relevant flood hazards and vulnerabilities andestrtegiown will use

to decrease vulnerability and increase resiliency and sustainability.

1.3 Community Profile

1.3.1 Overview of the Community

The Town of Cutler Bay, Florida, is located along Biscayne Bay in southemmiNDade County. The
Town comprises approximately 10 square miles and is home to over 40,000 residentowmheas
incorporated on November 8, 2005, making it the youngest municipality in the StateridaFl The
Town was substantially built-out at the time of its incorporatiDue to its recent incorporation as a
municipality, Miami-Dade County remains an extensive source of data and historic infmation for
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the Town. Cutler Bay is currently an active participant in the Miami-Dade County Locagafiibin
Strategy (LMS).

The boundaries of the Town are approximately as follows: on the North by SW 184 Street [(Eiveka
from the Florida Turnpike to Biscayne Bay; on the West from SW 184 Stremwiiad US 1 to SW 112
(Allapattah Road) and then along SW 126 (Hanlin Mills Drive); on the South by BAAvenue and
along historic Old Cutler Road, taking a right on SW 224 Street (up to $Wwehue heading south and
left of SW 232 Street) going east to Biscayne Bay. The Eastern Boramv<dltie coastline of Biscayne
Bay from SW 184 Street to SW 224 Street. The Town of Cutler Bay is shown in Figures 1.1 and 1.2.

Broward {

Collier | P

Atlantic Ocoan

Miami-Dade

b
)~ O
Town of v

Cutler Bay
=

Figure 1.1 - Cutler Bay Location Map
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Figure 1.2 +Cutler Bay Base Map

1.3.2 Topography and Climate

Cutler Bay is flat and low with elevations generally below 10 feetoNatiGeodetic Vertical Datum of
1929 (NGVD). The Town is traversed by a canal system that directs draina@ésitcagne Bay and the
Atlantic Ocean. The topography of the Town can be seen in Figure 1.3.

The climate is subtropical marine, characterized by a long, warm summer with abaifatitfollowed
by a mild, dry winter. The wet season begins in May, ending in mid-Octobee. average annual
temperature is 76 degrees Fahrenheit. The average annual precipitation for CLidesBiaghes.
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1.3.3 History

Cutler Ridge's history began in the 1870's when William C. Cutler visitemrélaeand fell in love with it.
Dr. William C. Cutler was the leading practitioner of medicine and surgery in Chelsea, Massachuset

Native Americans living in South Florida then referred to the areaeaBithHunting Grounds. It was
officially part of the Perrine Grant awarded to Dr. Henry Perrine, in 1838. Dr. Quileyht a 600-acre
tract of this land for $1.25 per acre and wanted to establish a fruit and vegetable plantation.

The only one of Dr. Cutler's friends who became a permanent resident was Wilizziard. On his first

trip to the area in 1882, twenty-year-old William stayed in Coconut Grove Wwhiexplored the area. He
returned in 1883, setting up a tent before building a wooden two-story home. One BtiMdard's
greatest contributions to the Cutler area was the path he cut throughdbmesk. The road, which was
eventually widened to a wagon trail, went from Coconut Grove to his home. Thisdsaihe beginning

of what is now called Old Cutler Road. It ran north from Fuzzard's home, wermtnelaistined what is

now Coral Reef Drive; Fuzzard's path was declared a public road in 1895.wafhaince the path
traveled by Fuzzard's white mule, Samson, became the beginning of what is now the State Histo
Highway of Old Cutler Road. The present Cutler Road, which follows a somewhatateurse, was
declared a State Historic Highway in May, 1974, by the Florida Legislature.
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It was really not until Mr. David Blumberg began developing the land that rCRitlge became an
organized community. In the early 1950's Blumberg and his partner, Joe Segal, convinced/alkearer
Blumberg to sell him 1,400 acres of undeveloped land. Blumberg actually named the area afteeDr. Cultl
and the limestone ridge on which the land sits. The first housing development went ug,imri®Bhe
Cutler Ridge Mall opened in 1960. Street names in Cutler Ridge came fralayisadind the ports of call

Mr. Blumberg visited as a sailor. The area around the mall was called Seminoke W&t is now
Lakes by the Bay was called Lincoln City as the streets and parks were laBlack.Point was the first

post office south of Cutler, opening on February 15, 1904.

More About the Stories Behind the Area and its Names

In the winter of 1904-05, Wilford B. Focht arrived in Cutler and stayed at the Richmond Inn. He was a
cousin of Mr. John H. Earhart, who owned 2,000 acres, which included a small farming community called
Franjo, after John Earhart and his brother, Francis. Franjo Road (SW 97 Avenue) gets its ndhie from
community.

1.3.4 Economy

According to the U.S. Census Bureau, the median household income forB2ytlom 2008-2012 was
$63,681. 11.3% of the population is considered to be living below the poverty levek ITaldhows
employment and unemployment rates along with industry employment by major classificatitie f
Town. The economy in Cutler Bay is focused primarily on educational service$, baai and social
assistance which makes up 25% of the local economy. That is followed closebstey management
services (13.4%) and retail services (12.3%). Much of the populationaimiNDlade County, as well as,
Cutler Bay, commute from their place of residence to another nearby commutatgnother county. As

a result many businesses in Cutler Bay employ workers from outside of the Toaged Bn 2009
estimates, the number of owner-occupied housing units in Cutler Bay in the prieeofgb200,000 to
$299,999 totaled 2,453 and the number of owner-occupied units in the price range of $300,000
$399,999 totaled 2,609. As a result, 5,062 owner-occupied units out of a total of 13,338 weredn a pri
range between $200,000 and $399,999. Since the Town of Cutler Bay is primarily entrasid
community, much of the tax base comes from residential structures. Major eragtoy€utler Bay are
listed in Table 1.2.

Table 1.1 - Employment and Occupation Statistics for Cutler Bay

Employment Status Perceniage
Employed 60.3
Unemployed 5.7
Not in Labor Force 34.0
Occupation

Management, business, science and arts 38.5
Service 16.0
Sales and office 30.5
Natural resources, construction and maintenance 9.5
Production, transportation and material moving 5.5

Source: U.S. CensBureau, 2008-2012 American Community Survey 5-Yeantzts

Table 1.2 - Major Employers in Cutler Bay, FL
Corporation/Organization Service/Product by SIC Code # of Employees
Alorica, Inc. Telemarketing 919
Healthsouth Rehabilitation Hospital of Miami Medical Services 180
Mercedes Benz Car Dealership 140
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Corporation/Organization Service/Product by SIC Code # of Employees
Eastridge Retirement Village, Inc. Retirement Hotel 225
Southland Mall Shopping Center 500

Source: Town of Cutler Bay

1.3.5 Population

The Town of Cutler Bay has an estimated 42,221 residents, according to the Ui% Bereau 2012
estimates. Table 1.3 provides detail ®XWOHU % D\TV GHPRJUDSKLFV

Table 1.3 - Cutler Bay Demographic and Social Characteristics, 2010

Demographic Percentage
Gender/Age

Male 48.0
Female 52.0
Median Age 35.5
Under 5 Years 7.4
65 Years and Over 11.8
Race/Ethnicity

White 77.3
Asian 2.3
Black or African American 14.2
American Indian/Alaska Native 0.2
Hispanic or Latino 54.5
Education

High School Graduate or Higher 87.7
%DFKHORUYfYVY '"HJUHH RU +LJKHU 30.7

Source: U.S. Census Bureau, 204@w.census.gov
Hispanics may be of any race, so also are includedpiicaple race categories.

1.4 Plan Organization

The Cutler Bay Floodplain Mitigation Plan is organized as follows:

Section2: Planning Process

Section 3: Flood Risk Assessment

Section 4: Mitigation Strategy

Section 5: Plan Adoption

Section 6: Plan Implementation and Maintenance
Appendix A: Planning Process

Appendix B: Mitigation Strategy

Appendix C: References

X X X X X X X X
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2 PLANNINGPROCESS

Requirement 8201.6(b): An open public involvement process is essential to the development of
effective plan. In order to develop a more comprehensive approach to reducing the effects
natural disasters, the planning process shall include:

1) An opportunity for the public to comment on the plan during the drafting stage andagpglan
approval;

2) An opportunity for neighboring communities, local and regional agenciedveds in hazard
mitigation activities, and agencies that have the authority to regulateogmerit, as well as
businesses, academia, and other private and nonprofit interests to be invoheglanhing process
and

3) Review and incorporation, if appropriate, of existing plans, studies, regonts,technical
information.

Requirement §201.6(c)(1): The plan shall include the following:

1) Documentation of the planning process used to develop the plan, including how it was prepar
was involved in the process, and how the public was involved.

This Floodplain Mitigation Plan was developed under the guidance of a Floodplain Mitig&iuming
Committee (FMPC). KH &RPPLWWHHTY UHSUHVHQWDWLYHV LQFOXGHG
Departments, citizens and other stakeholders.

This plan identifies activities that can be undertaken by both the public and thie @é@¢tors to reduce
safety hazards, health hazards, and property damage caused by floods. The Rahduiéitiuirements
of Section 104 of the Disaster Mitigation Act of 2000, qualifies for @RSlit, and most importantly
provides Cutler Bay with effective actions for reducing flood hazard impacts on people antlyproper

2.1 Local Government Participation

The DMA planning regulations and guidance stress that each local governmeng $¢eMA approval
of their mitigation plan must participate in the planning effort in the following ways:

Participate in the process as part of the FMPC;

Detail where within the planning area the risk differs from that facing the entire area;
Identify potential mitigation actions; and

Formally adopt the plan.

X X X X

JRU WKH &XWOHU %D\ )03& 3SDUWLFLSDWLRQ" PHDQW WKH IROORZ

Providing facilities for meetings;

Attending and participating in the FMPC meetings;
Completing and returning the AMEC Data Collection Guide;
Collecting and providing other requested data (as available);
Managing administrative details;

Making decisions on plan process and content;

Identifying mitigation actions for the plan;

X X X X X X X
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X Reviewing and providing comments on plan drafts;

x Informing the public, local officials, and other interested parties about the planning process and
providing opportunity for them to comment on the plan;

x Coordinating, and participating in the public input process; and

x Coordinating the formal adoption of the plan by the governing board of the. Town

The Town met all of these participation requirements. Key representatveste Town of Cutler Bay
included the Town Manager, Department of Community Development, Public Works Department and the
GIS consultant. The FMPC also included representatives from the insurancalaxlate industries as

well as Town residentsThe participants comprising the Cutler Bay FMPC included the following:

Rafael CasalstCutler Bay Town Manager
Sandra Cuervo, CFM:Cutler Bay Department of Community Development*
Alfredo Quintero+Cutler Bay Public Works Department
Yenier VegazCutler Bay Public Works Department
Mary Ann Mixon +Council Liaison to the FMPC
Janice RowtontCutler Bay Resident and Insurance Industry Representative (State Farm)
Luis Badillo +Cutler Bay Resident and Real Estate Industry Representative (Keller Williams)
Jorge Acevedo, P.ExCutler Bay Resident
Dan VescetCutler Bay Resident
10 Paul Mauriello, AICPxCutler Bay Resident
*Note: Department of Community Development is the office responsible for community planng.

CoNor®LNE

The Town representatives participating in the FMPC and guiding the developmdris qflan are
experienced in the following areas of expertise as related to the CRS imitigattegories as detailed in
Table 2.1.

Table 2.1 - Cutler Bay Staff Capability with Six Mitigation Categories

Structural
Natural Flood

Community Property Resource | Emergency | Control Public

Department | Prevention | Protection | Protection Services Projects | Information Other
Town

Management X X X X X X
Community

Development X X X X X
Public Works X X X X X X X

This Section 2 and Appendix A provide additional information and documentation of thenglanni
process that was implemented floe development of this FMP.

2.2 The 10-Step Planning Process

The planning process for preparing the Cutler Bay Floodplain Mitigation Wwéan based on DMA
SODQQLQJ UHTXLUHPHQWYV D Q G Thi®duftend? 6 \stRuEtlrBdveiduad & XouGobaQd- H
process:

1) Planning Process
2) Risk Assessment
3) Mitigation Strategy; and
4) Plan Maintenance
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Into this process, Cutler Bay integrated a more detailed/WWHS SODQQLQJ SURFHVV XVH

Community Rating System (CRS) and Flood Mitigation Assistance programs. Thus, the nidigteg

process used for this plan meets the requiremehtsvd. [ PDMRU SURJUDPV

Grant Program; Pre-Disaster Mitigation Program; Community Rating Systemg Riitigation
Assistance Program; Severe Repetitive Loss Program; and new flood control projeatizeditoy the

U.S. Army Corps of Engineers.

Table 2.2 shows how the 10-step CRS planning process aligns with the four phases ahhigzdich
planning pursuant to the Disaster Mitigation Act of 2000.

Table 2.2 - Mitigation Planning and CRS 10-Step Process Reference Table

DMA Process

CRS Process

Phase | +Planning Process

§201.6(c)(1)

Step 1. Organize to Prepare the Plan

§201.6(b)(1)

Step 2. Involve the Public

§201.6(b)(2) & (3)

Step 3. Coordinate

Phase Il +Risk Assessment

§201.6(c)(2)(i)

Step 4. Assess the Hazard

§201.6(c)(2)(ii) & (iii)

Step 5. Assess the Problem

Phase Ill +Mitigation Strategy

§201.6(c)(3)(i)

Step 6. Set Goals

§201.6(c)(3)(ii)

Step 7. Review Possible Activities

§201.6(c)(3)(iii)

Step 8. Draft an Action Plan

Phase IV Plan Maintenance

§201.6(c)(5)

Step 9. Adopt the Plan

§201.6(c)(4)

Step 10. Implement, Evaluate and Revise the H

The development of this FMP involved a comprehensive review of all flood hazards specific to the Town
of Cutler Bay. Also to be noted, this plan provides an analysis of climate change impacts torthe Tow

2.2.1 Phase | xPlanning Process

Planning Step 1: Organize to Prepare the Plan
'LWK &XWOHU

%D\TV FRPPLWPHQW WR SDUWLFCShnWrity RgngVKH '0$

System (CRS), Town officials worked to establish the framework and organization foopteeat of
the plan An initial meeting was held with key community representatives twudsthe organizational
aspects of the plan development process. At the beginning of this plannings ptibeeBown of Cutler
Bay passed a resolution establishing the planning process and the FMPC. This rasahutladed in

Appendix A.

The initial kick-off meeting was held on October 24, 2013.

Invitations it kikkoff meeting were

extended to Town officials, citizens, and federal, state, and local stakeholders titahami an interest
in participating in the planning process. The list of initial eeg is included in Appendix A. A notice
was also posted in two local newspapers inviting members of the public to attend this kickioif.mee

The FMPC was comprised of representatives from key Town Departments, key staketoddéne
public. The following were invited to participate on the FMPC:

Town of Cutler Bay, Florida
Floodplain Mitigation Plan
May 2015
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Town of Cutler Bay
OD\RUTV 2IILFH

7TRZQ ODQDJHUSYV 2IILFH

Police Department

Department of Community Development (Planning and Zoning and Building)
Public Works

Parks and Recreation

Council Liaison to the FMPC

Neighboring Communities
Miami-Dade County

City of Coral Gables
City of Homestead

City of Miami

Village of Palmetto Bay
Village of Pinecrest

Other Government and Stakeholder Representatives

Florida Division of Emergency Management

FEMA Region IV

Miami-Dade County Regulatory and Economic Development Agency
Miami-Dade County Regulatory and Economic Resources Department
South Florida Water Management District

American Red Cross, South Florida Region

National Weather Service

Miami-Dade County Office of Emergency Management

US Army Corps of Engineers

Miami-Dade Public Schools

Key Biscayne National Park

Fortis College

CBT College

US Fish and Wildlife Service

NOAA Southeast Fisheries Science Center

Florida Department of Environmental Protection

City of Miami Public Works and Waste Management

Florida Department of Transportation

South Florida Regional Planning Council

A list of participating FMPC representatives is included in Section 2.1. Tiglditails all FMPC
members that attended one or more FMPC meetings detailed in Table 2.3. Note that tHistabifove
FMPC members also includes citizens and other stakeholder representatives that contritboged t
planning process.

Based on the area of expertise of each FMPC member, TabB B PRQVWUDWHY HDFK PHPEHL

in the six mitigation categories (Prevention, Property Protection, NaturalfRResProtection, Emergency
Services, Structural Flood Control Projects and Public Information). The Tow@Gutéér Bay
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Department of Community Development which
responsible for community land use a
comprehensive planning was an active participe
on the FMPC and provided data and information
support development of the plan.

The planning process officially began wihkick-
off meeting held on October 24, 2013 at 5:30 pm ¥

the Town Council Chambers, followed by a publ .
o e

kick-off meeting held the same day at 6:30 pm
the Town Hall. The meetings covered the scope

work and an introduction to the DMA, CRS, and FMA requirements. The final piece of the presentat

dealt with the NFIP and the Biggert-Waters 2012 National Flood Insurance Reform Act (BW-12).

During the planning process, the FMPC communicated throughtddaee meetings, email, telephone

conversations, and a file transfer protocol (ftp) website. Draft documents weeel posthe 7 RZQ TV

website so that the FMPC members could easily access and review them. Agendasiarshseia for

FMPC meetings are included in Appendix Ahe formal meetings held and topics discussed are detailed

in Table 2.3. All FMPC meetings covered the CRS Planning Steps and were open to the public.

Table 2.3 - FMPC Meetings

Meeting Meeting Topic Meeting Date Meeting Location
Type
1) Introduction to DMA, CRS and the planning proceg
2) Organize resources: the role of the FMPC, plann .
(F}i\i/lci-coff)l for public involvement, and coordinating with othe  October 24, 2013 TOCV\;IZE%Z?SI
agencies and stakeholders
3) Introduction to hazard identification
1) Program overview/history of project
2) Discussion of Florida Sunshine Law
3) rel_s;\)/olr:15>i(b\i{it\i/e|§ RQ RI WKH )03& pV IX Town Center
FMPC #2 Cr— December 11,2013  Community
4) Development of flood mitigation plan (four phaseg R
oom
of DMA)
5) Overview of Program for Public Information (PPI)
6) Project schedule
1) Local flooding concerns
2) Flood protection and flood safety publications an
outreach materials Town Center
EMPC #3 3) gtagirglsnatmn with other plans, ordinances and January 16, 2014 Community
4) Public information needs Room
5) Coordination letter for other agencies and
stakeholders and the distribution list for letter
1) Review of public survey results Town Center
EMPC #4 2) Docu.rr_1en_tat|on of coordln:_:\tlon with other agencie February 20, 2014 Community
3) Identification of local flooding areas Room
4) Additional assessment of public information need
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Meeting Meeting Topic Meeting Date Meeting Location
Type

5) Target audiences and stakeholders for PPI

1) Discussion of Flood Risk Assessment (Assess thg

Hazard) Town Center
FMPC #5 2) Discussion of Vulnerability Assessment (Assesst|  April 22, 2014 Community
Problem) Room

3) Preliminary results from the PPI

1) Development of Goals for FMP Town Center
FMPC #6 2) Development of Mitigation Strategies for FMP July 17, 2014 Community
Room
1) 5HYLHZ 3'UDIW” )ORRGSODLQ Town Council

FMPC #7 September 25, 2014

2) Solicit comments and feedback from the FMPC Chambers

Planning Step 2: Involve the Public

Early discussions with Cutler Bay personnel established the initial pigsufiic involvement. Public
outreach for the plan development began during the initial plan development proitiesanw
informational press release placed in the local paper inviting the publie tatly public meeting held
on October 242013 as shown in Appendix AAs part of the early outreach efforts, the public was also
invited to attend the kickoff meeting. At the kick-off meeting, the FMPBCudised additional options for
public involvement and agreed to an approach using established public informatioanimes and
resources within the community.

Public involvement activities for this plan update included press releases, stekehnt public
meetings, public surveys, and the collection of public and stakeholder comments on the draft plan through
a variety of mechanisms as further described below. The formal public meetintssfproject are
summarized in Table 2.4.

Table 2.4 - Public Meetings

Meeting Meeting Topic Meeting Date Meeting
Type Locations
Public 1) Introduction to DMA, CRS and the planning proce Town Council
Meeting #1 | 2) Overview of BW-12 and NFIP October 24, 2013 Chambers
. 1) Overview of purpose of risk assessment .
PUbI'.C 2) Presentation of risk assessment April 23, 2014 Cutler Ridge

Meeting #2 - - Park
3) Presentation of vulnerability assessment
Public 1) 5HYLHZ 3'UDIW’~ )ORRGSODLQ ( September 25, Town Council
Meeting #3 | 2) Solicit comments and feedback from the public 2014 Chambers
Public 1) 5HYLHZ 3'UDIW” )ORRGSODLQ ¢ Town Council
Meeting # 4 — - October 1, 2014
eeting 2) Solicit comments and feedback from the public Chambers

The complete draft of the plan was provided to the FMPC in September 20pdeliminary public
meeting was conducted on Septembétaid a final public meeting was held on October 1, 2014. The
public meeting was advertised in the local newspaper, indicating where the plan coeddds®@ on the
Town website. Documentation to support the final public meeting can be found in Appendix A

Page [L2
Town of Cutler Bay, Florida

Floodplain Mitigation Plan C( 9
May 2015 ame



Involving the Public Beyond Attending Public Meetings

Table 2.5 - Public Outreach Efforts

Beyond the formal public meetings, the plan development process included additionaloptrielach
activities as show below in Table 2.5he Town of Cutler Bay found 10 different ways to involve the
public beyond attending public meetings.

May 2015

Other Ways to
Project/Event Message Frequency Involve the
Public/CRS Step 2
Project Kick-off £Public | Presentation, Informational One-time N/A
Meeting Brochures and Flyers
Flood Mitigation Meeting Presentation, Informational One-time N/A
Brochures and Flyers
Miami Herald Article and meeting One-time N/A
announcement
South Dade News Leader| Article on T Public Meeting One-time Yes
Cutler Bay News Committee Meeting One-time N/A
Announcement
Movie Night Public Service Announcement One-time N/A
Caribbean Blvd Holidayt | Presentation, Informational One-time N/A
Work Zone Open Brochures and Flyers
Surveys and Information
Chili Cook-Off Materials on Floodplain One-time Yes
Mitigation Plan
Roadway Resurfacing Presentation, Informational One-time N/A
Phase Il + Flood Flyers | Brochures and Flyers
Tree Trimming & Canopy .
Uplifting Project +Bel :Slfoerrrgatlonal Brochures and One-time N/A
Aire Section 9 & 10 y
Tree Trimming & Canopy .
Uplifting Project +Bel :Plfoerrrgatlonal Brochures and One-time N/A
Aire Section 1 Y
Councilmember . .
/R\JHOOHYV 1HZ Meeting Announcement One-time N/A
&RQFHUQHG &LY Presentation, Informational L
Meeting (2/4/14) Brochures and Flyers One-time N/A
Sidewalk Repairs Presentation, Informational One-time N/A
Brochures and Flyers
Alina-School Presentation, Informational One-time N/A
Brochures and Flyers
Surveys and Informational
Taste of the Bay Materials on Floodplain One-time Yes
Mitigation Plan
Old Cutler Glenn HOA Presentation, Informational _
; Brochures, Flyers, and One-time Yes
Meeting . -
information
Movie Night at the Park PSA, Informational Materials ang One-time N/A
Surveys
Relay for Life Charity Event, Outreach One-time N/A
Marlin MOT Informational Brochures and One-time N/A
Flyers
Concerned Citizens Presentation, Surveys and One-time Yes
Meeting (3/4/14) Informational Materials on
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Other Ways to
Project/Event Message Frequency Involve the
Public/CRS Step 2

Floodplain Mitigation Plan

OCR Grand Re-Opening Presenta}uon, Surve_ys and One-time N/A
Informational Materials

Make .M|t|gat|on Happent Surveys and Informational One-time N/A

Repetitive Loss Propertie Materials

CBBA Luncheon Informational Materials and One-time N/A
Surveys

CBBA Meeting Presentgtlon, Surveys and One-time N/A
Informational Materials

Seagrape HOA Meeting | Information Materials One-time N/A

Concerned Citizens Presentation, Informational One-time Yes

Meeting (4/1/14) Brochures and Flyers

Flood Surveys for Informational Brochures and .

= . One-time N/A
Repetitive Loss Propertiey Flyers
. Informational Materials and

Enclave Fair at Enclave Surveys on Floodplain Mitigation One-time Yes

Club House Plan y P 9

Centennial (Chanterelle) . : .

HOA Meeting Information Materials One-time N/A

CBBA/EDC Luncheon | [nformational Materials and One-time N/A
Surveys
Announcing April 2014 .

Cutler Bay Press Release Committee and Public Meeting One-time N/A

MOT Work Zone 2 Detour g;%rrr:anonal Brochure and One-time N/A

South Dade News Leader Meeting Announcement One-time N/A

'V"a”." Herald Neighbors Meeting Announcement One-time N/A

Section

Flood Mitigation Meeting Presentgtlon, Surve_ys and One-time N/A
Informational Materials

Cutler Bay Website Survey Continuous/4 Yes

months

Councilmember Mixon Meeting Announcement at Monthly N/A
Council Meetings

Cutler Bay Website Meeting Announcement Monthly N/A

gggfé Bay Announcemen Meeting Announcement Monthly N/A

Risk Assessment for the . . .

Floodplain Mitigation Plan Posted on Website for Review One-time Yes

D@ﬁ F_|oodp|a|n Posted on Website for Review One-time Yes

Mitigation Plan

Furthermore, the Town of Cutler Bay distributed a public survey (Figure 2.1) rieguesblic input into
the flood mitigation plan planning process and the identification of mitigationtasithat could lessen
the risk and impact of future flood hazard events. The survey was provided Towthevebsite as well
as distributed at community events. A summary of the completed survey results mascheked in
Appendix A.
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PUBLIC SURVEY FOR
FLOOD MITHGATION PLANNING

Cutler Bav meeds your help!

The Town of Culles Bay a1 wetking to beoome lesy vilzerable 1o Oooding and yewr parhogation 8
imgpariant o uaf

The Town pecered a Flood Mihpabion As pu-ﬁllf'md!-ﬁ Flan. This
Plan will 1domeifiy and sesess. our commmmomy” s"l:m-dLmrf-Iumi e howr R O
e those nisks snd what owmeack maerials may be y 0 betier ¢ aie dhose naln

Thit warvey 18 m opportunity for yoe 1o thate yinm opsmiosd s pamcipate m (he mmm-rn plemmumy
process. The informasion you provide will belp w better endersioed your hazard concerss and can l=ad
o mitigation activities that should belp Jessen the impacts of Somze hazend evest

Please belp s by completing this survey by March 30, 2014 anil recursdng e io:

Temm of Culler Bay - Ca Developinend
SE H b L ]
cu-mumsumw

Cowiler Bay, FL. 331689

Surveys ean alie be fixed 1. (30%) 1384231 or rmailed o powervociolsrhar ] gy

L Where do yem live?
2 Cofler Bay O Oeher

L Have vou ever expevienced or hesn impacied by high water or Ooediog i Culler Bay™

d Ye
ad Na

& I™*Yes™ please explain:

Page 1081

Figure 2.1- Public Survey

&XWOHU %D\ $FDGHP\ KLJK VFKRRO VWX &8 QWNVOD&KIO® W HIB W.KH - D
2014 by volunteering at the flood hazard information both and distributing floodatiutigpublic

surveys to event attendees. The Survey was also available at public meetings, horassegigtion

meetings, and other special events. The survey was available in both English and Spanistifiaara sig

number of residents primarily speak Spanish.
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Public Survey for Flood Mitigation Planning at Chili Day 2014
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Planning Step 3: Coordinate

Early in the planning process, the FMPC determined that the risk assessmayatiomitstrategy
development, and plan approval would be greatly enhanced by inviting other loealarsdatederal
agencies and organizations to participate in the process. Representativabdrfollowing agencies
were invited to participate on the FMPC

Florida Division of Emergency Management

FEMA Region IV

Miami-Dade County Regulatory and Economic Development Agency
Miami-Dade County Regulatory and Economic Resources Department
South Florida Water Management District

American Red Cross, South Florida Region

National Weather Service

Miami-Dade County Office of Emergency Management

US Army Corps of Engineers

Miami-Dade Public Schools

Key Biscayne National Park

Fortis College

CBT College

US Fish and Wildlife Service

NOAA Southeast Fisheries Science Center

Florida Department of Environmental Protection

City of Miami Public Works and Waste Management

Florida Department of Transportation

South Florida Regional Planning Council

X X X X X X X X X X X X X X X X X X X

Coordination involved contacting these agencies through a variety of mechanisms anicgntioem on
how to participate in the plan development process. Coordination with these groupednbloiding
faceto-face meetings, sending outreach letters, some with follow up phone calls; and prakiegcalls
alone to out of area agencies. All of these groups and agencies wetedsak&ing for their assistance
and input and telling them how to become involved in the plan development process. A caply of e
coordination letter can be found in Appendix A.

Coordination with Other Community Planning Efforts and Hazard Mitigation Activities

Coordination with other community planning efforts is also paramount to theessuof this plan.
Mitigation planning involves identifying existing policies, tools, and actions thillt reduce a
FRPPXQLW\TV ULVN DQG Y XCuipHRAD EseOd VelietWdR céhipidhéh&vé planning
mechanisms, such as Growth Management Plan, land development regulations and ordinances, to guid
growth and development. Integrating existing planning efforts and mitigationiegolimd action
strategies into this plan establishes a credible and comprehensive plan timib teaesl supports other
community programs. The development of this plan incorporated information fronoltbeirig

existing plans, studies, reports, and initiatives as well as other relevantfrdataneighboring
communities and other jurisdictions.

X Miami-Dade County Local Mitigation Strategy, 2013
X Cutler Bay Repetitive Loss Areas Analysis, 2012
X Cutler Bay Stormwater Master Plan, 2008
X Cutler Bay Growth Management Plan, 2008
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Cutler Bay Capital Improvement Plan, 2013
Miami-Dade County Flood Insurance Study, 2009
Cutler Bay Flood Damage Prevention Ordinance
Cutler Bay Land Development Regulations (2012)
Cutler Bay Building Code Ordinance

Cutler Bay Basin or Sub-basin flood studies

Cutler Bay Community Rating System Annual Reports
Building Code Ordinance

State of Florida Hazard Mitigation Plan, August 2013
State of Florida Critical Erosion Report, June 2012
Miami-Dade Sea Level Rise Task Force Report and Recommendations, July 2014

X X X X X X X X X X X

These and other documents were reviewed and considered, as appropriate, during the collecitm of dat
support Planning Steps 4 and 5, which include the hazard identification, vulnerability @sgessm
capability assessment. Data from these plans and ordinances were incorparatesl risk assessment
and hazard vulnerability sections of the plan. The source document is referencethe/data from the
existing studies and reports is used in this plan. The data was also used in determcapglligy of

the community in being able to implement certain mitigation strategiesCapability Assessment can

be found in Section 3.4.

2.2.2 Phase ll *Risk Assessment

Planning Steps 4 and 5: ldentify/Assess the Hazard and Assess the Problem

The FMPC completed a comprehensive effort to identify, document, and profile allhéaadds that
have, or could have, an impact on the planning area including an evaluation of climate aridsese
level rise. Data collection worksheets were developed and used in this effodt ito détermining
hazards and vulnerabilities and where the risk varies across the plannindsa@graphic information
systems (GIS) were used to display, analyze, and quantify hazards and vulnerabilities.

The FMPCDOVR FRQGXFWHG D FDSDELOLW\ DVVHVVPHQW WR UHYLHZ
capabilities to mitigate risk from and vulnerability to hazards. By cafigatiformation about existing
government programs, policies, regulations, ordinances, and emergency plans, the FMPC could assess
those activities and measures already in place that contribute to mitigating of the risks and
vulnerabilities identified. A more detailed description of the risles@®ent process and the results are
included in Section 3 Risk Assessment.

2.2.3 Phase lll £Mitigation Strategy

Planning Steps 6 and 7: Set Goals and Review Possible Activities

AMEC facilitated brainstorming and discussion sessions with the FMPC tlatbaesthe purpose and
process of developing planning goals and objectives, a comprehensive range of mitigatiatives,
and a method of selecting and defending recommended mitigation actions using afssglestion
criteria. This information is included in Section 4 Mitigation Strategy. Aattil documentation on the
process the FMPC used to develop the goals and strategy has been included in Appendix B.

Planning Step 8: Draft an Action Plan

A complete first draft of the plan was prepared based on input from the Faffa@ling the draft risk
assessment and the goals and activities identified in Planning Steps 6 and 7. Thagecdraftl was
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SRVWHG IRU )03& UHYLHZ DQG mMHtE.POil@VagéhQes/WErel inviRed Q §omradmt
on this draft as well. FMPC and agency comments were integrated into the secondepid dratft,
which was advertised and distributed to collect public input and comments. AMECateid comments
and issues from the public, as appropriate, along with additional internal reviemeotsrand produced
a final draft for the FDEM and FEMA Region IV to review and approve, contingent uporafioption

by the Town of Cutler Bay.

2.2.4 Phase IV *Plan Maintenance

Planning Step 9: Adopt the Plan

In order to secure buy-in and officially implement the plan, the plan wasmediiand adopted by the
Town Council on the date(s) included in the corresponding resolution in Section 5 Plaiodopt

Planning Step 10: Implement, Evaluate and Revise the Plan

Implementation and maintenance of the plan is critical to the overall succdsszai mitigation

planning. This is Planning Step 10 of the 10-step planning process. Up to thisnphi@tplanning

process, all of the FB&TV HIIRUWY KDYH EHHQ GLUHFWHG DW UHVHDUFK
participating entities, and developing appropriate mitigation actions. Each recomraetidedncludes

key descriptors, such as a lead manager and possible funding sources, to help ipigsbentation.

Section 6 Plan Implementation and Maintenance provides an overview of the ovataiysfor plan
implementation and maintenance and outlines the method and schedule for monitoring, ,upddting
evaluating the plan. Theection also discusses incorporating the plan into existing planning mechanisms

and how to address continued public involvement.
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3 FLOODRISK ASSESSMENT

Requirement 8201.6(c)(2): [The plan shall include] A risk assessment that providesetfiactual
basis for activities proposed in the strategy to reduce losses from identified hazards. Locak
assessments must provide sufficient information to enable the jurisdiction to iddaft and
prioritize appropriate mitigation actions to reduce losses from identified hazards.

This section describes the Risk Assessment process for the development of the TewtleroBay
Floodplain Mitigation Plan. It describes how the Town met the following rageimés from the 10-step
planning process:

X Planning Step 4: Assess the Hazard
x Planning Step 5: Assess the Problem

As definedby) (0$ ULVN LV D FRPELQDWLRQ RI KD]JDUG YXOQ@dtaDELOLW\
hazard would have on people, services, facilities, and structures in a community exadtaethe
OLNHOLKRRG RI D KD]JDUG HYHQW UHVXOWLQJ LQ DQ DGYHUVH FRQ

This flood risk assessmeaovers the entire geographical area of the Town of Cutler Bag risk
assessment identifies and profiles the relevant flood hazards for CutlanBassesses the exposure of
lives, property, and infrastructure to these hazards. This process aliowsbétter understanding of
& X' W O H Wotenbal ffisk to flood hazards and provides a framework for developing andizrigrit
mitigation actions to reduce risk from future hazard events. This risk assesspwrds followed the
methodology described in the FEMA publication Understanding Your Rikkentifying Hazards and
Estimating Losses (FEMA 386-2, 2002), which breaks the assessment down to a four-step process:

1) Identify Hazards;

2) Profile Hazard Events;

3) Inventory Assets; and

4) Estimate Losses.

Data collected through this process has been incorporated into the following subsections gbtiris cha

Section 3.1 Hazard ldentification identifies the natural flood hazards that threaten the Cutler Bay
planning area.

Section 3.2 Hazard Profiles discusses the threat to the Cutler Bay planning area and describes previous
occurrences of flood hazard events and the likelihood of future occurrences.

Section 3.3: Vulnerability Assessmenassesses the Cutler Bay planning &exposure to natural fhol
hazards; considering assets at risk, critical facilities, and future development trends.

Section 3.4: Capability Assessmentiventories existing mitigation activities and policies, regulations,
and plans that pertain to mitigation and can affect net vulnerability

Page PO
Town of Cutler Bay, Florida

Floodplain Mitigation Plan C( 9
May 2015 ame



3.1 Hazard Identification

Requirement §201.6(c)(4)): [The risk assessmentV KDOO LQFOXGH D@ GHVFU
natural hazards that can affect the jurisdiction.

7TKH 7RZQ RI &XW O Hdahdested § Viadara® iflentification study to determine the natural flood
hazards that threaten the planning area.

3.1.1 Results and Methodology

Using existing flood hazard data and input gained through planning meetings, the FMRCuagrea

list of natural flood hazards that could affect the Town of Cutler Bdyod hazard data from the Miami-
Dade County Local Mitigation Strategy (LMS), FEMA, the Florida DivisiorEofergency Management
(FDEM), the National Oceanic and Atmospheric Administration (NOAA), the Nationaiddne Center
(NHC), National Climatic Data Center (NCDC), the Spatial Hazards Events andsldatxbase for the
United States (SHELDU®) and many other sources were examined to assess the significances of thes
hazards to the Cutler Bay planning area. Significance was measured in gemeralne focused on key
criteria such as frequency and resulting damage, which includes deaths and injuveds aasproperty

and economic damage.

The flood hazards identified in Table 3.1 were evaluated as part of this planth®mhore significant
hazards with the potential to cause significant human and/or monetary lossesuituthdéve a more
detailed hazard profile and are analyzed further in Section 3.3 Vulnerability Assessment.

Table 3.1- Flood Hazard Summary

Hazard PTEEIENEY € Spatial Extent Potential Magnitude | Significance
Occurrence
Climate Change and Sea
Level Rise Occasional Limited Limited Low
Coastal/Canal Bank Erosion Likely Limited Limited Low
Dam/Levee Failure Unlikely Limited Negligible Low
Flood: 100-/500-year Likely Extensive Catastrophic High
Flood: Stormwater/Localize
Flooding Highly Likely Significant Limited Medium
Hurricane and Tropical
Storms (including Storm
Surge) Likely Extensive Catastrophic High
Guidelines: Spatial Extent:
Frequency of Occurrence: Limited: Less than 10% of planning area.
Highly Likely: Nearly 100% probability within the next year. Significant: 10-50% of planning area.
Likely: Between 10 and 100% probability within the ne Extensive: 50-100% of planning area.
ear.
éccasional: Between 1 and 10% probability within the r Significance:
year. Low
Unlikely: Less than 1% probability within the next year. Medium
High
Potential Magnitude:
Catastrophic: More than 50% of the area affected.
Critical: 25 to 50% of the area affected.
Limited: 10 to 25% of the area affected.
Negligible: Less than 10% of the area affected.
Source: AMEC Data Collection Guide
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The following hazard s evaluated by the FMPC and determined to be a non-prevalent hazard that
should not be included in the plan. Following is a brief description of the hazardeareason for its
exclusion:

X Tsunamis - Defined as a long-term (generally 15 to 60 minutes) wave caused by adalege s
movement of the sea floor due to volcanic eruption, marine earthquake olidendsrely
noticeable at sea, the wave velocity may be as high as 400 knots so that igreaetistances
and in shoal water reaches heights up to 15 meters. NOAA indicates that the tisknafnai in
the Cutler Bay planning area is relatively low due to the absence of subductemat the edges
of plate boundaries to spawn such waves except small subduction zones under the Caribbean and
Scotiaarcs. % DVHG RQ KLVWRULFDO GDWD RI WKH ZRURODGTV WV
Ocean with the majority occurring in the northeast.

3.1.2 Disaster Declaration History

The FMPC researel past events that resulted in a federal and/or state emergency or diselstietion

in the planning area for Cutler Bay in order to identify known flood hazards.réfFeahel/or state disaster
declarations may be granted when the Governor certifies that the combined local, amdirgtate

resources are insufficient and that the situation is beyond their recoverylitapabMWhen the local
JRYHUQPHQWMV FDSDFLW\ KDV EHHQ VXUSDVWHEGE DCOWDINID IJG LR/
provision of state assistance. Should the disaster be so severe thatHotaltland state government

capacities are exceeded, a federal emergency or disaster declaration may be l@sirgd fat the

provision of federal assistance.

Details on federal and state disaster declarations were obtained by the FMPC from FENDEMJ
and compiled chronologically in Tables 3.2 and 3.3. Table 3.2 displays flood related rsagierdi
declarations that State of Florida has received from FEMA since 2002. This taleletsrefe
vulnerability and historic patterns of flood hazards within the State of Florida.

Table 3.2 - FEMA Major Disaster Declarations for Florida, 2002-2014

Hazard Type Disaster # Date
Severe Storms, Flooding, Tornadoes and Straight-line W| DR-4177 05/06/2014
Severe Storms and Flooding DR-4138 08/02/2013
Hurricane Isaac DR-4084 10/18/2012
Tropical Storm Debby DR-4068 07/03/2012
Severe Storms, Flooding, Tornadoes and Straight-line W| DR-1840 05/27/2009
Severe Storms, Flooding, Tornadoes and Straight-line W| DR-1831 04/21/2009
Hurricane Gustav DR-1806 10/27/2008
Tropical Storm Fay DR-1785 08/24/2008
Severe Storms, Tornadoes and Flooding DR-1680 02/08/2007
Severe Storms and Tornadoes DR-1679 02/03/2007
Hurricane Wilma DR-1609 10/24/2005
Hurricane Katrina DR-1602 08/28/2005
Hurricane Dennis DR-1595 07/10/2005
Hurricane Jeanne DR-1561 09/26/2004
Hurricane Ilvan DR-1551 09/16/2004
Hurricane Frances DR-1545 09/04/2004
Hurricane Charley and Tropical Storm Bonnie DR-1539 08/13/2004
Severe Storms and Flooding DR-1481 07/29/2003

Source: Florida State Hazard Mitigation Plan (Astg2013), FEMA
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A more in-depth review of the state and federal declared disasters for the@fSthtrida indicated that
Miami-Dade County was impacted by five flood related federal disaster aeater between 1960 and

2014. The disaster-related damage to people and property resulted from wind and flood damage
associated with hurricanes and tropical storms.

Table 3.3 - FEMA Major Disaster Declarations for Miami-Dade County, 196 - 2014

Hazard Type Disaster # Date IA Dollars PA Dollars
Obligated! Obligated!
Hurricane Wilma DR-1609 10/24/2005 $191,472,426.07| $1,483,085,540.67
Hurricane Katrina DR-1602 08/28/2005 -- $194,516,321.23
Hurricane Jeanne DR-1561 09/26/2004 $398,624,417.44| $521,496,151.88
Hurricane Frances DR-1545 09/04/2004 $411,862,738.49| $667,164,433.62
Hurricane Charley and
Tropical Storm Bonnie DR-1539 08/13/2004 $208,970,753.97| $613,442,592.07

Total:

$1,210,930,335.9]

$3,479,705,039.47

Source: FEMA, FDEM

!Dollar damage values are for all Counties included irdtbaster declaration.

Town of Cutler Bay, Florida
Floodplain Mitigation Plan
May 2015
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3.2 Hazard Profiles

Requirement §201.6(c)(4)): [The risk assessmentVKDOO LQFOXGH D@ GHVFI
and extent of all natural hazards that can affect the jurisdiction. The plan shall include
information on previous occurrences of hazard events and on the probability of future hazarc
events.

The hazards identified in Section 3.1 Hazard Identification, are profiled dodiNy in this section.
Information provided by members of the FMPC has been integrated into this sedtianfarimation
from other data sources.

Each hazard is profiled in the following format:

Hazard/Problem Description

This section provides a description of the hazard followed by detailsisgecihe Cutler Bay planning
area. Where available, this section also includes information on the hazard setsunal patterns,
speed of onset/duration, magnitude and any secondary effects.

Past Occurrences

This section contains information on historical events, including the extewicatidn of the hazard
within or near the Cutler Bay planning area.

Frequency/Likelihood of Future Occurrence

This section gauges the likelihood of future occurrences based on past events and exastingheat
frequency is determined by dividing the number of events observed by the numbes afnyezcord and
multiplying by 100. This provides the percent chance of the event happening iivamyegar (e.g. 10
hurricanes or tropical storms over a 30-year period equates to a 33 praeoe of experiencing a
hurricane or tropical storm in any given year). The likelihood of futurermermees is categorized into
one of the classifications as follows:

x Highly Likely +Near 100 percent chance of occurrence within the next year

X Likely +Between 10 and 100 percent chance of occurrence within the next year (recurrenc
interval of 10 years or less)

x Occasional +Between 1 and 10 percent chance of occurrence within the next yearefneeur
interval of 11 to 100 years)

x Unlikely +Less than 1 percent chance or occurrence within the next 100 years (recurrence
interval of greater than every 100 years).

Those hazards determined to be of high or medium significance were chzedcter priority hazards
that required further evaluation in Section 3.3 Vulnerability Assessment.fiGgoe was determined by
frequency of the hazard and resulting damage, including deaths/injuries and p@pergnd economic
damage. Hazards occurring infrequently or having little to no impact on the Bagleplanning area
were determined to be of low significance and not considered a priority hazard. clitesg allowed
the FMPC to prioritize hazards of greatest significance and focus resources where thest aeeded.
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been tracking severe weather since 1950. The NCDC Storm Events Databaises @miachive of

destructive storm or weather data and information which includes lotahse and damaging events.

This database contains 176 severe weather events that occurred in MiamidbDateb@tween January

1, 1950 and October 2, 2013. Table 3.4 summarizes these events.

Table 3.4 - NCDC Severe Weather Reports for Miami-Dade County and Cutler Bay, 195013

Type # of Events Property Loss Deaths Injuries
Flash Flood 26 $101,968,000 0 0
Flood/Urban Flood 6 $75,000 0 0
Heavy Rain 18 $325,000 0 0
Storm Surge/Tide 4 0 0 0
Tropical Depression 1 0 0 0
Tropical Storm 9 $112,000 0 0
Waterspout 112 0 0 0
Total: 176 $102,480,000 0 0

Source: National Climatic Data Center Storm Events Databa
Note: Losses reflect totals for all impacted areas within MiaadeDCounty.

The FMPC supplemented NCDC data with data from SHELIYUSpatial Hazard Events and Losses
Database for the United States). SHELDW$® a county-level data set for the United States that tracks
18 types of natural hazard events along with associated property and crop losses, anidrfatalities

for the period 1960-2013. Produced by the Hazards Research Lab at the UnivessityhoCarolina,
this database combines information from several sources (including the NCDC). Fottleatecwsered
multiple counties, the dollar losses, deaths, and injuries were equally divided #me affected counties
(e.g., if four counties were affected, then a quarter of the dollar losses, injudekaths were attributed

to each county).

SHELDUSM contains information on 82 severe weather events that occurred in Miami-Dadéy C
between 1960 and 2013. Table 3.5 summarizes these events.

Table 3.5 - SHELDUS Severe Weather Reports for Miami-Dade County, 1960-2013

Type Eie?lfts Property Loss Crop Loss Deaths Injuries

Coastal 21 $1,498,053.00 $0.00 20 16
Flooding 22 $446,156,299.00 | $635,454,713.00 0 0
Hurricane/Tropical
Storm 28 $13972,458,333.00 $789,380,779.00 13 21
Severe Storm/Thunder
Storm 11 $575,715.00 $445,422.00 0 0

Total: 82 $14420,688,400.00 $1425,280,914.0( 33 37

Source: Hazards & Vulnerability Research Institutel@0The Spatial Hazard Events and Losses Databasesftmited States, Version 13.1
[Online Database]. Columbia, SC: University of SoG#rolina. Available from http://www.sheldus.org
Note: Losses have been adjusted for inflation to 2@llard.

The following sections provide profiles of the natural flood hazards that the FMPGietemtiTable 3.1
Flood Hazard Summary.
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3.2.1 Climate Change and Sea Level Rise

Hazard/Problem Description

Climate change refers to a change in the state of the climate that can be identified (e.g., digtistiogl|

tests) by changes in the mean and/or the variability of its propertieshaingdersists for an extended
period, typically decades or longer. Climate change may be due to naturalipt@cesses or external

forces such as modulations of the solar cycles, volcanic eruptions, and persistent agnicagwnges

in the composition of the atmosphere or in land use (IPCC, 2014). Climate change is a natural occurrence
in which the earth has warmed and cooled periodically over geologic time.eddrd and rapid warming

of the earth over the past century has been cause for concern, as this wsauveiryglikely due to the
accumulation of human-caused greenhouse gases, such;am @@ atmosphere (IPCC, 2007). This
warming is occurring almost everywhere in the world which suggests a ghls#d cather than changes

in localized weather patterns.

There are generally two separate mechanics involved in global sea levelTtigefirst is directly
attributed to global temperature increases, which warm the oceans waters anthieau® expand. The
second is attributed to the melting of ice over land which simply adds teatiee oceans. Global sea
level rise is likely caused by a combination of these two mechanics and can be exdspetat local
level by factors such as erosion and subsidence.

Due to sea-level rise projected throughout the 21st century and beyond, coastal systemslyng |
areas will increasingly experience adverse impacts such as submergence, coastal Hoddowgstal
erosion. The population and assets projected to be exposed to coastal riskassiwaln pressures on
coastal ecosystems will increase significantly in the coming decades due to papgiatith, economic
development, and urbanization (IPCC, 201&puth Florida is particularly vulnerable to the effects of
climate change and sea level rise, due to its populous coastal counties, subtropicaimem] porous
geology and low topography. However, a 1 foot sea level rise projection on theol @utier Bay is
shown on figure 3.25 in Section 3.3.2.

Climate change has the potential to alter the nature and frequency of flesdshtdmat the Town already
experiences such as hurricane storm surge, coastal erosion, and stormwater. d&eaageel rise may
also place additional stress on aquifers (saltwitieusion) and gravity flow stormwater and septic
systems to a rising groundwater table. An elevated storm surge due to seas¢eeeulil produce a
cascade of consequences affecting things such as land use, infrastructures faglievay navigation,
the local economy, public health and safety, drinking water supplies, and ecosystems.

The potential for climate change influences on each flood hazard summarized in tligsnplaal within
HDFK RI WKH KD]JDUGTV 3))UHTXHQF\ /UdicHdOGitrksBdRaB. R ) XWXUH 2FFXUU

Past Occurrences

The rate of sea level rise has varied throughout geologic history, and studieshbewethat global
temperature and sea level are strongly correlated. The Center for Operaticerabgdaphic Products
and Services within NOAA has been measuring sea level for over 150 years, witatiioles operating
on all U.S. coasts. Changes in Mean Sea Level (MSL), either a sea levelséselevel fall, have been
computed at 128 long-term water level stations using a minimum span of 30 years cdtairseat each
location. These measurements have been averaged by month to remove the efféetr dfdsjgency
phenomena (e.g. storm surge) in order to compute an accurate linear sea level trend. Figwsea@ekill
the regional trends in sea level appropriate for the Cutler Bay planning area.

Page p6
Town of Cutler Bay, Florida

Floodplain Mitigation Plan C( 9
May 2015 ame



SRR

Sea Level Trends
EastCoasl | Wes2 Cods! || Guit Coast | Alaska | Hawak | Globa a
Nat ‘s
Wes
e ‘.A;rr Lovisians o0 ﬁ ? g h i
.-s‘vr:onrg"m v I ' t sernd § h
LI mew ‘LSRR D oo e O
1P : AU,
+ L) e
sran
Florida
..... West ey
¥ Fer
}\.n v
. Mty
Prd . Mol
t‘vt?":m Thw i
Ratamas
avana
o Wt
MNe A . SISTes ey Ao e v > WVRERIEAY v IVSCNOT &) Mg Tlte oF chatge CHCH 6 an aTiw A 3C00sE &Y “a » ¢ Al atate
Sea Level Trends
menvyr (fealicentury)
W vsenigery Biwsze) Ba3vocso W-2h 94w
B 205dns Jws(t B $pd2wg W 85092504
W n12@3ns WowiPwt W 206302 M 18LI6(EK.8)

Source: _http://tidesandcurrents.noaa.gov/sltrendsidkrshtml

Figure 3.1 xGulf/Atlantic Coast Sea Level Trends

Figure 3.2 shows the monthly mean sea leDalv
located closest to the Cutler Bay planning area.
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The mean sea level trendliailmh8each, FL station

is 2.39 millimeters/year with a 95% confidence interval of +/- 0.43 mm/yr barsedonthly mean sea
level data from 1931 to 1981 which is equivalent to a change of 0.78 feet in 100 years.
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Figure 3.2 - Mean Sea Level Trend for Miami Beach, Florida
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Cutlor Bay

Frequency/Likelihood of Future Occurrence
Occasional £

Temperature Trends

As previously mentioned, studies have shown that global temperature and sea level ahg strong
correlated. Since 1901, the average surface temperature across the contiguous 48 stetesahasri
average rate of 0.14°F per decade (1.4°F per century). Average temperaturesemaumgore quickly

since the late 1970s (0.36 to 0.55°F per decade). Seven of the top 10 warmest yeansl dar rée
contiguous 48 states have occurred since 1998, and 2012 was the warmest year orFirgu@ 3.3
belowprovided by the EPA shows how annual average air temperatures have changed in different parts of
the United States since 1901. The rate of temperature change for southeast Flofdaerscghtury.

Current science is projecting that the southeastern United States could experigmeral increase in
average temperatures anywhere from 4.5°F to 9°F in the coming century (Karl et al, 111).

Rate of Temperature Change in the United States, 1901-2012

Rate of temperature change (°F per century):

T
-4 -3 -2 -1 0 1 2 3 4
Gray Interval: -0.1 to 0.1°F

[Data source: NOAA [National Oceanic and Atmospheric Administration). 2013, National Climatic Data Center. Accessed
April 2013, www.ncde.noaa govioa/ncdc htmil.

For more information, visit LS. EPA's "Climate Change Indicators in the United States” at www.epa.gowidimat-
echange/indicators.

Figure 3.3- Rate of Temperature Change in the United States, 1901-2012

Sea Level Trends

Recognizing the variability in local sea level rise projections, the Southkaita Regional Climate
Change Compact (SFRCCC) was created in order to unify the existing sbUFlmada sea level rise
projections and create a single projection for regional planning purposes. The CGkERQsIsts of the
county commissions of Monroe, Miami-Dade, Broward and Palm Beach Counties.

Key participants in developing existing sea level rise projections were invtghrticipate in the
Regional Climate Change Compact Technical Ad hoc Work Group (Work Group). The Wk G
reviewed available scientific literature to develop a unified sea levgbmigection to be used as a guide
for future policy decision makers. The Work Group ultimately agreedtlieat).S. Army Corps of
Engineers Guidance Document curves (USACE, 2009) offered a reasonable and dpfejesitien to
be used for planning purposes in the southeast Florida region. The USACE projecti&ey¥gest
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tidal data from 1913-1999 as the foundation for the projection and references tB@Meas the starting
date as shown in Figure 3.4. Sea level rise is currently projacsed inches by 2030 and 9-24 inches by
2060.

36 Annual Sea Level at Key West
i Projected Sea Level Rise Range based on USACE Guidance
s Historic Key West Sea Level Rise Rate for Comparison

30

Sea Level Rise (inches)
— ~N
w &
A .
N
Sea Level Rise (feet)

0 W ! 0

14
1980 1990 2000 2010 2020 2030 2040 2050 2060

Figure 3.4 - Southeast Florida Sea Level Rise Projection
Source: Southeast Florida Regional Climate Compathnified Sea Level Rise Projection for Southeast &grApril 2011.

Table 3.6 shows the projected change in the rate of rise of sea level by decade, illustrating th&acceler
of rate with time.

Table 3.6 - Projected Rate of Sea Level Rise by Decade

Time Range Decadal Rate of Rise
Projected Rise Historic Projected Rate of Sea Level Rise
(Inches) (Inches/Decade) (Inches/Decade)
0.82-0.94
20102020 15-3.0 1.4-3.2
20202030 3.0-7.0 1.6-4.0
20302040 5.0-12.0 1.8-4.8
20402050 7.0-175 2.0 £5.6
20502060 9.0-24.0 2.2 +6.3

Source: Southeast Florida Regional Climate Compathified Sea Level Rise Projection for Southeast &#&rapril 2011.

According to the SFRCCC, scientific evidence strongly supports that sea lesgigsand will continue

to rise beyond 2060 even if mitigation efforts to reduce greenhouse gas emission cassfslic
Uncertainties in sea level rise projections do exist due to natural vayiabititations of existing

computer models, and the inability to forecast human response in limiting greemgjasusenissions.
Therefore, projections will need to be reviewed and revised in the future as modphbditias improve

and major findings in climate science data become available.

Ultimately, it is important to understand that sea level rise is not an endpoint but rathén@rapirend,
and Cutler Bay must consider and plan for sea level rise in future policy decisloderstanding trends
in sea level, as well as the relationship between global and local skaplewvides critical information
about the potential impacts of climate change and sea level rise on the CutiglaBaing area. By
examining local rates of sea level change and local projections for skdadevat 3-7 inches by 2030 and
9-24 inches by 2060, Cutler Bay can begin to analyze and plan for the impactsedeteséin long-
range planning.
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3.2.2 Coastal/Canal Bank Erosion

Hazard/Problem Description

Coastal Erosion

Coastal erosion is a process whereby large storms, flooding, strong wavessditavel rise, and human
activities, such as inappropriate land use, alterations, and shore protectiaregyucears away the
beaches and bluffs along the coast. Erosion undermines and often destroys homes, busthpabéis, an
infrastructure and can have long-term economic and social consequémoesding to NOAA, coastal
erosion is responsible for approximately $500 million per year in coastagrprdpss in the United
States, including damage to structures and loss of land. To mitigate coasiah,ethe federal
government spends an average of $150 million every year on beach nourishment and otlee shorel
erosion control measures.

Coastal erosion has both natural causes and causes related to human construaties. aGradual

coastal erosion results naturally from the very slow rise of sea-lS@lere coastal erosion can occur

over a very short period of time when the state is impacted by hurricamgisaltrstorms and other

weather systems. In Florida, sand is moved parallel to most beaches by longshore drift and currents. Sand

is continually removed by longshore currents in some areas but it is also contiepldyed by sand

carried in by the same type of currents. Structures such as piers or sea walis,ajtt navigational

inlets may interrupt the movement of sand, abd@G FDQ EHFRPH 3SWUDSSHG” LQ RQH SC
structures. The currents will continue to flow, though depleted of sand tragpeeadete which leads to

erosion.

Erosion rates and potential impacts are highly localized. Average coastlssioecrates of 25 feet per
year are not uncommon on some barrier islands in the Southeast. Severe storms caevesmeider
beaches, along with substantial dunes, in a single event. In undeveloped areas, theseshigh rates
are not likely to cause significant concern, but in some heavily populatediwatine or two feet of
erosion may be considered catastrophic (NOAA, 2014).

Canal Bank Erosion

Streams/canals erode by a combination of direct stream processes, like down cuttitgraherosion,
and indirect processes, like mass-wasting accompanied by transportation. When thkebemats) water
on the outside of the bend (the cut-bank) flows faster and water on the inside of thééd@aih¢) flows
slower as shown in Figure 3.5. This distribution of velocity results in erostumrowy on the outside of
the bend and deposition occurring on the inside of the bend.

Stream bank erosion is a natural process, but acceleration of this natural gezmkssto a
disproportionate sediment supply, stream channel instability, land loss, Hab#aind other adverse
effects. Stream bank erosion processes, although complex, are driven by two major congtozemts:
bank characteristics (erodibility) and hydraulic/gravitational forces. Mamng Use activities can affect
both of these components and lead to accelerated bank erosion. The vegetation rooting characteristics can
protect banks from fluvial entrainment and collapse, and also provide internal bankhstrétigen
riparian vegetation is changed from woody species to annual grasses artd/othiiinternal strength is
weakened, causing acceleration of mass wasting processes. When land use chaniges wetershed,
such as clearing land for agriculture or development, runoff increases. Witindfease in runoff the
stream channel will adjust to accommodate the additional flow, increasing streaembaioki. Stream
bank aggradation or degradation is often a response to stream channel instabilitybaSknesosion is
often a symptom of a larger, more complex problem, the long-term solutions oftereimvabh more
than just bank stabilization. As a result canal bank erosion can ooouglibut the Town of Cutler Bay
as shown on Figure 3.13 (Cutler Bay Canal System) in Section 3.2.5.
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Figure 3.5- Stream Meanders

Past Occurrences

Miami-Dade County has been addressing coastal erosion since 1975 and invests approximately $6 million

annually in beach restoration. However, unlike other communities witlimi-Dade County affected
by coastal erosion, the shoreline of Biscayne Bay (the eastern boundary of tha@yutdanning area)
is protected by mangroves within Biscayne National Park which assist in shombtection and
stabilization. The tangled root systems of the mangroves trap sediments whaftpmastal erosion.
Mangroves also assist in buffering the coastal zone from tropical séminsurricanes as their branches
and root systems create friction that reduces the force of winds and waves. Th#refarangroves
play a large role in protecting Cutler Bay from coastal erosion. As a,resatital erosion does not pose
an imminent threat to insurable buildings in Cutler Bay.

Cutler Bay has reported one localized instance of limited canal erosigeargh of the NCDC database
and SHELDUS database resulted in no past occurrences of coastal erosion or careosiank

Furthermore, a report completed in June 2012 by the Florida Department of EnvironmetetetidPr

(DEP), Division of Water Resource Management, titl
Critically Eroded Beaches in Florida which
inventoried critically eroded areas along the Atlan
and Gulf coasts did not identify any areas of eros
within the Cutler Bay planning area.

Frequency/Likelihood of Future Occurrence

Likely + Several known localized instances of ca
erosion prove that his hazard should be considered
likely concern. However, no structural damage
insurable structures has occurred and is not likely]
impact any buildings.

Coastal erosion is an unlikely concern for Cutler Bay. Canal Erosion on SW194th Street
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However, it is paramount that Cutler Bay continues to maintain the naturalpilotattion benefits and
floodplain functions provided by Biscayne National Park. This coastal flood zone stewnédn
preserved and undeveloped in order to continue to protect the Cutler Bay planning@remdstal
erosion. In areas along the canal system throughout the Cutler Bay Planning aertenthef canal bank
erosion is an average of 1 toexfof erosion along the top and/or sides of canal banks. The maintenance
of the canal system is the responsibility of Miami-Dade County and the South Florida Water Management
District.

Climate Change and Coastal/Canal Bank Erosion

Sea-level rise will raise all tide levels, from low tide to stormgsurWave action at higher tide levels

may cause erosion of sandy beaches. Higher storm surges, which may be accomysiroaddsystorm

winds, could wash over the tops of sand dunes, flooding the burrows of dune-nestiats.anthe
combined effects of wind and waves could damage dunes, leaving the beachfront more vulnerable
(UF/IFAS Extension, 2013).

mainland bay barrier island ocean

Credits: Jane Hawkey, IAN Image Library (ian.umces.etadelibrary/)
Figure 3.6 - Seal Level Rise and Coastal Erosion of Dunes

According to the Center of Ocean Solutions, there has been a dramatic increase in coastal erosion over the
last two decades and this is expected to continue as sea levalndsstorm frequency and severity
increase. Rather than occurring over the same time scale with sea level riss, @rdeaches and

coastal cliffs is expected to occur in large bursts during storm events ast afréstrieased ave height

and storm intensity. Because of these large events, scientific models pragstidreline erosion may
outpace sea level rise by 50 to 200 fold. Erosion will have significaattefdbn coastal habitats, which

can lead to social and economic impacts on coastal communities. With the redficoastal habitats

and the ecological services they provide, coastal communities will experience maguent and
destructive flooding, compromised water supplies and smaller or fewer beaches.

3.2.3 Daml/Levee Failure

Hazard/Problem Description

Dam Failure
A dam is a barrier constructed across a watercourse that stores,sgomtrdiverts water. Dams are
usually constructed of earth, rock, or concrete. The water impounded behind a damad tefas the
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reservoir and is measured in acre-feet. One acre-foot is the volume ofheatervers one acre of land
to a depth of one foot. Dams can benefit farm land, provide recreation areas, geeetiatalgyower,
and help control erosion and flooding issues.

A dam failure is the collapse or breach of a dam that causes downstreamgfloDdim failures may be
caused by natural events, human-caused events, or a combination. Due to the laakagf advning,
failures resulting from natural events, such as hurricanes, earthquakes, odéanasfly be particularly
severe. Prolonged rainfall and subsequent flooding is the most common cause of dam failure.

Dam failures usually occur when the spillway capacity is inadequate and wateps\vthe dam or when
internal erosion in dam foundation occurs (also known as piping). If interasion or overtopping
cause a full structural breach, a high-velocity, debris-laden wall aitrwis released and rushes
downstream, damaging or destroying anything in its path. Overtopping is the poauwsg of earthen
dam failure in the United States.

Dam failures can result from any one or a combination of the following:

Prolonged periods of rainfall and flooding;
Inadequate spillway capacity, resulting in excess overtopping flows;
Internal erosion caused by embankment or foundation leakage or piping;

Improper maintenance, including failure to remove trees, repair internal seepage problems,
replace lost material from the cross-section of the dam and abutments, or maintain gates, valves,
and other operational components;

X Improper design, including the use of improper construction materials and construction practices;

X Negligent operation, including the failure to remove or open gates or valves during high flow
periods;

X Failure of upstream dams on the same waterway; and
x High winds, which can cause significant wave action and result in substantial erosion.

X X X X

Water released by a failed dam generates tremendous energy and can cause a ifooatalsaiphic to
life and property. A catastrophic dam failure could challenge local respopabilitees and require
evacuations to save lives. Impacts to life safety will depend on the wammeagahd the resources
available to notify and evacuate the public. Major casualties and loss of liferesuld as well as water
guality and health issues. Potentially catastrophic effects to roads, bridges, andiealss of majo
concern. Associated water quality and health concerns could also be issues. FRaciofeiénce the
potential severity of a full or partial dam failure are the amount ofmiatpounded; the density, type,
and value of development and infrastructure located downstream; and the speed of failure.

The National Inventory of Dams (NID) is a database of dams in the Unitex Sthich was developed
and is maintained by the USACE. Congress authorized the USACE to inventory damoathpa972
National Dam Inspection Act. Several subsequent acts have authorized maintenance IDf dinel N
provided funding. The USACE collaborates with FEMA and state regulatory ofticedlect data on
dams. The goal of the NID is to include all dams in the United States which nieastabne of the
following criteria:

1. High hazard classification - loss of at least one human life is likely if the dam fails

2. Significant hazard classification - possible loss of human life and likely isemifproperty or
environmental destruction

Page B3
Town of Cutler Bay, Florida

Floodplain Mitigation Plan C( 9
May 2015 ame



3. Equal or exceed 25 feet in height and exceed 15 acre-feet in storage
4. Equal or exceed 50 acre-feet storage and exceed 6 feet in height

Low hazard dams which do not meet the criteria specified in number 3 or 4 a@nelndéed in the NID

even if they are regulated according to state criteria. In some states, the ofitheee dams is several
times the number of dams included in the NID.

Figure 3.7 reflects all dams included in the NID that are located around the Bagiglanning area.
There are no dams located within the jurisdictional boundaries of Cutler Bayoaamgas within Cutler

Bay that could be affected by a dam failure. Table 3.7 details all damedowéhin Miami-Dade
County as included in the NID.
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Figure 3.7- National Inventory of Dams for Cutler Bay
Table 3.7 - National Inventory of Dams, Miami-Dade County
Dam Name NIDID Owner hieight { NID Storage PUIELRY River
(Ft) (acre-feet) Purpose
Structure 338 FLO0690| SFWMD 26 242 Other CANAL 1
Structure No. 148 | FL00390| SFWMD | 20 2977 | Flood Control| BMACK Cl?EEK (C-
Structure No21 FLO0399| SFWMD 20 853 Flood Control BLACK Cil;EEK (C-
Structure No20A FLO0402| SFWMD 32 495 Flood Control CANAL 106
LEVEE 29
Structure No. 333 FLO0681| SFWMD 23 2726900 Other BORROW CANAL
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Dam Name NIDID Owner FETEL | D S L River
(Ft) (acre-feet) Purpose
MOWRY CANAL
Structure No. 166 FLO0386| SFWMD 23 92 Flood Control (C-103(N))
SNAPPER CREEK
Structure No22 FLO0394| SFWMD 23 1270 Flood Control|  CANAL (C-2)
S-31 BYPASS
stucture No337 | 1) y0693| sFwMD | 15 545380 Irrigation CANAL
PRINCETON
Structure No165 FLO0387| SFWMD 22 507 Flood Control| CANAL (C-102)
PRINCETON
Structure No21A FLO0400| SFWMD 31 527 Flood Control| CANAL (C-102)
PRINCETON
Structure No194 FLO0381| SFWMD 24 1039 Flood Control| CANAL (C-102)
LEVEE 31N
Structure No173 FLO0376| SFWMD 20 2977 Flood Control] BORROW CANAL
COMFORT CANAL
Structure No25 FLO0688| SFWMD 13 560 Other (C-5)
AEROJET CANAL
Structure No197 FLO0389| SFWMD 14 1326 Flood Control (C-111)
MODEL LAND
Structure No20 FLO0403| SFWMD 27 495 Flood Control| CANAL (C-107)
SNAKE CREEK
Structure No30 FLO0383| SFWMD 14 292 Flood Control CANAL (C-9)
AEROJET CANAL
Structure No176 FLO0373| SFWMD 23 1639 Flood Control (C-111)
LITTLE RIVER
Structure No27 FLO0405| SFWMD 20 1400 Flood Control CANAL (C-7)
LEVEE 33
Structure No32 FLO0385| SFWMD 16 292 Flood Control| BORROW CANAL
SNAKE CREEK
Structure No29 FLO0407| SFWMD 21 3410 Flood Control CANAL (C-9)
TAMIAMI CANAL
Structure No25B FLO0679| SFWMD 21 1500 Flood Control (C-4)
MOWRY CANAL
Structure No20F FL00401| SFWMD 32 683 Flood Control (C-103)
MIAMI CANAL (C-
Structure No31 FLO0384| SFWMD 24 545380 Flood Control 6)
MOWRY CANAL
Structure N0196 FLO0377| SFWMD 13 1039 Flood Control (C-103)
MIAMI RIVER
Structure No26 FLO0404| SFWMD 25 1460 Flood Control| (NORTH FORK)
Structure No121 FL00392| SFWMD 13 1000 Flood Control -
BISCAYNE CANAL
Structure No28 FLO0406| SFWMD 21 1247 Flood Control (C-8)
TAMIAMI CANAL
Structure No336 FLO0683| SFWMD 18 545380 Other (C-4)
LEVEE 30
Structure No32A FLO0691| SFWMD 17 2618 Other BORROW CANAL
G93 Control Structurg FL76008| SFWMD 12 280 Flood Control C-3 CANAL
MOWRY CANAL
Structure No179 FL0O0388| SFWMD 32 812 Flood Control (C-103)
G211Control FL76001| SFWMD 22 600 Flood Control C-1W CANAL
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Height

NID Storage

Primary

Dam Name NIDID Owner (Ft) (acre-feet) Purpose River
Structure
C4 EDB South
Control Structure FL76003| SFWMD 11 1872 Flood Control| TAMIAMI CANAL
C4 EDB East Control
Structure FL76002| SFWMD 11 1872 Flood Control| TAMIAMI CANAL
G119Control TAMIAMI CANAL
Structure FL76004| SFWMD 22 40000 Water Supply (C4)
G58 Control Structure| FL76005| SFWMD 14 200 Other ARCH CREEK

Fish and
G70 Control Structurg FL76006| SFWMD 20 42220 Wildlife Pond L-29 CANAL
C-7 EXTENSION

G72 Control Structure| FL76007| SFWMD 14 1250 Other CANAL

Source: U.S. Army Corps of Engineers National Inventbiyams

Levee Failure

)(0$ GHILQHV D OHYMhdde btictane, ey an earthen embankment, designed and
constructed in accordance with sound engineering practices to contain, control, ohdiflext of water

LQ RUGHU WR UHGXFH WKH ULDMNeKeel yRdPns\Vdh§iss &F leiess, fllodvRIE laqld
associated structures, such as closure and drainage devices, which are constructed andinoperated
accordance with sound engineering practicel YHHY RIWHQ KDYH (LQWHULRU GUDLQD
conjunction with the levees to take water from the landward side to tlee sidé. An interior drainage

system may include culverts, canals, ditches, storm sewers, and/or pumps.

Levees and floodwalls are constructed from the earth, compacted soil or antifatigfials, such as
concrete or steel. To protect against erosion and scouring, earthen levees can be cthvgradsnand
gravel or hard surfaces like stone, asphalt, or concrete. Levees and floodwigitscaily built parallel
to a waterway, most often a river, in order to reduce the risk of flooding aréa behind it. Figure 3.8
below shows the components of a typical levee.

— _Flood
3_ Depth

Source: FEMAWAhat is a Levee Fact SheAugust 2011
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Levees provide strong flood protection, but they are not failsafe. Leveessigaeatl to protect against a
specific flood level and could be overtopped during severe weather events. Levees redliceinate,
the risk to individuals and structures behind the.levee system failure or overtopping can create
severe flooding and high water velocities. It is important to remembendHat/ee provides protection
from events for which it was not designed, and proper operation and maintenance a@rnecesduce
the probability of failure.

Figure 3.9 below reflects all levees included in the U.S. Army Corps of EmgitNagional Levee
Database (NLD). Levee centerlines are indicated in purple. Table 3.8 detaileed Vethin a 25 mile
radius of the Town of Cutler Bay as included in the NLD. No areas witlerBay could potentially be
affected by a levee failure.

takes | Heights Crandon
/ — Park
{ —
{ {(874)
| T 1]
The 4 ! "
Hammogks \ /_Kendall Bincctest
Country
Walk
” Richmond
West X L
ySouth|Miami
Heights
‘Cutler Bay i :
\ Biscayne
ulds | Bay
|
B '
Prninceton J r’—)
= £
L) ) .
‘2 ,‘-“ sl -
A Mahgrove
Leisure City Preserve
59 g I ;
P Biscayne
Homesteads National Park
! Florida City
-
0
QD)

Source: U.S. Army Corps of Engineers National Levee Ra@b
Figure 3.9 - National Levee Database for Cutler Bay

Table 3.8 - National Levee Database, Cutler Bay Planning Area

: Length Inspection Leveed Area
County(ies) System Name Sponsor (mi) Rating Type
Broward, Hendry, Miami- Minimally
Dade, Palm Beach L-38 Section 2 SFWMD 3.74 Acceptable Agricultural
Minimally
Miami-Dade East Coast, 130 SFWMD 13.88 Acceptable Urban
Minimally
Miami-Dade L-31 East SFWMD 18.91 Acceptable Rural
Miami-Dade 8.5 Square Mile Areg SFWMD 13.38 Minimally Urban
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: Length Inspection Leveed Area
County(ies) System Name Sponsor (mi) Rating Type

Acceptable
Minimall

Miami-Dade L-31W Segment 3 SFWMD 515 Acceptagle Agricultural
Minimall

Miami-Dade L-31 West SFWMD 16.5 Acceptagle Urban
Minimally

Miami-Dade C-111 SD South | SFWMD 6.76 Acceptable Agricultural

Broward, Collier, Miami-

Dade, Monroe L-29 SFWMD 45.38 Unacceptable Agricultural
Minimally

Broward, Miami-Dade East Coast, 133 SFWMD 8.17 Acceptable Urban
Minimally

Miami-Dade C-111 SD North SFWMD 5.86 Acceptable Agricultural
Minimally

Broward, Miami-Dade WCA-3B SFWMD 51.89 Acceptable Agricultural
Minimally

Miami-Dade L-31 North SFWMD 21.11 Acceptable Urban

Source: U.S. Army Corps of Engineers National Levee Ratb

Past Occurrences
There are no past reported dam breaches or levee failures within Cutler Bay.
Frequency/Likelihood of Future Occurrence

Unlikely #here are no high or significant hazard dams located within Cutler Bayharel dre no
documented occurrences of past levee failure. Therefore, the extent of dam andillenecerfahe
Cutler Bay planning area would be negligible and have no effect (0 feet) in rising flood levels.

It should be noted that there are no levees within Cutler Bay that have been deytifiEMA to protect
against the 100-year flood. Therefore, Cutler Bay residents should not loeifitiea false sense of
security by the surrounding levees as no level of protection is guaranteed. In fact, areas bebittthlevee
cannot be certified are typically considered high-risk areas.

Climate Change and Dam/Levee Failure

While average annual rainfall may increase or decrease slightly as a resulttadé cdhange, the intensity
of individual rainfall events is likely to increase which could overwhetngife flood control systems.
Climate change is unlikely to change the risk of the Town to dam failure. Hqvietuee levees and sea
walls may need to be built to combat the effects of sea level rise and stgemwhich would affect
future risk.

3.2.4 Flood: 100-/500-year

Hazard/Problem Description

Flooding is defined by the rising and overflowing of a body of water ontmadbyr dry land. Flooding
can result from an overflow of inland or tidal waters or an unusual accumulatiomadf of surface
waters from any source. Flooding within Cutler Bay can be attributéidaioflooding resulting from
hurricanes and tropical storms and heavy rainfall that overburdens the drainage eygiin the
community.

The primary source of flooding in Cutler Bay is due to stormwater runodrevbatch basins and the
underground drainage system are not able to handle heavy rainfall events. Thisflypéirgf causes
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intersections to become impassible and sometimes affects nearby buildmg&MPC and Town staff
identified several locations where localized stormwater flooding occurs.

During major flood events the canal system has the potential to overflow whichmpaat inearby
properties. Because the water table is extremely high in south Florida, ¢énéador canal flooding is
prominent during major events.

Coastal storm surge can impact properties in eastern Cutler Bay esppdiadiySaga Bay area. The last
time properties were affected by storm surge was during Hurricane Andrew. TéeWetlands which
sits between Key Biscayne National Park and Saga Bay provides some protection fromstwasta
surge flooding.

Sources and Types of Flooding

In Cutler Bay, all flooding can be defined as coastal, drainage or flashnfipotMost drainage related
flooding results from intrusion of tide water into drainage outlets whicheptewdrainage features from
operating as they were designed.

Coastal (Tidal) Flooding All lands bordering the coast along Biscayne Bay are prone to tidal
affects/flooding. Coastal land such as sand bars, barrier islands and deltas provide zpbeffe help
protect human life and real property relative to the sea much as flood plaiigepadouffer zone along
rivers and other bodies of water. Coastal floods usually occur asltzofestonormally high tides or tidal
waves, storm surge and heavy rains in combination with high tides, tropical storms and hurricanes.

Drainage Drainage flooding occurs primarily in urban or developed areas when the volunneotf
exceeds the capacity of the drainage system. Flooding of this nature canrbsuthef increased
development, inadequate drainage structures, riverine flooding, coastal flooding or a combfribdea
causes.

Flash or Rapid Flooding Flash flooding is the result of heavy, localized rainfall, possibly fstow-
moving intense thunderstorms that cause small streams to overflow. InEay/dtash floods are most
common when rain fall on built-up areas where impervious surfaces, gutters amcetozrs speed up
the flow of run-off. These flood waters have high velocities that grabda of sweeping everything in
their path.

Health Hazards Associated with Flooding

Certain health hazards are also common to flood events. While such problems are aftgorted,

three general types of health hazards accompany floods. The first comes from thetsetiter
Floodwaters carry anything that was on the ground that the upstream runoffygickeduding dirt, oil,

animal waste, and lawn, farm and industrial chemicals. Pastures and areas where farm animals are kept or
their wastes are stored can contribute polluted waters to the receiving streams.

Floodwaters also saturate the ground, which leads to infiltration into sanitagy $ees. When
wastewater treatment plants are flooded, there is nowhere for the sewage ttnfiliration and lack of
treatment can lead to overloaded sewer lines that can back up into lovaigiag and homes. Even
when it is diluted by flood waters, raw sewage can be a breeding ground temiebaach as e. coli and
other disease causing agents.

The second type of health problem arises after most of the water has gone. S$iagisacen become
breeding grounds for mosquitoes, and wet areas of a building that have not bedy plegreed breed
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mold and mildew. A building that is not thoroughly cleaned becomes a health hapaaals for
small children and the elderly.

Another health hazard occurs when heating ducts in a forced air system are not mlepady after
inundation. When the furnace or air conditioner is turned on, the sediments leftlucthare circulated
throughout the building and breathed in by the occupants. If the county water sys®eipréssere, a
boil order may be issued to protect people and animals from contaminated water.

The third problem is the lonf¢ HUP SV\FKRORJLFDO LPSDFW RI KDYLQJ EHHQ W}
home damaged and personal belongings destroyed. The cost and labor needed to repair aafiy@old-dam

home puts a severe strain on people, especially the unprepared and uninsured. There is asora long-
problem for those who know that their homes can be flooded again. The resuéigsyost floodplain

residents takes its toll in the form of aggravated physical and mental health problems.

Flooding and Floodplains

The area adjacent to a channel is the floodplain, as shown in Figure 3.10. A floeifikgior nearly
flat land adjacent to a stream or river that experiences occasional or péooding. It includes the
floodway, which consists of the stream channel and adjacent areas thdtocatjows, and the flood
fringe, which are areas covered by the flood, but which do not experience a strong current.

Characteristics of a Floodplain

__Floodplain >
Flood Fringe _Flogd Fringe

Source. NFIP Gudebook, FENMA

Figure 3.10 - Characteristics of a Floodplain

In its common usage, the floodplain most often refers to that area that is inungd#tedL00-year flood,

the flood that has a 1% chance in any given year of being equaled or exceeded. The fldf@dyisahe

national minimum standard to which communities regulate their floodplainagh the National Flood
Insurance Program (NFIP). The 500-year flood is the flood that has a 0.2 percent chance of being equaled
or exceeded in any given year. The potential for flooding can change and increagé tharious land

use changes and changes to land surface, which result in a change to the floAdplzmge in
environment can create localized flooding problems inside and outside of natadgldins by altering

or confining natural drainage channels. These changes are most often created by human activity.

The Town of Cutler Bay has been a participant in the NFIP since August 31, 2Q@r Bay has
DFKLHYHG D &0DVYV IORRG LQVXUDQFH UDWLQJ WRWRRJIK6 S\DWMHA. F
which rewards all policyholders in the Town with a 20 percent reduction in tloeid insurance

premiums. Table8.9 +3.12 reflect NFIP policy and claims data for the Town categorized by structure

type, flood zone, Pre-FIRM and Post-FIRM.
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Table 3.9 - NFIP Policy and Claims Data by Structure Type

Number of NUoEs Total of
o Total Total Closed .
Structure Type Policiesin ; . Closed Paid
Premium Coverage Paid
Force Losses
Losses
Single Family 2,623 $1,592,000 $640,369,700 4 $127,940
2-4 Family 23 $10,150 $4,922,000 0 $0
All Other Residential 651 $111,094 $75,238,600 0 $0
Non-Residential 28 $41,538 $12,736,600 0 $0
Total 3,325 $1,754,782 $733,266,900 4 $127,940

Source: FEMA Community Information System, April 2014

Table 310- NFIP Policy and Claims Data by Flood Zone

NI EEE] O] Total METHIEED € Total of Closed
Flood Zone Policiesin Total Premium Closed Paid .
Force Coverage Losses Paid Losses
Qgrlléio & AE 2,482 $1,433,176 | $517,974,300 1 $6,388
A Zones 0 $0 $0 0 $0
AO Zones 0 $0 $0 0 $0
AH Zones 535 $196,197 $127,246,300 1 $37,858
AR Zones 0 $0 $0 0 $0
A99 Zones 0 $0 $0 0 $0
V01-30 & VE
Zones 0 $0 $0 0 $0
V Zones 0 $0 $0 0 $0
D Zones 0 $0 $0 0 $0
B, C & X Zone 0 $0 $0 0 $0
Standard 5 $5,990 $1,223,300 1 $46,367
Preferred 303 $119,419 $86,823,000 1 $37,327
Total 3,325 $1,754,782 $733,266,900 4 $127,%0

Source: FEMA Community Information System, April 2014

Table 311 - NFIP Policy and Claims Data Pre-FIRM

Number of Number of Total of Closed
Flood Zone Policiesin Total Premium | Total Coverage Closed Paid .
Paid Losses
Force Losses

A01-30 & AE
Zones 1,128 $565,394 $196,551,500 0 $0
A Zones 0 $0 $0 0 $0
AO Zones 0 $0 $0 0 $0
AH Zones 482 $176,615 $114,464,800 1 $37,858
AR Zones 0 $0 $0 0 $0
A99 Zones 0 $0 $0 0 $0
V01-30 & VE
Zones 0 $0 $0 0 $0
V Zones 0 $0 $0 0 $0
D Zones 0 $0 $0 0 $0
B, C & X Zone 242 $99,243 $68,388,000 1 $46,367

Standard 3 $4,463 $975,000 1 $46,367
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Number of Number of Total of Closed
Flood Zone Policiesin Total Premium | Total Coverage Closed Paid .
Paid Losses
Force Losses
Preferred 239 $94,780 $67,413,000 0 $0
Total 1,852 $841,252 $379,404,300 2 $84,225

Source: FEMA Community Information System, April 2014

Table 312 - NFIP Policy and Claims Data Post-FIRM

Number of Number of Total of Closed
Flood Zone Policiesin Total Premium | Total Coverage Closed Paid Pai
aid Losses
Force Losses
;\grllf;o & AE 1,354 $867,782 | $321,422,800 1 $6,388
A Zones 0 $0 $0 0 $0
AO Zones 0 $0 $0 0 $0
AH Zones 53 $19,582 $12,781,500 0 $0
AR Zones 0 $0 $0 0 $0
A99 Zones 0 $0 $0 0 $0
V01-30 & VE
Zones 0 $0 $0 0 $0
V Zones 0 $0 $0 0 $0
D Zones 0 $0 $0 0 $0
B, C & X Zone 66 $26,166 $19,658,300 1 $37,327
Standard 2 $1,527 $248,300 0 $0
Preferred 64 $24,639 $19,410,000 1 $37,327
Total 1,473 $913,530 $353,862,600 2 $43,715

Source: FEMA Community Information System, April 2014

Regulated floodplains are illustrated on inundation maps called Digital Flseadahce Rate Maps
(DFIRMS). It is the official map for a community on which FEMA has deliegdioth the special flood
hazard areas (SFHAs) and the risk premium zones applicable to the communitys &pirsent the

areas subject to inundation by the 1-percent-annual chance flood event.

Strioctet within the

SFHA have a 26-percent chance of flooding during the life of a standard 30-yegageorflood zones
are geographic areas that FEMA has defined according to varying levels of #&odnd type of
flooding. Flood prone areas were identified within the Town of Cutler Bay ubignost current Flood

Insurance Study (FIS) and associated DFIRMs developed by FEMA and adopted by ordinance on
September 11, 2009. Table 3.13 summarizes the flood insurance zones identified by the DFIRMs. Figure

3.11 reflects the mapped flood insurance zones for the Town of Cutler Bay.

Table 313 +Mapped Flood Insurance Zones within Cutler Bay

Zone

Description

VE

Also known as the coastal high hazard areas. They are areas soabjégh velocity water|
including waves; they are defined by the 1% annual chance) (hase limits (also known as
the 100-year flood) and wave effects 3 feet or greater. The haaaslis mapped with bag
flood elevations (BFEs) that reflect the combined influence of stillwdterdfelevations,
primary frontal dunes, and wave effects 3 feet or greater.

AE

AE Zones, also within the 100-year flood limits, are defined with BR&sreflect the combine
influence of stillwater flood elevations and wave effects less thaet3Tiee AE Zone generall
extends from the landward VE zone limit to the limits of the 10f-yflood from coastal
sources, or until it reaches the confluence with riverine flood saufte AE Zones also depi
the SFHA due to riverine flood sources, but instead of being sdbdiinto separate zones
differing BFEs with possible wave effects added, they represent thiegtofile determined by
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Zone Description

hydrologic and hydraulic investigations and have no wave effects.

Areas subject to inundation by 1-percent-annual-chance shéboding (usually areas o
AH ponding) where average depths a8 feet. BFEs derived from detailed hydraulic analyses
shown in this zone.

Moderate risk areas within the 0.2-percent-annual-chance floodates of 1-percent-annual
chance flooding where average depths are less than 1 foot, aleperognt-annual-chance
flooding where the contributing drainage area is less than 1 sgilar@nd areas protected
from the 1-percent-annual-chance flood by a levee. No BFEaserflood depths are shown
within these zones. (Zone X (shaded) is used on new and revised rpéinf Zone B.)

0.2% Annual Chance
(shaded Zone X)

Minimal risk areas outside the 1-percent and .2-percent-annuatecfiandplains. No BFEs or
Zone X (unshaded) base flood depths are shown within these zones. (Zone X (unshaded) @ usav and revised
maps in place of Zone C.)

Atlantic
Ocean

Legend N
G Town Limits }k
100yr Flood Zone
Coastal VE Zone (100yr)
Zone AH (Ponding)
500yr Flood Zone Iamec’y M““O 0,125 025 0.5 0.75 1

Figure 3.11- Cutler Bay DFIRM Flood Zones

The NFIP utilizes the 100-year flood as a basis for floodplain management. $hdefthes the
probability of flooding as flood events of a magnitude which are expected to be equaled or exceeded o
on the average during any 100 year period (recurrence intervals). Or considetteer way, properties
within a 100-year flood zone have a one percent probability of being equaled or exceaugdiur
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given year. Mortgage lenders require that owners of properties with [fedexeked mortgages located
within SFHAs purchase and maintain flood insurance policies on their pespei@ionsequently, newer
and recently purchased properties in the community are insured against flooding. Dueisk tfe
flooding from hurricanes, all property owners in the Town, even if the properbt iscated in a SFHA,
should be encouraged to purchase and maintain flood insurance policies.

Past Occurrences

Miami-Dade County has sustained flood events severe enough to warrant federal dexdatations as
shown in Table 3.3 within Section 3.1.2. Flooding can occur in Cutler Bay year-araumgl maost
frequent in late winter or early spring and again during the summer wtechistorically the wettest
periods of the year. The summer months often bring persistent thunderstorms atedsumimer the
heavy rains associated with tropical storms and hurricanes are more prevBheniaverage annual
rainfall for Cutler Bay is 58 to 60 inches. Past occurrences for trogiicahs and hurricanes can be
found in Section 3.2.6.

Table 3.14 shows the flood events from causes other than hurricanes reported by @aiht@D1995

for Miami-Dade County. Table 3.15 shows the SHELDUS flood events from causes other tha
hurricanes from 1960 to 2013.

Table 314 - NCDC Flooding in Miami-Dade County - 1995 to October 2013

Location Date Event Type Injuries/Deaths Damages
£ Broward & E 22-Jun95 Flash Flood 0/0 $1,500,000
Kendell Dr Area 26-Apr-97 Flash Flood 0/0 $0
NE Portion 08-Jun99 Flash Flood 0/0 $50,000
East Portion 15-0ct99 Flash Flood 0/0 $100,000,000
North Miami 09-Dec02 Flash Flood 0/0 $50,000
Kendall 28-Sepo4 Flash Flood 0/0 $50,000
North Miami Beach 20-May-07 Flash Flood 0/0 $5,000
Miami Beach 20-May-07 Flash Flood 0/0 $0
Miami 20-May-07 Flash Flood 0/0 $0
South Miami 05-Jul-07 Flash Flood 0/0 $0
Biscayne Bay Arpt 04-Oct-08 Flash Flood 0/0 $1,000
Ojus 09-Oct-08 Flash Flood 0/0 $10,000
Biscayne Park 05-Jun9 Flash Flood 0/0 $50,000
Miami Intl Arpt 17-Dec09 Flash Flood 0/0 $50,000
Miami Beach 04-Jun-10 Flash Flood 0/0 $1,000
Goulds 30-Oct-11 Flash Flood 0/0 $100,000
Homestead 08-Oct-11 Flash Flood 0/0 $0
Florida City 16-Sep98 Flash Flood 0/0 $0
Miami 14-Apr-00 Flash Flood 0/0 $10,000
Miami 31-May-00 Flash Flood 0/0 $5,000
Hialeah Gardens 22-May-12 Flash Flood 0/0 $0
Hialeah Gardens 22-May-12 Flash Flood 0/0 $75,000
West Miami 30-Apr-13 Flash Flood 0/0 $1,000
North Miami Beach 07-Jun43 Flash Flood 0/0 $0
Miami Beach 18-Jul-13 Flash Flood 0/0 $5,000
South Miami 02-Oct-13 Flash Flood 0/0 $5,000
Florida City 16-Sep98 Flood 0/0 $0
Miami 14-Apr-00 Flood 0/0 $10,000
Miami 31-May-00 Flood 0/0 $5,000
Miami 31-Oct-94 Urban Flood 0/0 $50,000
Southern Portion 28-Sep95s Urban Flood 0/0 $10,000
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Location Date Event Type Injuries/Deaths Damages
. Urban/Small Strean
Surfside 21-Aug-97 Flood 0/0 $0
Countywide 09-Sepo1 Heavy Rain 0/0 $0
Miami 21-Oct01 Heavy Rain 0/0 $0
Homestead 06-Nov-03 Heavy Rain 0/0 $0
Hialeah 08-Nov-03 Heavy Rain 0/0 $0
Hialeah 01-Aug-04 Heavy Rain 0/0 $10,000
Opa Locka 02-Aug-04 Heavy Rain 0/0 $40,000
Cutler Ridge 11-Jun95 Heavy Rain 0/0 $0
North Miami 16-Juno5 Heavy Rain 0/0 $30,000
Miami 11-Sep05 Heavy Rain 0/0 $0
Hialeah 15-May-06 Heavy Rain 0/0 $0
Hialeah 16-May-06 Heavy Rain 0/0 $0
South Miami 26-May-06 Heavy Rain 0/0 $0
Opa Locka 02-SepoO6 Heavy Rain 0/0 $100,000
Kendall 16-Nov-06 Heavy Rain 0/0 $20,000
Coral Gables 25-Nov-09 Heavy Rain 0/0 $75,000
Perrine 25-Nov-09 Heavy Rain 0/0 $50,000
Bal Harbour 06-May-11 Heavy Rain 0/0 $0
Miami Intl Arpt 19-Jundl Heavy Rain 0/0 $0
Source: NCDC
Table 315- SHELDUS Flooding in Miami-Dade County - 1960 to 2013
Month Year Hazard Type Inj Deaths Crop Property
Damage Damage
March 1995 Coastal 1 0 $0.00 $0.00
June 1996 Coastal 0 1 $0.00 $0.00
July 1996 Coastal 0 3 $0.00 $0.00
June 1998 Coastal 1 1 $0.00 $0.00
May 1999 Coastal 0 1 $0.00 $0.00
October | 1999 Coastal 2 2 $0.00 $0.00
January | 2000 Coastal 1 0 $0.00 $0.00
February | 2001 Coastal 1 0 $0.00 $0.00
April 2001 Coastal 1 1 $0.00 $0.00
May 2002 Coastal 0 1 $0.00 $0.00
July 2002 Coastal 1 1 $0.00 $0.00
August | 2002 Coastal 0 1 $0.00 $0.00
August | 2003 Coastal 0 1 $0.00 $0.00
November| 2003 Coastal 0 1 $0.00 $0.00
May 2004 Coastal 3 3 $0.00 $0.00
November| 2005 Coastal 1 1 $0.00 $0.00
May 2007 Coastal 2 1 $0.00 $0.00
November| 2007 Coastal 1 0 $0.00 $1,498,053.00
November| 2010 Coastal 1 0 $0.00 $0.00
April 2012 Coastal 0 0 $0.00 $0.00
August | 2013 Coastal 0 1 $0.00 $0.00
October | 1974 Flooding 0 0 $656.00 $65,629.00
October | 1991 Flooding 0 0 $0.00 $42,760.00
June 1995 Flooding 0 0 $0.00 $1,146,441.00
September 1995 Flooding 0 0 $0.00 $15,285.00
June 1999 Flooding 0 0 $0.00 $69,915.00
October | 1999 Flooding 0 0 $279,660,265.00 $139,830,132.0(
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Month Year Hazard Type Inj Deaths Cirelp PEES
Damage Damage
April 2000 Flooding 0 0 $0.00 $13,528.00
May 2000 Flooding 0 0 $0.00 $6,764.00
October | 2000 Flooding 0 0 $338,207,027.00 $304,386,324.0(
December| 2000 Flooding 0 0 $17,586,765.00| $135,282.00
December| 2002 Flooding 0 0 $0.00 $64,746.00
September 2004 Flooding 0 0 $0.00 $61,661.00
May 2007 Flooding 0 0 $0.00 $5,617.00
October | 2008 Flooding 0 0 $0.00 $11,901.00
June 2009 Flooding 0 0 $0.00 $54,292.00
December| 2009 Flooding 0 0 $0.00 $54,292.00
June 2010 Flooding 0 0 $0.00 $1,068.00
October | 2011 Flooding 0 0 $0.00 $103,564.00
May 2012 Flooding 0 0 $0.00 $76,098.00
April 2013 Flooding 0 0 $0.00 $1,000.00
July 2013 Flooding 0 0 $0.00 $5,000.00
October | 2013 Flooding 0 0 $0.00 $5,000.00
January | 1969 | Severe Storm/Thunder Storm 0 0 $0.00 $3,173.00
February | 1969 | Severe Storm/Thunder Storm 0 0 $0.00 $15,632.00
May 1977 | Severe Storm/Thunder Storm 0 0 $192,208.00 $0.00
June 1991 | Severe Storm/Thunder Storm 0 0 $0.00 $85.00
November| 2003 | Severe Storm/Thunder Storm 0 0 $253,214.00 $0.00
February | 2004 | Severe Storm/Thunder Storm 0 0 $0.00 $184,984.00
August | 2004 | Severe Storm/Thunder Storm 0 0 $0.00 $61,661.00
June 2005 | Severe Storm/Thunder Storm 0 0 $0.00 $35,784.00
September 2006 | Severe Storm/Thunder Storm 0 0 $0.00 $115,554.00
November| 2006 | Severe Storm/Thunder Storm 0 0 $0.00 $23,110.00
November| 2009 | Severe Storm/Thunder Storm 0 0 $0.00 $135,732.00

Source: SHELDUS, September 2014

The following provides details on flood events detailed in the NCDC database anchémiers of the
FMPC.

October 2, 2013 -Persistent heavy rains from slow moving showers and thunderstorms produced an
isolated area of flash flooding during the late afternoon and early evening.uriaainfall amounts
were in the range of 7 to 10 inches in a matter of just a few hours.

April 15, 2013 - A weak upper level trough of low pressure moved across South Florida along with a
stationary frontal boundary over North Florida resulting in isolated severeettstioiins over the Miami
metropolitan region during the afternoon. Nearly six inches of rain fieMiami Beach during a short
duration and caused significant street flooding.

October 8, 2011 Heavy and persistent showers led to flooding over southwestern metro Miami-Dade
County. Total rainfall amounts in this area ranged from 5 to 9 inches, wihahthis rain falling in a
span of 6 hours or less, resulting in significant street flooding.

June 5, 2009- Severe flooding affected the mid and South Beach sections of Miami Beachl as
downtown Miami from a nearly stationary thunderstorm originating in BisedPark. A total of 9.3
inches fell at the cooperative station on South Beach, most of this fallingsithies 3 hours. This
caused as much as 3 feet of standing water on streets and garages on South Bemchjresahy
vehicles stalled on streets and road closures across the area. Cars were seen floatiichigan
Avenue at 11th Street. Several businesses had water intrusion along Alton Road ande&?thASt
number of condominium buildings along West Avenue had up to 5 feet of water in the parking garages.
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October 4, 2008- An area of heavy rain continued to slowly move south to southeast oubwrsr
County into Miami-Dade County with rainfall estimates from the NationaltiéeesService radar at two
to three inches per hour. On Miami Beach, an off-duty weather servpeys®a reported water entering
cars, while more reports of the same were received from Key Biscayne. Severalemadwsed with 2
to 3 feet of water for several hours.

September 9-12, 2001 A stalled trough of low pressure across north Florida gradually shifted to south
Florida and eventually spawned tropical storm Gabrielle in the east Gulf of MexiefmreBecoming
Gabrielle 5 to 10 inches of rain fell across southeast Florida, causing widespredtbstiags.

September 16, 1998 The ground was well saturated from previoB<D \r§iW. Radar rainfall estimated
amounts ranging from 4 to 8 inches. Homestead Airforce Base recorded 4.75 inchieast &ight
homes were flooded with about 6 inches of water. Widespread street flooding was also reported.

April 26, 1997 tTwelve inches of rain feel over the area near Kendall Drive and Don Shula $xgyes
with widespread areas of five to 10 inches of rain. Canals overflowed, es¢s entered buildings and
numerous vehicles stalled in water.

Frequency/Likelihood of Future Occurrence

Likely - By definition of the 1-percent-annual-chance flood event, the Town of Cutler Bay hascarit per
chance of a 100-year or significant flood being equaled or exceeded in any garenAg shown in
Figure 3.12, the annual precipitation for Cutler Bay averages 58 to 60 inches. il#& simount of
precipitation should be anticipated in the future, and occasional flooding is likely to occur.

E s onville

S |60 E -
PanamaC }\,.‘" "{- \ : ‘L'f‘ Augustine
- ¥

Average Annual
Precipitation

Source: Florida Climate Center, Florida State l@rsity
Figure 3.12 - Average Annual Precipitation for Florida
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The depth of flooding from a 100-year (1% annual chance flood) will rangeGrfeet to more than 10
feet. This is shown in Figure 3.26 in Section 3.3.4.

Climate Change and Flood: 100-/500-year

With its populous coastal community, porous geology and low topography, Cutler Bayids|gdyt
vulnerable to the effects of climate change and sea level rise. While average danfallanay increase
or decrease slightly, the intensity of individual rainfall eventskidylito increase which can overwhelm
stormwater drainage systems. It is possible that average soil moisture andouftbffecline, however,
due to increasing temperature, evapotranspiration rates, and spacing between rainfall events.

3.2.5 Flood: Stormwater/Localized Flooding

Hazard/Problem Description

Localized stormwater flooding can also occur throughout Cutler Bay. Localizedwsiter flooding
occurs when heavy rainfall and an accumulation of runoff overburden the stemusanage system
within the community. Cutler Bay is located along the Atlantic Ocean and Biscayne Bay, and the
topography of the area is very flat with elevations generally below 10 feeVIINEZ®). Flooding
problems are presented by ponding in the very flat, poorly drained areas anarfpw from the
drainage canals that traverse the Town. Stormwater drainage has been an on-going dhatleng
Town, particularly the areas of marl and muck soils east of Old Cutler Road.

As shown in Figure 3.13, there are six major canals that lie within and/or bordentheof Cutler Bay:
C-100, C100B, C-1, C-1N, C-1W and L31E. These canals provide three main functions:

x To provide drainage and flood protection.

X To supply water for irrigation.

x To maintain a groundwater table elevation that is adequate to prevent saltwasawriritito
local groundwater.
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Figure 3.13- Cutler Bay Canal System
Past Occurrences

Localized stormwater flooding can be associated with a 100-year (1% annual chadyaifid the depth
of flooding is often 3 feet which is consistent with AH Zones shown in much of @aler Details of

past occurrences for localized stormwater flooding are detailed in Section Bi2sdis shown in Figure
3.26 in Section 3.3.4. Areas of local stormwater flooding were identified by the FMRZe Fd4

depicts the areas of localized flooding identified by the FMPC. The areas of localizeddlomilude:

X Sterling Dr and SW 93 St

x Parcels between SW 195 St and SW 196 St

X The parcels bordered by Caribbean Blvd, Anchor Rd, Pan American Dr and Blue Water Rd
x Manta Drive at Old Cutler Rd

x Old Cutler Rd southwest of the intersection of Franjo Rd

X The intersection of SW 89 Ct, Franjo Rd and SW 200 St

X SW 186Stat SW 97 Avenue

X SW 77 Ave and SW 188 St through the intersection of SW 78 Ave
X SW 79 Ave at SW 79 Ct

X SW 197 Terrace at SW 196 Terrace

X SW 84 Ave at SW 199 Terrace

X SW 212 St between SW 85 Ave and SW 87 Ave

Page §9
Town of Cutler Bay, Florida

Floodplain Mitigation Plan C( 9
May 2015 ame



SW 92 Ave between Old Cutler Road and SW 208 St

SW 24 Terrace between SW 97 Ct and SW 97 Pl

SW 216 St between SW 97 Ave and SW 98 Ct

SW 97 Ave between SW 219 St and SW 224 St

The quadrant of parcels bordered by SW 97 Ave, SW 221 Street/Terrace, SW 99 Pl and SW 224 St
The intersection of SW 92 Ave/SW 93 Path and SW 216 St

Parcels between SW 216 St and the eastern portion of SW 215 Terrace

SW 216 St between SW 87 Pl and SW 88 PI

X X X X X X X X

Atlantic
Ocean

% %’ U
i ¥
— — +
Legend N
Localized Flooding A
[ﬂ Area Mitigated |
_: Area Not Mitigated !
g Town Limits Iamecyl e 0125 025 05 075 1

Figure 3.14 - Localized Flooding Identified by the FMPC
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Localized flooding may be caused by the followi
maintenance related issues:

Clogged Inlets xdebris covering the asphalt apron and t
top of grate at catch basin inlets may contribute to
inadequate flow of stormwater into the system which
cause flooding near the structure. Debris within the bg
itself may also reduce the efficiency of the system
reducing the carrying capacity.

Blocked Drainage Outfalls * debris blockage or

up of stormwater within the system.

Improper Grade =+ poorly graded asphalt around cat¢h
basin inlets may prevent stormwater from entering {
catch basin as designed. Areas of settled asphalt |
create low spots within the roadway that allow for areag
ponded water.

Frequency/Likelihood of Future Occurrence

Highly Likely - Due to the low elevations flat terrain, a
consistent level of annual precipitation and the tig
influence on canal drainage resulting from hea
rainstorms, tropical storms, and hurricanes, it is higl
likely that unmitigated properties will continue tfg
experience localized flooding.

Climate Change and Flood: Stormwater/Localized Catalina Subdivision
Flooding

Climate change and sea level rise do have the potential to affect localizeéddgloo€utler Bay. The

intensity of individual rainfall events is likely to increase which casravhelm stormwater drainage
systems. It is possible that average soil moisture and runoff could decline,ehod@ to increasing
temperature, evapotranspiration rates, and spacing between rainfall events.

3.2.6 Hurricane and Tropical Storm (including Storm Surge)

Hazard/Problem Description

A hurricane is a type of tropical cyclone or severe tropical storm thaisfor the southern Atlantic
Ocean, Caribbean Sea, Gulf of Mexico, and in the eastern Pacific Ocean. cAl tyyclone is
accompanied by thunderstorms, and in the Northern Hemisphere, a counterclockwiggasirotilvinds
QHDU WKH HD BWAKEhtc ahd Gub &f Wiexico coastal areas are subject to hurricaiés
Atlantic hurricane season lasts from June to November, with the peak seasonidrémgost to late
October.

Hurricanes evolve through a life cycle of stages from birth to deathopfcél disturbance can grow to a
more intense stage through an increase in sustained wind speeds. The progressitopifal
disturbance is described below and can be seen in Figure 3.15.
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x Tropical Depression: A tropical cyclone with maximum sustained winds of 38 mph (33 knots)
or less.

x Tropical Storm: A tropical cyclone with maximum sustained winds of 39 to 73 mph (34 to 63
knots).

x Hurricane: A tropical cyclone with maximum sustained winds of 74 mph (64 knots) belhig
In the western North Pacific, hurricanes are called typhoons; similar stortine Indian Ocean
and South Pacific Ocean are called cyclones.

x Major Hurricane: A tropical cyclone with maximum sustained winds of 111 mph (96 knots) or
higher, corresponding to a Category 3, 4 or 5 on the Saffir-Simpson Hurricane Wind Scale.

il

. ™
| : 998
S, 150 e 7 || gopnase )

Source: Department of Atmospheric Sciences at the tity®f lllinois at Urbana-Champaign

Depression Tropical Storm  |Hurricai ’;l\

faN

Figure 3.15- Life Cycle of a Hurricane

Tropical Storm
Tropical depressions and tropical storms are both categorized by the National \\Bsathee as a
tropical cyclone. The differentiation between these two is wind speed and organization:

Tropical Depression- a tropical cyclone in which the maximum 1-minute sustained surface sviB@l i
knots (38 mph) or less. When viewed from a satellite, tropical depressions apgearetdittle
organization. However, the slightest amount of rotation can usually be perceived wlieg &@kseries
of satellite images. Instead of a round appearance similar to hurricanesl tdggiessions look like
individual thunderstorms that are grouped together.

Tropical Storm - a tropical cyclone in which the maximum 1-minute sustained surface wind famiges
34 to 63 knots (39 to 73 mph) inclusive. As the storm transitions frorcdtagepression to tropical
storm, the storm itself becomes more organized and begins to become more airshéguei - resembling
a hurricane.

While hurricanes pose the greatest threat to life and property, tropicakstad depressions also can be
devastating. Floods from heavy rains and severe weather, such as tornadoes, axtereige damage

and loss of life. Tabk3.17 and 3.18 show the tropical storms that have impacted Miami-Dade County as
reported by the NCDC and SHELDUS, respectively.

Hurricane
A hurricane is a tropical cyclone in which the maximum sustained surface windnmpl74r more.
Hurricanes are classified by intensity into one of five categorethe Saffir-Simpson Hurricane Wind
Scaleasshown in Table 3.16, and Cutler Bay can potentially expect a category 5 hurridaisescdle
estimates potential property damage. Hurricanes reaching Category 3 andaheghensidered major
hurricanes because of their potential for significant loss of life and dan@gegory 1 and 2 storms are
still dangerous, however, and require preventative measures.
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Table 316 *Saffir-Simpson Hurricane Wind Scale, 2012

Category Wind Speed (mph) Potential Damage

Very dangerous winds will produce some damage
Well-constructed frame homes could have damage to
shingles, vinyl siding and gutters. Large branches of t
1 74-95 will snap and shallowly rooted trees may be topp
Extensive damage to power lines and poles likely
result in power outages that could last a few to se\
days.

Extremely dangerous winds will cause extensiv
damage: Well-constructed frame homes could sust
major roof and siding damage. Many shallowly rog
trees will be snapped or uprooted and block nume
roads. Near-total power loss is expected with outages
could last from several days to weeks.

2 96-110

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

3 111129

Catastrophic damage will occur: Well-built framed
homes can sustain severe damage with loss of most ¢
roof structure and/or some exterior walls. Most trees
4 130156 be snapped or uprooted and power poles downed. H
trees and power poles will isolate residential areas. P
outages will last weeks to possibly months. Most of
area will be uninhabitable for weeks or months.

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

5 >157

Source: National Hurricane Centé@AA

Wind speed is the determining factor in the scale, as storm surge values aredypghiglent on the slope
of the continental shelf and the shape of the coastline in the landfall refi@nfollowing describes the
characteristics of each category storm from the Saffir-Simpson Hurricane Wind Scale Extended Table:

Category 1 Hurricane - Winds 74 £95 mph. Very dangerous winds will produce some damage.
People, livestock, and pets struck by flying or falling debris could be injurkitleal. Older (mainly pre-
1994 construction) mobile homes could be destroyed, especially if they are not anchordyg asdapey
tend to shift or roll off their foundations. Newer mobile homes that are metthoperly can sustain
damage involving the removal of shingle or metal roof coverings, and loss ofsuilyy, as well as
damage to carports, sunrooms, or lanais. Some poorly constructed frame homes can experience major
damage, involving loss of the roof covering and damage to gable ends as well asotred oémorch
coverings and awnings. Unprotected windows may break if struck by flying debris. Matamneys
can be toppled. Well-constructed frame homes could have damage to roof shingles, vinyksitiing
panels, and gutters. Failure of aluminum, screened-in, swimming pool enclosurescaanSmme
apartment building and shopping center roof coverings could be partially remodesitrial buildings
can lose roofing and siding especially from windward corners, rakes, and eaWa®sRai overhead
doors and unprotected windows will be common. Windows in high-rise buildingbec&moken by
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flying debris. Falling and broken glass will pose a significant danger evamtladt storm. There will be
occasional damage to commercial signage, fences, and canopies. Large branches of tess anldl
shallow rooted trees can be toppled. Extensive damage to power lines and poles will likely peswdr
outages that could last a few to several days.

Category 2 Hurricane - Winds 96-110 mph. Extremely dangerous winds will cause exteresi
damage. There is a substantial risk of injury or death to people, livestock, and pets fiyiagcand
falling debris. Older (mainly pre-1994 construction) mobile homes have a very highecb being
destroyed and the flying debris generated can shred nearby mobile homes. Newer mobit=ahaises
be destroyed. Poorly constructed frame homes have a high chance of having their roof stenctwess
especially if they are not anchored properly. Unprotected windows will have a high fitploditieing
broken by flying debris. Well-constructed frame homes could sustain major rodfiding damage.
Failure of aluminum, screened-in, swimming pool enclosures will be common. There wdlbstantial
percentage of roof and siding damage to apartment buildings and industrial buildingmfddced
masonry walls can collapse. Windows in high-rise buildings can be broken iy dlgbris. Falling and
broken glass will pose a significant danger even after the storm. Commegriabesi fences, and
canopies will be damaged and often destroyed. Many shallowly rooted trebe silapped or uprooted
and block numerous roads. Near-total power loss is expected with outages that coubdnlastviral
days to weeks. Potable water could become scarce as filtration systems begin to fail.

Category 3 Hurricane - Winds 111-129 mph. Devastating damage will occui.here is a high risk of
injury or death to people, livestock, and pets due to flying and falling d&aigly all older (pre-1994)
mobile homes will be destroyed. Most newer mobile homes will sustain severgedaitta potential for
complete roof failure and wall collapse. Poorly constructed frame homes can lmyatbdiy the
removal of the roof and exterior walls. Unprotected windows will be brokeryimg fllebris. Well-built
frame homes can experience major damage involving the removal of roof decking and gabl&eneds
will be a high percentage of roof covering and siding damage to apartment budditgadustrial
buildings. Isolated structural damage to wood or steel framing can occur. Corapiletedf older metal
buildings is possible, and older unreinforced masonry buildings can collapse. Numardosswill be
blown out of high-rise buildings resulting in falling glass, which wike a threat for days to weeks after
the storm. Most commercial signage, fences, and canopies will be destroyed. Many tieesndpped
or uprooted, blocking numerous roads. Electricity and water will be unavailable foalsgaygs to a few
weeks after the storm passes.

Category 4 Hurricane - Winds 130 to 156 mph. Catastrophic damage will occurThere is a very
high risk of injury or death to people, livestock, and pets due to fimuyfalling debris. Nearly all older
(pre-1994) mobile homes will be destroyed. A high percentage of newer mobile htsoewill be
destroyed. Poorly constructed homes can sustain complete collapse of all wallsasstheelloss of the
roof structure. Well-built homes also can sustain severe damage with loss affrtfustroof structure
and/or some exterior walls. Extensive damage to roof coverings, windows, and doors will oageir. La
amounts of windborne debris will be lofted into the air. Windborne debris damidigbraak most
unprotected windows and penetrate some protected windows. There will be a hightgugrcof
structural damage to the top floors of apartment buildings. Steel frames innaldstrial buildings can
collapse. There will be a high percentage of collapse to older unreinforced masddiygs. Most
windows will be blown out of high-rise buildings resulting in fallingss, which will pose a threat for
days to weeks after the storm. Nearly all commercial signage, fences, and canlbgiesdestroyed.
Most trees will be shapped or uprooted and power poles downed. Fallen trees and powell sukgey
residential areas. Power outages will last for weeks to possibly months. dramgvaiter shortages will
increase human suffering. Most of the area will be uninhabitable for weeks or months.
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Category 5 Hurricane - Winds 157 mph or higher. Catastrophic damage will occur.People,
livestock, and pets are at very high risk of injury or death from flgmiglling debris, even if indoors in
mobile homes or framed homes. Almost complete destruction of all mobile homesawit| regardless

of age or construction. A high percentage of frame homes will be destroyed, witrotft&ilure and
wall collapse. Extensive damage to roof covers, windows, and doors will occur. Lacgmtanof
windborne debris will be lofted into the air. Windborne debris damage will occur to nearly allaatedot
windows and many protected windows. Significant damage to wood roof commercial buildings will occur
due to loss of roof sheathing. Complete collapse of many older metal buildings can oostir. M
unreinforced masonry walls will fail which can lead to the collapse of the bgsldkhigh percentage of
industrial buildings and low-rise apartment buildings will be destroyed. Wathtvindows will be blown

out of high-rise buildings resulting in falling glass, which will posthraat for days to weeks after the
storm. Nearly all commercial signage, fences, and canopies will be destroyed. Netdgsalvill be
snapped or uprooted and power poles downed. Fallen trees and power poles will isolateatesmidasiti
Power outages will last for weeks to possibly months. Long-term water stwomaly increase human
suffering. Most of the area will be uninhabitable for weeks or months. Hurricadee (1992) is an
example of a hurricane that brought Category 5 winds and impacts to coastal porttuteioRidge,
Florida with Category 4 conditions experienced elsewhere in south Miami-Dade County.

Hurricanes can cause catastrophic damage to coastlines and several hundred miles tinferache$ican
produce winds exceeding 157 miles per hour as well as tornadoes and mircrobursisnaiydit
hurricanes can create storm surges along the coast and cause extensive damage froainfalavy
Floods and flying debris from the excessive winds are often the deadly and destructigeofethae
weather events. Flash flooding can also occur due to intense rainfall.

Storm Surge

The greatest potential for loss of life related to a hurricane is frostahm surge. Storm surge is simply
water that is pushed toward the shore by the force of the winds swirling aroundrtheas shown in
Figure 3.16. This advancing surge combines with the normal tides to create the hstocandde,
which can increase the mean water level to heights impacting roads, homes and dtar crit
infrastructure. In addition, wind driven waves are superimposed on the storm tide. This rise iawshte
can cause severe flooding in coastal areas, particularly when the storm tide coiiitice® normal

high tides. Because much of the densely populated Atlantic coastline lies less than 10 feet above mean sea

level, the danger from storm tides is tremendous.

The storm surge combined with wave action can cause extensive damage, severely erodarmbaches
coastal highways. With major storms like Katrina, Camille and Hugo, complete atevastf coastal
communities occurred. Many buildings withstand hurricane force winds until fbeirdations,
undermined by erosion, are weakened and fBile combination of storm tides, waves and currents can
also damage marinas and boats. In estuaries, salt water intrusion endangers plibjickilea
vegetation, and can send animals such as snakes and alligators fleeing from flooded areas.

The maximum potential storm surge for a particular location depends on a number of diffetenst
Storm surge is a very complex phenomenon because it is sensitive to the slightges éhastorm
intensity, forward speed, size (radius of maximum winds-RMW), angle of approduoh ¢odst, central
pressure (minimal contribution in comparison to the wind), and the shape and charactérsiastal
features such as bays and estuaries. Other factors which can impacuwtgarare the width and slope
of the continental shelf. A shallow slope will potentially produce a greaten sturge than a steep shelf.
For example, a Category 4 storm hitting the Louisiana coastline, which has aideryand shallow
continental shelf, may produce a 20-foot storm surge, while the same hurricane inBd&hj Florida,
where the continental shelf drops off very quickly, might see an 8 or 9-foot surge.
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Wind and Pressure Components of Hurricane Storm Surge

Storm mo@

Water on ocean-side/
flows away without
raising sea level much As water approaches land
it “piles up” creating storm surge

Source: NOAA/The COMET Program
Figure 3.16 - Components of Hurricane Storm Surge

Storm Surge Mapping

The Sea, Lake and Overland Surges from Hurricanes (SLOSH) model is a computeriggdahunodel
developed by the National Weather Service (NWS) to estimate storm surges hreigihiting from
historical, hypothetical, or predicted hurricanes by taking into account the atmogptessare, size
forward speed, and track data. These parameters are used to create a model of the wind fieldeghich dr
the storm surge.The SLOSH model consists of a set of physics equations which are applied to a specific
locale's shoreline, incorporating the unique bay and river configurations, water detfss,broads,
levees and other physical features.

Anticipated SLOSH model surge elevations for Category 1-5 hurricanes are sho®@utl&r Bay in

Figure 3.17. The feature set depicting surge zones in this figure was created usingeaMideling
application created for the Florida Statewide Regional Evacuation Update Study. dweadaderived

from National Hurricane Center SLOSH model runs on all the NOAA SLOSH$#wioughout Florida.

The runs create outputs for all different storm simulations from all pofritee compass. Each direction

has a MEOW (maximum envelope of water) for each category of storm (1-5), and all directions combined
result in a MOMs (maximum of maximums) set of data. The MOMs are used in this surge model.
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Figure 3.17 +Category 1 through Category 5 Storm Surge Zones for Cutler Bay

Past Occurrences

The following is a description of past occurrences of hurricanes and tropical stmmite Miami-Dade
County Local Mitigation Strategy (LMS) and NCDC. Table 3.17 shows hurricane and tropical storm data
reported by NCDC since 1950 for Miami-Dade County. Tabl8 8hibws SHELDUS events related to
hurricanes and tropical storms from 1960 to 2012. Table 3.19 shows storm surge databrgpt@Bd

since 1950 for Miami-Dade County. Major disaster declarations for hurricanesogiwhlt storms in
Miami-Dade County can be found in Table 3.3. Figure 3.18 reflects past track may® t#nd falling

major hurricanes as provided by the National Hurricane Center.

October 1999- Hurricane Irene (DR-1306) developed and started a path towards south Florida. Init
projections were correct in stating the hurricane would impact the west obdlorida, and Irene
traveled through the state and, on October 15, passed just to the west of MiamieDate &lthough

the hurricane did not pass directly through the county and no exceptionally highweiredexperienced,
the heavy rainfall associated with this storm did hit Miami-Dade County, ananffecis were severe.
Some roads were impassible for weeks, electricity was out in certas) anehresidents and businesses
suffered heavy losses.

October 2000- a low-pressure system, later to become Tropical Storm Leslie, developed off the wes
coast of Cuba, and headed toward South Florida (DR-1345). Water managers dred oféiatals
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closely tracked the storm, and preemptive measures were taken to start movinguivafahe canals.
Once the storm passed over south Florida, it exploded, dumping 14 to18 inches ofawaanfalllinear
area in the center of Miami-Dade County.

September 2004 Hurricane Jeanne formed from a tropical depression just east of the Leewars Island
on September 13. She moved across Puerto Rico and Hispaniola then turned north itiémtilceaAd
became a hurricane on September 20. Property damage from storm surge and winds at thercedst occ
to condos, marinas, piers, seawalls, bridges and docks, as well as to boats and a few coastal roadways.

August 2005- Hurricane Katrina was every bit as much a flood event as it waadsterm. Rainfall
amounts were excessive across portions of south Miami-Dade County causing floodingtafest,

vehicles, crop lands and nurseries. A maximum storm total amount of 16.33 inches, of which 15.10 inches

fell in a 24-hour period, was measured by a cooperative observed in Perrine. Otlyestbaavtotal
amounts in south Miami-Dade County included 14.04 inches at Homestead Air ReaspelB.25
inches near Florida City and 11.13 inches near Cutler Ridge.

Table 317 - NCDC Hurricane/Tropical Storm Data for Miami-Dade County, 1950-2013

i Deaths/ Crop
Location Date Event Type Injuries Property Damage Damage

Miami-Dade _

Coastal Zone 07/10/1996 Hurricane 2/0 $0 $0

Miami-Dade 09/25/1998 Hurricane 0/0 $5,000,000 $15,000,000

Coastal Zone

Miami-Dade _

Coastal Zone 09/13/1999 Hurricane 0/0 $0 $0

Miami-Dade 10/14/1999 Hurricane 0/0 $140,000,000 | $230,000,000

Coastal Zone

Miami-Dade _

Coastal Zone 11/05/2001 Hurricane 0/0 $10,000 $0

Miami-Dade 09/04/2004 Hurricane 0/0 $34,000,000 $0

Coastal Zone

Miami-Dade 09/25/2004 Hurricane 0/0 $10,000,000 $0

Coastal Zone

Miami-Dade .

Coastal Zone 07/08/2005 Hurricane 0/0 $0 $0

Miami-Dade 08/25/2005 Hurricane 6/0 $64,000,000 $423,000,000

Coastal Zone

Miami-Dade .

Coastal Zone 10/24/2005 Hurricane 2/0 $0 $0

Miami-Dade _

Coastal Zone 9/24/1998 Tropical Storm 0/0 $0 $0

Miami-Dade _

Coastal Zone 9/25/1998 Tropical Storm 0/0 $0 $0

Miami-Dade _

Coastal Zone 11/4/1998 Tropical Storm 0/0 $0 $0

Miami-Dade _

Coastal Zone 11/4/1998 Tropical Storm 0/0 $0 $0

Miami-Dade _

Coastal Zone 9/20/1999 Tropical Storm 0/0 $0 $0

Miami-Dade _

Coastal Zone 9/20/2005 Tropical Storm 0/0 $0 $0

Miami-Dade 8/29/2006 Tropical Storm 0/0 $0 $0
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i Deaths/ Crop
Location Date Event Type Injuries Property Damage Damage
Coastal Zone
Miami-Dade _
Coastal Zone 8/29/2006 Tropical Storm 0/0 $0 $0
Miami-Dade _
Coastal Zone 10/30/2007 Tropical Storm 0/0 $0 $0
Miami Dade 8/18/2008 | Tropical Storm 0/0 10,000
Coastal Zone
Miami-Dade ]
Coastal Zone 8/18/2008 Tropical Storm 0/0 $0 $0
Miami-Dade ]
Coastal Zone 8/18/2008 Tropical Storm 0/0 $0 $0
Miami-Dade ]
Coastal Zone 8/18/2008 Tropical Storm 0/0 $0 $0
Miami-Dade ]
Coastal Zone 9/8/2008 Tropical Storm 0/0 $0 $0
Miami-Dade ]
Coastal Zone 9/8/2008 Tropical Storm 0/0 $0 $0
Miami-Dade _
Coastal Zone 9/8/2008 Tropical Storm 0/0 $0 $0
Miami-Dade 7/23/2010 | Tropical Storm 0/0 2,000
Coastal Zone
Miami-Dade _
Coastal Zone 8/26/2012 Tropical Storm 0/0 $0 $0
Miami-Dade _
Coastal Zone 8/26/2012 Tropical Storm 0/0 $0 $0
Miami-Dade 8/26/2012 Tropical Storm 0/0 100,000 $0
Coastal Zone
Miami-Dade _
Coastal Zone 10/25/2012 Tropical Storm 0/0 $0 $0
Total: $253,122,000 | $668,000,000

Source: NCDC, April 2014

Table 318 SHELDUS Hurricane/Tropical Storm Data for Miami-Dade County - 1960 to 2013

Month Year Hazard Type Injuries | Fatalities Crop Property Damage
Damage
August 1964 | Hurricane/Tropical Storm 0 0 $2,504,913.00 $25,049,139.00
October | 1964 | Hurricane/Tropical Storm 2 0 $0.00 $1,633,639.00
September 1965 | Hurricane/Tropical Storm 0 0 $0.00 $10,875,677.00
June 1966 | Hurricane/Tropical Storm 0 0 $0.00 $678,304.00
October | 1966 | Hurricane/Tropical Storm 4 2 $513,573.00 $513,573.00
June 1968 | Hurricane/Tropical Storm 0 0 $0.00 $8,163,617.00
October | 1968 | Hurricane/Tropical Storm 0 0 $0.00 $643,669.00
June 1972 | Hurricane/Tropical Storm 1 0 $415.00 $83,181.00
September 1979 | Hurricane/Tropical Storm 0 0 $348,779.00 $3,487,797.00
August | 1981 | Hurricane/Tropical Storm 0 0 $985,685.00 $98,568.00
August | 1985 | Hurricane/Tropical Storm 0 0 $0.00 $161,569.00
October | 1987 | Hurricane/Tropical Storm 0 0 $0.00 $14,647.00
August 1992 | Hurricane/Tropical Storm 0 3 $415,105,133.0(¢ $10,377,628,331.0
November| 1994 | Hurricane/Tropical Storm 0 2 $3,274,806.00 $3,274,806.00
August | 1995 | Hurricane/Tropical Storm 0 0 $218,369.00 $131,021.00
July 1996 | Hurricane/Tropical Storm 0 2 $0.00 $0.00
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Month Year Hazard Type Injuries | Fatalities Crop Property Damage
Damage
Septembern 1998 | Hurricane/Tropical Storm 0 0 $10,718,880.00] $182,220,966.00
November| 1998 | Hurricane/Tropical Storm 9 0 $4,083,383.00 $6,125,074.00
September 1999 | Hurricane/Tropical Storm 0 0 $0.00 $160,222.00
October | 1999 | Hurricane/Tropical Storm 1 0 $157,541,949.0¢ $122,118,315.00
November| 2001 | Hurricane/Tropical Storm 0 0 $0.00 $21,923.00
Septembern 2004 | Hurricane/Tropical Storm 0 0 $25,897,813.00] $207,305,832.00
August 2005 | Hurricane/Tropical Storm 3 3 $168,187,081.0¢ $39,760,539.00
October | 2005 | Hurricane/Tropical Storm 1 1 $0.00 $2,982,040,457.0Q
August | 2008 | Hurricane/Tropical Storm 0 0 $0.00 $3,606.00
July 2010 | Hurricane/Tropical Storm 0 0 $0.00 $1,068.00
August | 2012 | Hurricane/Tropical Storm 0 0 $0.00 $262,117.00
October | 2012 | Hurricane/Tropical Storm 0 0 $0.00 $676.00
Total: | $789,380,779.0( $13,972,458,333.0

Source: SHELDUS, September 2014

Table 319- NCDC Storm Surge Data for Miami-Dade County, 1950-2013

] Deaths/ Crop
Location Date Event Type Injuries Property Damage Damage

Miami-Dade Storm
Coastal Zone 10/24/2005 Surge/Tide 0/0 $0 $0
Miami-Dade Storm
Coastal Zone 1073072007 Surge/Tide 0/0 $0 $0
Miami-Dade Storm
Coastal Zone 11/01/2007 Surge/Tide 0/0 $0 $0
Miami-Dade Storm
Coastal Zone 08/26/2012 Surge/Tide 0/0 $0 $0
Miami-Dade Storm
Coastal Zone 10/26/2012 Surge/Tide 0/0 $0 %0

Total: $0 $0
Source: NCDC, April 2014
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Source: NOAA/National Hurricane Center
Figure 3.18 - Past Track Map of U.S. Hurricanes Impacting Cutler Bay

Frequency/Likelihood of Future Occurrence
Hurricane and Tropical Storm

Likely +Given the 31 hurricane and tropical storm occurrences recorded by the NCD& pmréod of
16 years (1996- 2012), 1.9 hurricane or tropical storm events affect Miami-Dade Coungrameasach
year. According to a vulnerability analysis completed for the State afl&letazard Mitigation Plan,
Miami-Dade County is considered a high-risk jurisdiction as shown in Figure 3.19.

Figure 3.20 contains a summary of the probability of occurrence that each county hasomased
geographic location for a return period of 20, 50, 100 or 200 years for a Categorycanayiiami-
Dade County has a probability of experiencing a Category 2 hurricane at heasewery 20 years.
Figure 3.21 contains a summary of the probability of occurrence that each county hasorbased
geographic location for a return period of 200, 500, 1,000 or greater than 1,000 yeafSategory 5
hurricane; the Cutler Bay area within Miami-Dade County has a probabiltypafriencing a Category 5
hurricane at least once every 200 years.
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Source: State of Florida Enhanced Hazard Mitigafitam
Figure 3.19 +Hurricane Hazard Ranking by County
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Source: State of Florida Enhanced Hazard MitigaRlan
Figure 3.20 - Hurricane Category 2 Probability of Occurrence
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Source: State of Florida Enhanced Hazard MitigeRlan
Figure 3.21 - Hurricane Category 5 Probability of Occurrence

Coastal Storm Surge

Likely £Given the 5 storm surge occurrences recorded by the NCDC over a perigdrof/sars (2005-
2012), 0.7 coastal storm surge events affect Miami-Dade County on average each year.

Climate Change and Hurricane and Tropical Storms

One of the primary factors contributing to the origin and growth of tropicahstnd hurricanes systems
is water temperature. Sea surface temperature may increase sidpifioathe main hurricane
development region of the North Atlantic during the next century as well as in the Gudiafavi

Sea level change will be particularly important in influencing storm surge flpaditne Cutler Bay area,
since the area is already subject to flooding from above normal tides, surgerdaitl @gents from
hurricanes and less powerful tropical storn#ss a result of sea-level rise, flooding from just higle
events is becoming more common.he 7-foot storm surge in Miami-Dade County from Hurricane
Wilma (Category 5) has a likelihood of occurring once every 76 years; a 2 todéve rise would
increase the likelihood to once every 5 years (WRI, 2014).
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3.2.7 Assessment of Areas Likely to Flood

The following targeted areas are identified by the FMPC as areas likely tarfltloel future. Some of
these areas are already experiencing flooding but others are not. For example, chaogeplainfl
development, the watershed, population in combination with climate change and sea lev#élmakewn
these targeted areas more likely to flood in the future.

Identified Area #1: 100yr SFHAS

According to a September 11, 2009 Flood Insurance Study prepared by FEMA, approximately half of the
Town is already located within a Special Flood Hazard Area (SFHA). @&iegmhe population of Cutler

Bay is projected to increase by 50% between 2010 and 2020, changes in floodplain development and
development within the watershed in general is likely to increase the size of the SFHAs due to an increase

in impervious aga Furthermore, with its porous geology and low topoghaph& XWOHU %D\fV
infrastructure and groundwater are particularly vulnerable to the effectsnate change and sea level

rise.

Identified Area #2: Areas of Localized Stormwater Flooding

Due to the low elevations, a flat terrain, a consistent level of annual paioipiand the tidal influence
on canal drainage resulting from heavy rainstorms, tropical storms, and hesrités highly likely that
unmitigated properties will continue to experience localized flooding. Thegbedj 50% increase in
population by 2020 will likely lead to new development. An increase in imperi@ss waill only
exacerbate the localizing flooding issues unless measures are taken to redudienttee of runoff.
Furthermore, the intensity of individual rainfall events is likely to increagee future due to climate
change which will further overwhelm stormwater drainage systems.

Identified Area #3: Repetitive Loss Areas

Properties categorized as repetitive loss properties have a greater nigeaddf@rotection. Repetitive
loss can be attributed to development within the 100-yr floodplain as wddcakzed stormwater
flooding. As mentioned above, both types of flooding are likely to increasheirfuture due to
development in the floodplain/watershed as well as due to the effects of adimatge and sea level rise.
Therefore, is it very likely that repetitive loss properties will continue to floddrittture.

Identified Area #4: Zone X (Unshaded)

There are 3,535 improved parcels within Cutler Bay that are located outdige $FHA with a total

value of $606,893,164. Only 9% of buildings within the X Zone are insured, and apéktitvie loss

figures in Section 3.3 show below, flooding is not limited to the 100-yr flood zoAssmentioned

above, changes in floodplain development and development within the watershed in geneedlyace lik
increase the size of the SFHAs due to an increase in impervious area. Therefore, the Zone X area is likely
subject to future flood risk.

Identified Area #5: The Entire Town of Cutler Bay

Sea level change will be particularly important in influencing storm surge fipadithe Cutler Bay area.

A 2 foot sea level rise would increase the likelihood of a Category 5 hurticaorece every 5 years
(WRI, 2014). As shown in Section 3.3 belaalmost the entire Town becomes vulnerable to property
damaging flooding from a Category 3 or stronger hurricane.
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3.2.8 Flood Hazards Profile Summary

Table 320 summarizes the results of the hazard profile for the Town of CutlerbBagd on hazard
identification data and input from the FMPC. For each hazard profiled within Sectiotini8.2able
includes the likelihood of future occurrence and whether or not the hazard is considéoeitydarthe

Town.

Table - 320 Summary of Flood Hazard Profile Results
Hazard Likelihood of Future Occurrence Priority Hazard
Climate Change and Sea Level Rig Occasional Y
Coastal/Canal Bank Erosion Likely Y
Dam/Levee Failure Unlikely N
Flood: 100-/500-year Likely Y
Flood: Stormwater/Localized
Flooding Highly Likely Y
Hurricane and Tropical Storms
(including Storm Surge) Likely Y

Town of Cutler Bay, Florida
Floodplain Mitigation Plan
May 2015
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3.3 Vulnerability Assessment

The FMPC conducted a vulnerability assessment of the hazards identified as aiprimdigr to assess
the impact that each hazard would have on the Town. The vulnerability assessmenteguamnttfie
extent feasible using best available data, assets at risk to natural hazards and estimatepsésntia
Vulnerability assessments followed the methodology described in the FEMA publitktierstanding
Your Risk$ Identifying Hazards and Estimating Loss€Ehe vulnerability assessment first describes the
total vulnerability and values at risk and then discusses vulnerability by hazard.

Data used to support this assessment included the following:
x &RXQW\ *, 6 GDWD KD]DUGV EDVH OD\HUV DQG DVVHVVRUpV GD!'
x Hazard layer GIS datasets from federal agencies

X Written descriptions of inventory and risks provided by the Miami-Dade County IMitiglation
Strategy and State Hazard Mitigation Plan

x Other Existing plans and studies provided by the Town

Cutler Bay Assets at Risk

Miami-' DGH &RXQW\TV S Duked dxtheOHasisl lar th®ikventory of developed parcels. Table
3.21 shows the count, land value, improved value, content value and total value of parcels in Cutler Bay.

Table 321 - Cutler Bay Property Assets at Risk by Property Type

Total | Improved

Parcel | Parcel Estimated
Land Use Count Count Land Value Improved Value | Content Value Total Value!
Residential 12,575| 12,552 $397,212,144 | $1,198,688,315| $599,344,158 | $1,798,032,473
Commercial 86 84 $133,843,386 $83,764,330 $83,764,330 $167,528,660
Education 10 10 $15,522,287 $47,013,077 $47,013,077 $94,026,154
Government 87 13 $49,412,594 $36,347,156 $36,347,156 $72,694,312
Religious 8 8 $7,175,576 $12,534,413 $12,534,413 $25,068,826
Other 590 31 $85,073,136 $30,292,386 $42,500,066 $72,792,452

Total | 13,356 12,698 $688,239,123 | $1,408,639,677| $821,503,199 $2,230,142,876

Source: Miami-Dade County 2013 T&V/VHVVRUTV 'DWD
Total value does not include land value.
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Critical Facility Inventory

Of significant concern with respect to any disaster event is the location ofl ¢atitiéies in the planning
area. Ciritical facilities are often defined as those essential servicéacditiés in a major emergency
which, if damaged, would result in severe consequences to public health and safetsility avhich, if
unusable or unreachable because of a major emergency, would seriously and adverséhe dféalth,
safety, and welfare of the public. Critical facilities in Cutler Bay are shown ind~g)@e.

Figure 3.22- Cutler Bay Critical Facilities

Cultural, Historic and Natural Resources

Historic and Archaeological Resources

Old Cutler Road, a designated historic roadway, traverses the Town. The Old Cutler Road zoning overlay
district addresses preservation and enhancement of the historic and community rcladoagtehis
corridor. There are no other designated historic or archaeologicattdisirisites in the Town at present.

Most development in the Town occurred after 1950, with only 106 housing units havinguideeridy

to 1939.

Natural Features and Resources

The Town of Cutler Bay, like Miami-Dade County as a whole, contains and/or isnatt@xio numerous

environmentally sensitive areas and resources, including two national parks and anpaggsertve. The

7TRZQYV HDWdE BHQts Biscayne National Park, and includes 735.9 acres of lands in parks,
Page p8

Town of Cutler Bay, Florida

Floodplain Mitigation Plan C( 9
May 2015 ame



preserves or conservation areas and 515.41 acres of protected vacant lands. These lamdsilgre pr

located in the eastern portion of the Town adjacent or proximate to Biscaypadi&ark. In addition,

many areas in the eastern portion of the Town are targeted for acquisitmongarvation and/or other

public purposes. These areas are denoted with a cross-hatch on theafdureel map shown in Figure

3.24. Although the Town has a significant coastline along Biscayne Bay, it does nat teveloped

waterfront; nor can its waterfront be developed in the futureK H 7RZQfMV PDMRU QDWXUDO L
features are described as follows.

Parks, Preserve and Conservation

A total of 735.9 acres (11%) of the ToWiv ODQG DUHD DUH LQ SXEOLF SDUNV RU
and conservation purposes7 KHVH ODQGYVY LQFOXGH WKH VHYHQ SXEOLF SDU
boundaries, and wetland and water conservation areas located between the developest afe@dea

Cutler Road and Biscayne National Park. A total of 352.8 acres (5%) arkuma waters, including

canals, man-made lakes and drainage features.

Water Bodies and Floodplains

The Town contains 354.6 acres of coastal waters and 317.0 acres of inland wateramiade lakes and

inland waters, including canals. The Town is traversedixynajor canals that lie within and/or border

the Town: C-100, C100B, C-1, C-1N, C-1W and L3IHEhese canals provide important flood protection

and drainage functions to the Town and surrounding aréaésH 7RZQTV IORRG JREpgHry DUH VK
3.11. As can be seen, most of the Town is located within the 100-year floodplain.

Natural and Beneficial Functions

Wetlands as well as floodplains are both important natural assets to theoT@utier Bay. The Town
contains significant coastal wetlands adjacent to Biscayne National Park. Thésedsvetre an
LPSRUWDQW FRPSRQHQW RI 6tRaX WIKbe ©drdéiveiDafitl, wWHErE&R Sppvoptidte,
restored. Approximately 1,430 acres of these wetlands are in public ownership,apediallignated for
Conservation purposes on the Future Land Use Map shown as Figure 3.24. The value in thess resou
can be better realized by the integration of floodplain management effdnt®tvér community goals

and objectives.

Wetlands function as natural sponges that trap and slowly release surface watesnaaimelt,
groundwater and flood waters. Trees, root mats, and other wetland vegetatislowvithe speedfo
floodwaters and distribute them more slowly over the floodplain. This combiaéet storage and
braking action lowers flood heights and reduces erosion. Wetlands within and dowrdttebem areas
are particularly valuable, counteracting the greatly increased rate and volume oé-suatfec runoff
from pavement and buildings. The holding capacity of wetlands helps control floodseaadtgwater
logging of crops. Preserving and restoring wetlands, together with other ngtgation, can often
provide the level of flood control otherwise provided by expensive dredge operations and levees.

The Cutler Wetlands is home to many plants and animals

including some mangrove forests. Key Biscayne has one
of the largest and longest mangrove forest still left on the

east coast of the United States. The word mangrove is
used to describe several trees, not closely related to one
another, that flourish in salty environments.
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The Town of Cutler Bay has restored a 54 acre wetland
track located at SW 294Street and 97 Avenue. This
project cleared invasive vegetation to provide a
permanent habitat for birds and other habitat. Over 150
species have been observed (in both non-passerines and
passerines).

Soils and Minerals

The Town is comprised of tidal marl and muck, marl,

and urban soils. In general, tidal marl and muck is

unsuitable for development and characteristic of

wetlands, while marl often requires special treatment

prior to construction. Marl soils are calcareous
(limestone derived) soils that characterize lands that are or werddaibyoilooded during the summer
and dry during the winter, and that exhibit poor drainage. Urban soilsoefgan-made or significantly
altered soils resulting from development. The areas of the Town east oCuller Road are
characterized by marl soils, while the coastal wetlands adjacent to Bashi@yional Park are tidal marl
and muck. The Town is underlain by Miami Limestone. There are no mineral extractionnatfeas i
Town.

Growth and Development Trends

The Town of Cutler Bay incorporated as Miami-Dade Codinty QHZHVW PXQLFLSDOLW\ LQ 1F
It comprised most of two Census Designated Places, Cutler Ridge and LakesBayt and a strip of
unincorporated Miami-Dade County south of 224 Street. The Census 2010 figuresl shpapulation

of 40,286 persons and 14,620 housing units in the Town. The average household siimatahthe

2010 Census was 3.15 persons per household.

7KH 7RZQYYVY SRSXODWLRQ HVWLPDWHYV DQOGVSSEBEMNWARYWRQGQVLDUWM KWH
Comprehensive Growth Management Plan dated April 2008. Between 2000 and 2010, the population of

the area that incorporated as the Town of Cutler Bay increased by 2%&fopulation projections for

Cutler Bay were made by RMHFWLQJ WKH 7RZQ T-DadekCowhty pBpuldtida brojectBoP L

for Minor Statistical Area 7.1, a statistical area that encompasses the Town.

Most of Cutler Bay has already been developed. But there are a fewofrkoid to the south and east
which can be developed into the future. Fortunately much of the eastern pottiert@iyn must remain
undeveloped because of the Cutler Wetlands. The future land use map direqgte thiedgvelopment
for those properties which remain undeveloped.

Much of the current re-development has been occurring along US 1 where commercial development
occurs. Some commercial properties have been demolished and rebuilt and others haverbishedef
Fortunately most of this area along US 1 is in an X-Zone which is out of a designated floodplain.

Table 322 - Population Projections for the Town of Cutler Bay

2015 2020
Town of Cutler Bay 50,000 60,000
MSA 7.1 59,520 75,555
Town % of MSA 7.1 Population 84% 80%

Source: Town of Cutler Bay Comprehensive Growth Manzent Plan, April 2008
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Land Use

As noted in the Growth Management Plan, the Town of Cutler Bay was substdntilifyut at the time

of its incorporation in 2005, and has a limited supply of vacant developable land. Single f
residential development is the predominant land use, with commercial developmentratexteriong

US-1 and Old Cutler Road. Due to these factors, the guiding principles of the Eaha Use Element

and WKH 7RZQfV SODQQLQJ SURJUDP DUH o8 @xstngUrgdilentiaRQ DQG
neighborhoods, resource protection and enhancement, and redevelopment of commercial areas as mixed-
use activity centers. Table 3.23 reflects existing land uses withifTéwn by category and acreage.

Figures 3.23 and 3.24 reflect existing and future land use within Cutler Bay, respectively.

Table 323 Existing Land Use in the Town of Cutler Bay

Land Use Acres
Single Family Residential 2,130.8 (33%)
Duplex 21.7 (.3%)
Townhouses 167.0 (3%)
Low-Density Multi-Family 139.3 (2%)
High Density Multi-Family 14.6 (.2%)
Transient Residential (Hotel/Motel) 3.6 (.06%)
Commercial 249.6 (4%)
Office 26.7 (.4%)
Industrial 0.0
Institutional 197.5 (2%)
Communications, Utilities, Terminals 9.6 (.1%)
Parks, Preserves and Conservation 735.9 (11%)
Agriculture 36.5 (.6%)
Vacant Protected, Privately Owned 907.2 (14%)
Vacant, Government Owned 118.3 (2%)
Vacant Unprotected 375.9 (6%)
Streets, Roads, Expressways, Ramps 1,036.1 (16%)
Inland Water 352.8 (5%)
Total 6,523.1

Source: Cutler Bay Comprehensive Growth Managemant PO08
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Source: Cutler Bay Comprehensive Growth Managemeamt 2D08
Figure 3.23- Cutler Bay Existing Land Use Map
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Source: Cutler Bay Comprehensive Growth Managemeamt 2D08
Figure 3.24 - Cutler Bay Future Land Use Map
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3.3.1 Vulnerability of Cutler Bay to Specific Hazards

The Disaster Mitigation Act regulations require that the FMPC evaluatéskseassociated with each of
the hazards identified in the planning process. This section summarizes the poss#uts iamd
guantifies the7 R Z QvfjiNerability to each of the hazards identified as a priority hazafdle 3.20 in
Section 3.2.7 Flood Hazards Profile Summary. The hazards evaluated as partvofniriability
assessment include:

x Climate Change ande@Level Rise
x Coastal/Canal Bank Erosion

x Flood: 100-/500-year

x Flood: Stormwater/Localized Flooding

X Hurricane and Tropical Storms (including storm surge)

Vulnerability is measured in general, qualitative terms and is a summary métérgial impact based on

past occurrences, spatial extent, and damage and casualty potential. It is eatégtwithe following
classifications:

x Extremely Low - The occurrence and potential cost of damage to life and property is very
minimal to nonexistent.

X Low - Minimal potential impact. The occurrence and potential cost of damage to life and property
is minimal.
X Medium - Moderate potential impact. This ranking carries a moderate threat levelgertbial

population and/or built environment. Here the potential damage is more isafatddss costly
than a more widespread disaster.

x High - Widespread potential impact. This ranking carries a high threat to hieeag@opulation
and/or built environment. The potential for damage is widespread. Hazards in ¢lgisrgahay
have occurred in the past.

x Extremely High - Very widespread with catastrophic impact.

Vulnerability can be quantified in those instances where there is a knownfiédehtéizard area, such as
a mapped floodplain. In these instances, the numbers and types of buildings subjedtidatified
hazard can be counted and their values tabulated. Other information can be collected ito réngard
hazard area, such as the location of critical community facilities (e.ge stdition), historic structures,
and valued natural resources (e.g., an identified wetland or endangered spetats hbbgether, this
information conveys the impact, or vulnerability, of that area to that hazard.

3.3.2 Climate Change and Sea Level Rise Vulnerability Assessment

Likelihood of Future Occurrence 2 Occasional
Vulnerability 2 Low

Cutler Bay, due to its location on the Atlantic Coast, is vulnerable to thetipbtiempacts of climate
change and sea level rise. The climate change hazard profile in Section 3.2.%kslibousxlimate-
driven hazards such as hurricanes and flooding are likely to increase in frecarehgpssibly intensity,
in the future. Thus the 25-year flood of today may become the 10 year eventututhe The reader
should refer to the vulnerability assessment discussions on erosion (Sectiorfld&i3Kection 3.3.4),
hurricane (Section 3.3.6) for the current exposure and risk to these hazardsewiirdpective that
climate change has the potential to exacerbate the existing risk and vulnerabilities. This dée&dicusw
on an assessment of direct impacts from sea level rise, using best available dgtaterittad impacts of
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climate change and sea level rise include increased flooding frequency, potential danaéteal
infrastructure, and increasing public costs associated with flood insurance claimsyictines repair and
maintenance, environmental impacts and increased costs associated with emergency managsnent eff

Sea Level Rise

The potential impacts to buildings, assets, and infrastructure from elchange and sea level rise will
be negligible based on the buffer from the Atlantic Ocean by the Key Biscatien®&l Park and the
Cutler wetlands; however, limited increases in the water level ofcar@f be an issue in the future. Sea
level rise can have the following impacts on property and infrastructure in Cutler Bay:

Coastal infrastructure: bridges, docks, piers

Jettys/erosion control structures

Roads and bridges

Utility infrastructure

Erosion hazard zones

Built environment including residential development

Natural resources

Recreational facilities and amenities such as beaches, public access points, and parks
Salt water intrusion into water supply

Loss of property and property tax revenue due to inundation

X X X X X X X X X X

As discussed in Section 3.2.1, the USACE projection for sea level rise in sollogast is 3-7 inches
by 2030 and 9-24 inches by 2060. NOAA Coastal Services Center provides a seiadesmd rcoastal
flooding impacts viewer in order to assess how sea level rise will ingpastal communities. Figure
3.25 reflects the impact of a one-foot sea level rise on Cutler Bay using thal dlmasting impacts
viewer provided by NOAA. The sea levels represent inundation at high tide, aasl thed are
hydrologically connected are shown in shades of blue (darker blue = greatdr ddm low-lying areas,
displayed in green, are hydrologically "unconnected" areas that may floode J.&@4 provides an
exposure analysis based on the elevation of land that structures are locatedventoelatial high tide.
The results do not factor in structure elevation.
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Source: http://www.csc.noaa.gov/digitalcoast/toolgisiver
Figure 3.25 One-Foot Sea Level Rise Impact on Cutler Bay
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Table 324 - Sea Level Rise and Coastal Flood Exposure in Cutler Bay

Elevation relative to local high tide line (Mean Higher High Water)

Unit < 1ft < 2ft < 3ft < 4ft < 5ft < 6ft < 7ft < 8ft < oft < 10ft
BY TOTALS
High social vulnerability population Count 859 1236 1468 1900 3423 5341 7318 9449 10767 11484
Medium social vulnerability population Count 5 10 22 91 539 2604 6342 9700 11347 11825
Low social vulnerability population Count 830 913 1014 1238 2036 5021 8366 10727 12119 12879
Property value $Million 169 253 310 398 641 1195 1918 2524 2898 3101
Population Count 1694 2159 2504 3229 5998 12966 22026 29877 34232 36188
Caucasian population Count 1281 1628 1887 2451 4649 10160 17424 23725 27235 28819
Population of color Count 465 597 693 868 1503 3125 5144 6875 7823 8247
African-American population Count 349 454 530 662 1127 2273 3654 4842 5505 5801
Asian population Count 48 57 64 85 166 389 678 919 1054 1114
Hispanic population Count 970 1250 1451 1868 3340 7066 12001 16382 18681 19643
Native American population Count 13 19 22 26 45 100 179 241 279 296
Homes Count 712 937 1096 1373 2404 4908 8079 10837 12359 13045
Hospitals Count 0 0 0 0 0 0 0 0 0 1
Schools Count 0 0 0 0 0 0 1 6 10 12
Colleges and Universities Count 0 0 0 0 0 0 0 1 1 2
Libraries Count 0 0 0 0 0 0 0 0 1 1
Houses of worship Count 0 0 0 0 0 2 2 3 3 4
Government buildings Count 0 0 0 0 0 0 0 2 5 6
Roads Miles 0 0 0 5 24 63 97 113 122 127
Federal roads Miles 0 0 0 0 0 0 0 0 0 1
Local roads Miles 0 0 0 5 24 63 97 113 122 125
Secondary roads Miles 0 0 0 0 0 0 0 0 0 1
Passenger stations Count 0 0 0 0 0 0 0 1 1 1
Intercity bus stations Count 0 0 0 0 0 0 0 1 1 1
Transit passenger stations Count 0 0 0 0 0 0 0 1 1 1
Power plants Count 0 0 0 0 0 0 0 1 1 1
Commercial & industrial power plants Count 0 0 0 0 0 0 0 1 1 1
EPA listed sites Count 0 0 0 2 2 4 7 13 20 24
NPDES sites Count 0 0 0 0 0 1 1 5 7 8
RADINFO sites Count 0 0 0 0 0 1 4 6 11 14
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Hazardous waste sites Count 0 0 0 0 0 1 4 6 11 14
Minor hazwaste source sites Count 0 0 0 0 0 0 3 4 6 7
Unspecified hazardous waste sites Count 0 0 0 0 0 1 1 2 5 7
Wastewater sites Count 0 0 0 0 0 1 1 5 7 8
Nonmajor wastewater sites Count 0 0 0 0 0 1 1 5 7 8
Sewage plants Count 0 0 0 2 2 2 2 2 2 2
Land Acres 619 834 915 1036 1345 2095 3126 4059 4646 4967
Protected land Acres 247 406 445 460 469 475 483 493 500 505
Local protected land Acres 36 66 74 78 84 88 96 106 113 118
Source: Climate Central 2014, Findings from Surging Seas (Surging$gas.or
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3.3.3 Coastal/Canal Bank Erosion Vulnerability Assessment

Likelihood of Future Occurrence? Likely
Vulnerability 2 Low

Coastal Erosion

The severity of coastal erosion is typically measured through a quantitativenessesd annual
shoreline change for a given beach cross-section profile (feet or meters peswseaa)long period of

time. Erosion rates vary as a function of shoreline type and are influencedilgriog episodic events,

but can be used in land use and hazard management to define areas of critical concepuart A
completed in June 2012 by the Florida Department of Environmental Protection (DEP), Division of Water
5HVRXUFH 0D Q D JEridaly Broded IBéAChElsGn Eloridavhich inventoried critically eroded
areas along the Atlantic and Gulf coasts did not identify any areas of evasiim the Cutler Bay
planning area. Fortunately, Biscayne National Park forms the eastern boundary aftléreB8y
planning area along Biscayne Bay. The shoreline in this area is profextedoastal erosion by the
absence of development and the tangled root systems of the mangroves that are predesvatem t
Because of this buffer (including the Cutler wetlands), no damage to insurable buildings, infrastructure, or
assets within Cutler Bay is expected.

Canal Bank Erosion

Cutler Bay has experienced limited canal bank erosion in the g2ahal bank erosion is a natural
process, but acceleration of this natural process leads to a disproportionate sedppént stream
channel instability, land loss, habitat loss and other adverse effects. Erosionureedoaedwill occur

as a matter of course on an occasional basis in all canal bank Aeasiesult, no damage to insurable
buildings, infrastructure, or assets have been identified within Cutler Bay and nonedatedxp

3.3.4 Flood: 100-/500-year Vulnerability Assessment

Likelihood of Future Occurrence? Likely
Vulnerability 2 High

Flood damage is directly related to the depth of flooding by the application of a defedamnve. In
applying the curve, a specific depth of water translates to a specific percent darnmegstructure which

translates to the same percentage of W& UXFW XU H UV UH S @réviotsR IHIQWww ity Bigiée H $V

3.11, a large portion of the Town is located in areas vulnerable to 100-yeand@aodier normal flood
circumstances.

Methodology

Parcel counts by FEMA flood zone were determined using a spatial intersection tak tharcels,
provided by the Town of Cutler Bay, and the effective FEMA flood zones providéa ikliami-Dade
County FEMA DFIRM Database, effective 9/11/2009. This methodology was used to deteringther

a parcel is affected by multiple flood zones. In the case of parcels affectadtipfenzones, the entire
parcel assessment value was applied to the flood zone covering the majority ofcéidrparder to
provide exposure estimates for each FEMA flood zone. In order to determine the corrpahogalass
for each parcel, the County Land Use Codes (CLUC) provided in the Cutler Bpgrtaet data were
translated into FEMA Hazus specific occupancy classes (i.e. RES1, COM4, EDU2, étsg Were
translated to ensure the correct depth damage faetsapplied to the parcel based on its occupancy
class to ensure a more accurate damage assessment of the parcel.

Table 3.25 shows the correlation between BFEs and average flood depth. Figure 3.26 depicts the depth of
flooding that can be expected within the Town of Cutler Bay during the 100-year flood event.
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Table 325 - Effective DFIRM BFE and Average Depth

Town of Cutler Bay, Florida
Floodplain Mitigation Plan
May 2015

Effective DFIRM
BFE (ft) Average Depth (ft)

7 4

8 3

9 2.5
10 5.5
11 8
12 11
13 12
14 13
15 14.5
16 16
17 17
18 18

Source: FEMA DFIRM September 11, 2009

Figure 3.26 - 100-yr Flood Depths for Cutler Bay
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Table 3.26 provides the depth damage factors that were used in calculatingpd$eesl for the Town.
These depth damage factors were developed based on the USACE Galvestoh deisthi damage

curves used in Hazus. All depths assume the structure has no basement.

Table 326 - Cutler Bay Flood Loss Damage Factors

Percent Damaged (%)

D(eﬁp)th Residential | Commercial | Religious | Government | Education Other
0 10 1 0 0 0 1
1 21 9 10 5 5 10
2 27 14 11 8 7 12
3 32 16 11 13 9 15
4 37 18 12 14 9 19
5 43 20 12 14 10 22
6 46 23 13 15 11 26
7 50 26 14 17 13 30
8 54 30 14 19 15 35
9 58 34 15 22 17 39
10 60 38 17 26 20 42
11 63 42 19 31 24 48
12 67 47 24 37 28 50
13 70 51 30 44 33 51
14 74 55 38 51 39 53
15 79 58 45 59 45 54
16 82 61 52 65 52 55
17 83 64 58 70 59 55
18 84 67 64 74 64 56

Source: FEMA estimated damage factors

Content values estimations are based on FEMA Hazus methodologies of estimating agheecast of
improved structure values by property type. Table 3.27 shows the breakdown of thetdiffeperty
types in Cutler Bay and their estimated content replacement value percentages.

Table 327 - Content Replacement Factors

Property Type Content Replacement Values
Residential 50%
Commercial 100%
Cultural and Parks 100%
Education 100%
Government 100%
Recreation and Entertainment 100%
Religion 100%
Medical 150%
Transportation 150%
Utilities and Communication 150%

Source: Hazus 2.1

Values at Risk

The loss estimate for flood is based on the total of improved and contents valuean@halue is
represented in the flood tables, but these values are only present to show the tveduenof and are not
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included in any of the loss estimates as generally the land is not subject to loss from floaaigolttant

to note that information on those properties mitigated (e.g., floodproofeéwated) in the SFHA was
not available for analysis, thus the resulting flood damage loss estimates couldebehianv actual
figures. Once the potential value of affected parcels was calculated, damage Wactoapplied to

obtain loss estimates by flood zone.

Table 3.28 is a summary table that shows the count and improved value of parcals whiri the 1%
Parcels outside the floodplain are also(ZAbsvix).
Based on this analysis, 9,163 improved parcels fall within the 1% annual cheod@din for a total

annual chance floodplain by land use type.

value of $1,623,249,713. Additionally, there are 3,535 improved parcels outside of the SEH#& wit

value of $606,893,164.

Table 328 - Property Value Estimates by Flood Zone and Property Type

Total | Improved Estimated
Parcel | Parcel Improved Content Loss

Land Use Count Count Land Value Value Value Total Value! Estimate
Zone AE
Residential 7,381 7,358 | $189,993,609 $705,569,438 $352,784,719 $1,058,354,157 $261,106,766
Commercial 22 21 $17,417,323 $19,542,291| $19,542,291 $39,084,582
Education 5 5 $5,937,286 $25,894,629, $25,894,629 $51,789,258, $7,271,837
Government 74 10 $48,896,706 $36,339,568 $36,339,568 $72,679,136| $6,315,052
Religious 2 2 $3,651,250 $7,704,012 $7,704,012 $15,408,024
Other 379 6 $50,937,103 $18,521,560, $25,386,774 $43,908,334

Total 7,863 7,402 | $316,833,277 $813,571,498 $467,651,993 $1,281,223,491 $274,693,655
Zone VE
Residential 0 0 $0 $0 $0 $0 $0
Commercial 0 0 $0 $0 $0 $0 $0
Education 0 0 $0 $0 $0 $0 $0
Government| 2 0 $40,000 $0 $0 $0 $0
Religious 0 0 $0 $0 $0 $0 $0
Other 0 0 $0 $0 $0 $0 $0

Total 2 0 $40,000 $0 $0 $0 $0
Zone AH
Residential 1,726 1,726 $60,652,913, $141,869,952 $70,934,976 $212,804,928 $22,307,541
Commercial 16 16 $64,955,934 $37,093,710, $37,093,710 $74,187,420
Education 5 5 $9,585,001 $21,118,448 $21,118,448 $42,236,896| $1,035,099
Government| 3 2 $24,315 $5,266 $5,266 $10,532 $2,352
Religious 5 5 $3,187,726 $4,283,971 $4,283,971 $8,567,942
Other 92 7 $12,171,349 $1,878,702 $2,339,802 $4,218,504 $237,225

Total 1,847 1,761 | $150,577,238 $206,250,049 $135,776,173 $342,026,222 $23,582,217
Zone X
Residential 3,468 3,468 | $146,565,622 $351,248,925 $175,624,463 $526,873,388 $0
Commercial 48 47 $51,470,129 $27,128,329] $27,128,329 $54,256,658, $0
Education 0 0 $0 $0 $0 $0 $0
Government| 8 1 $451,573 $2,322 $2,322 $4,644 $0
Religious 1 1 $336,600 $546,430 $546,430 $1,092,860 $0
Other 119 18 $21,964,684 $9,892,124| $14,773,490 $24,665,614 $0

Total 3,644 3,635| $220,788,608 $388,818,130 $218,075,034 $606,893,164 $0
Source: Miami-Dade County 2013 T&XV V HV V R,FEMA'2D09 DFIRM
Total value does not include land value.
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Table 3.29 shows a summary of flood loss estimate values by flood zone. This tabdadged by the

1% annual chance flood zones (AE, VE and AH Zones) and the Zone X flood zone (unshaded) combined.

Table 329 +Summary of Flood Loss Estimates by Flood Zone

Total | Improved Estimated
Flood | Parcel Parcel Improved Content Loss
Zone Count Count Land Value Value Value Total Valuet! Estimate
Zone
AE 7,863 7,402 $316,833,277 $813,571,498| $467,651,993| $1,281,223,491 $274,693,655
Zone
VE 2 0 $40,000 $0 $0 $0 $0
Zone
AH 1,847 1,761 $150,577,238 $206,250,049 | $135,776,173| $342,026,222| $23,582,217
Zone
X 3,644 3,535 $220,788,608 $388,818,130| $218,075,034| $606,893,164 $0
Total | 13,356| 12,698 | $688,239,123 $1,408,639,677 $821,503,199| $2,230,142,876 $298,275,872

Source: Miami-Dade County 2013 T&XV V HV V R,FEMA'2009 DFIRM
Total value does not include land value.

Table 3.30 shows the loss ratio for the flood damage assessment.

Thatitoss the loss estimate
divided by the total potential exposure (i.e., total of improved and contents value garcalls located
within the 1% annual chance flood zone) and displayed as a percentags.ofHEMA considers loss
ratios greater than 10% to be significant and an indicator a community may laeedifficulties

recovering from a flood.

Table 330 +1-Percent-Annual-Chance Loss Ratio

Total | Improved Estimated
Flood | Parcel Parcel Improved Content Loss Loss
Zone Count Count Land Value Value Value Total Value! Estimate Ratio
1%
Annual
Chance 9,712 9,163 $467,450,515| $1,019,821,547 $603,428,166 | $1,623,249,713 $298,275,872| 18.4%

Source: Miami-Dade County 2013 T&xV V HV V R,(FEMA'Z00Y DFIRM
Total value does not include land value.

Flooded acres

Also of interest is the land area affected by the various flood zones. Theirigll@van analysis of
flooded acres in the Town in comparison to total area within the Town limits.

Methodology

GIS was used to calculate acres flooded by FEMA flood zones and land use catedosi€utldr Bay
parcel layer and effective DFIRM were intersected and the flooded parcel@sezalculated in acres.
The flood zone was assigned to any given parcel based on the intersection of the fraecBbad zone.
Parcels can be located in multiple flood zones, and only the flooded acreage théthparcel was
counted for each flood zone.

Limitations

One limitation to be made from this analysis is that the parcel layer doeglnioie right-of-way areas.
Due to this, there are voids of land that are not accounted for; treerefisranalysis only represents total
parcel acres. Tables 3.31 and 3.32 represent a detailed and summary analysigwgirtmtad flooded
acres by land use and FEMA DFIRM flood zone, respectively.

Town of Cutler Bay, Florida
Floodplain Mitigation Plan
May 2015
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Table 331 - Total Parcel Acres to Flooded Acres by Land Use

Improved
Flooded
Land Use Total Parcel Acres Acres
Residential 2,286 2,284
Commercial 334 240
Education 105 105
Government 1,458 96
Religious 46 46
Other 1,363 72
Total 5,593 2,843

Source: Miami-Dade County 2013 T&xV V HV V R,(FEEMA'ZD0Y DFIRM

Table 332 - Total Parcel Acres to Flooded Acres by Flood Zone

Improved
Flooded
Flood Zone Total Parcel Acres Acres
Zone AE 3,804 1,298
Zone VE 36 0
Zone AH 474 427
Zone X 1,278 1,118
Total 5,593 2,843

Source: Miami-Dade County 2013 T&XV V HV V R,FEMA'2009 DFIRM

Population at Risk

A separate analysis was performed to determine the population at rigk i8sttannual chance flood
zones (AE, VE and AH Zones) and the Zone X flood zone (unshaded) comhlsiag) GIS, the DFIRM

flood zones were overlayed on the improved residential parcel data. Those resjuhncttd that
intersecedthe flood zones were counted and multiplied by the Census Bureau household factor for Cutler
Bay (3.15. In the case of residential parcels intersected by multiple flood zones, thevpascassigned

to the flood zone covering the majority of the parcel area. As shown in Tableh&@3istan estimated

total population of 39,539 at risk within the 1% annual chance and Zone X flood zones.

Table 333 - Cutler Bay Population at Risk to Flood

Flood Zone Residential Property Count Population
Zone AE 7,358 23,178
Zone VE 0 0
Zone AH 1,726 5,437
Zone X 3,468 10,924
Total 12,552 39,539

Source: Miami-Dade County 2013 T&XV V HV V R,(FEMA'2ZD0Y DFIRM U.S. Census Bureau

Town of Cutler Bay, Florida
Floodplain Mitigation Plan
May 2015
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Critical Facilities at Risk

A separate analysis was performed to determine critical facilitiékeinl% and 0.2% annual chance
floodplains. Using GIS, the DFIRM flood zones were over laid on the critéedlity location data.
Figure 3.27 shows critical facilities and DFIRM flood zones. Figure 3.28 shaticalcfacilities and
100-yr flood depth. Table 3.34 details critical facilities by facilityet, flood zone, replacement value,
and base flood elevation.

Figure 3.27 - Critical Facilities Located within FEMA Flood Zones
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Figure 3.28 - Critical Facilities and 100-yr Flood Depths

Table 334 - Critical Facilities by Flood Zone

Estimated
Base Base Flood
Flood Depth

Facility Facility Type Address/Coordinates Elevation (ft)
Whigham Elementary School 21545 SW 87TH AVE 10 1.4
Whigham Learning Facility School 8035 SW 196TH ST 10 1.8
Cutler Ridge Police
Department Police 10800 SW 211TH ST 8 -0.8
Health South Hospital 20601 Old Cutler Road 8 -4.3
Sunrise Opp. Inc Group Home 9031 SW 187TH TER 9 2.1
Sunrise Opp. Inc Group Home 9765 SW 215TH LN 8 -2.7
Government Center Government 10710 SW 211TH ST 8 -1.0
Miami-Dade Fire Rescue
Station #34 Fire Station 10850 SW 211TH ST 8 1.7
Miami-Dade Fire Rescue
Station #55 Fire Station 21501 SW 87TH AVE 10 2.4
Miami-Dade County Vehicle Emergency
Maintenance and Fueling Response 10740 SW 211TH ST 8 1.0
STATION # 0000 Pumping Station| 25.5780418887, -80.33560726 8 -2.8
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Estimated

Base Base Flood
Flood Depth

Facility Facility Type Address/Coordinates Elevation (ft)
STATION # 0516 Pumping Station| 25.5718213242, -80.35866597] 8 0.4
STATION # 0517 Pumping Station| 25.599175859, -80.316013918 11 -0.9
STATION # 0540 Pumping Station| 25.5647702475, -80.350602671 8 2.8
STATION # 0577 Pumping Station| 25.5591182348, -80.350410959 9 4.8
STATION # 0583 Pumping Station| 25.5651354841, -80.342070035 10 4.1
STATION # 0603 Pumping Station| 25.5699842703, -80.366511727 8 2.0
STATION # 0507 Pumping Station| 25.5791569173, -80.325911711 11 7.0
STATION # 0609 Pumping Station| 25.5807257714, -80.319345223 12 7.1
STATION # 0610 Pumping Station| 25.5724004713, -80.326280964 11 5.8
STATION # 0702 Pumping Station| 25.562801377, -80.3353984571 10 2.1
STATION # 1046 Pumping Station| 25.564029218, -80.333814522 10 4.1
STATION # 1096 Pumping Station| 25.566043441, -80.3312723754 10 2.4
STATION # 0578 Pumping Station| 25.5762412461, -80.360354531 8 0.5
STATION # 1058 Pumping Station| 25.5927725768, -80.341830647 9 3.8
STATION # 1059 Pumping Station| 25.5957996885, -80.342633579 9 3.7
STATION # 1067 Pumping Station| 25.5974283551, -80.332063688 9 2.9
STATION # 1109 Pumping Station| 25.569742077, -80.335623406 10 4.1
STATION #1111 Pumping Station| 25.5561730858, -80.338027723 10 1.1
STATION # 1119 Pumping Station| 25.5738188941, -80.339676969 8 2.3
Nuestro Hogar ALF, Inc. Assisted Living 9384 SW 184TH TER 9 2.2
Paradise Villa Assisted Living 21164 SW 92ND PL 9 2.4
Welcome Home Alf Assisted Living 8950 SW 215TH TER 10 1.9
Blue Point Home Care Assisted Living 21910 SW 97TH CT 9 2.7
Bertha Elderly Care Assisted Living 10051 HAITIAN DR 8 0.9
Harmony Family Home Assisted Living 9245 SW 208TH TER 8 1.2
Bell Luna Retirement Home | Assisted Living 18700 SW 93RD CT 9 2.6
Guardian Angel ALF Assisted Living 10265 NICARAGUA DR 8 2.0
South Dade Landfill Land Fill 23707 SW 97TH AVE 10 10.6
Florida City Gas Sub Station Hazardous
#3 Materials 21210 SW 97TH CT 8 2.0
Bel-Aire Elementary School 10205 SW 194TH ST 8 0.7
Gulfstream Elementary School 20900 SW 97TH AVE 7 -0.1
Cutler Ridge Middle School 19400 GULFSTREAM RD 7 -1.1
A Guardian Group Home Group Home 9700 STERLING DR 9 2.5
All Care Residential Group Home 18901 SW 97TH AVE 7 0.8
Cutler Bay Group Home Group Home 10471 SW 204TH TER 8 -0.9
Sunrise Opp. Inc Group Home 9500 SW 191ST TER 7 0.8
STATION # 0684 Pumping Station| 25.5728159418, -80.345686572 7 0.3
STATION # 0708 Pumping Station| 25.5793439657, -80.362648224 8 1.3
STATION # 1051 Pumping Station| 25.5933140321, -80.353941079 9 2.7
STATION # 1060 Pumping Station| 25.5877828731, -80.35734664 8 0.7
STATION # 1052 Pumping Station| 25.5861430145, -80.35800235 8 2.0
STATION # 1053 Pumping Station| 25.5817407306, -80.363100131 8 2.3
STATION # 1054 Pumping Station| 25.5910182764, -80.348282924 7 0.8
STATION # 1055 Pumping Station| 25.5865631643, -80.350678953 7 1.5
STATION # 1057 Pumping Station| 25.5786682255, -80.357521025 7 2.8
STATION # 1064 Pumping Station| 25.585540855, -80.360908236 8 3.3
Living Well Alf Assisted Living 21280 OLD CUTLER RD 8 0.8
Best ALF Assisted Living 19010 BEL AIREDR 7 2.1
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Estimated

Base Base Flood
Flood Depth

Facility Facility Type Address/Coordinates Elevation (ft)
Marlin Retirement Assisted Living 20610 MARLIN RD 7 -0.7
Bel Aire Retirement Home Assisted Living 9955 SW 196TH ST 7 0.5
The Haven Assisted Living 10601 CARIBBEAN BLVD 8 0.4
Bertha Elderly Care #2 Assisted Living 10411 SW 200TH TER 8 -0.2
Roadesk One Inc. Assisted Living 9700 MONTEGO BAY DR 7 0.2
Bel-View ALF Corp Assisted Living 19768 BEL AIRE DR 7 1.5
Whispering Pines Elementar) School 18929 SW 89TH RD 0 0.0
Cutler Ridge Elementary School 20210 CORAL SEARD 0 0.0
Our Lady of the Holy Rosary School 9500 SW 184 St 0 0.0
Cutler Bar Police Departmen Police 10720 CARIBBEAN BLVD 0 0.0
Purdue Medical Center Hospital 19590 OLD CUTLER RD 0 0.0
Campos Fleitas Group Home 9010 SW 200TH ST 0 0.0
Lizi's Garden Group Home Group Home 9220NAUTILUS DR 0 0.0
Mains'L Group Home 19930 HOLIDAY RD 0 0.0
Sierra Developmental
Enterprises Group Home 10030 NICARAGUA DR 0 0.0
Town Hall Government 10720 CARIBBEAN BLVD 0 0.0
STATION # 0703 Pumping Station| 25.5801111216, -80.367355003 0 0.0
STATION # 0704 Pumping Station| 25.5810698987, -80.342026479 0 0.0
STATION # 0705 Pumping Station| 25.583955011, -80.347181057 0 0.0
STATION # 0744 Pumping Station| 25.5767251636, -80.343934034 0 0.0
STATION # 0750 Pumping Station| 25.5775604992, -80.338994708 0 0.0
STATION # 1074 Pumping Station| 25.5888040764, -80.323909468 0 0.0
STATION # 0701 Pumping Station| 25.5761588458, -80.348863550 0 0.0
STATION # 0706 Pumping Station| 25.5933671459, -80.331993683 0 0.0
STATION # 0707 Pumping Station| 25.5893458306, -80.338768038 0 0.0
STATION # 0734 Pumping Station| 25.5780921499, -80.339542858 0 0.0
STATION # 1063 Pumping Station| 25.5988967107, -80.350298371 0 0.0
Bel-Air Alf Il Inc. Assisted Living 19431 FRANJO RD 0 0.0
Genesis Care Centers Assisted Living 8395 SW 187TH TER 0 0.0
Good Time Home Care Assisted Living 8640 SW 185TH ST 0 0.0
Bel-Air ALF Inc. Assisted Living 8830 CARIBBEAN BLVD 0 0.0
Precious Moments ALF Assisted Living 9480 DANA RD 0 0.0
Kenneth Home Inc. Assisted Living 9760MEMORIAL RD 0 0.0
Old Cutler Retirement Home| Assisted Living 21640 OLD CUTLER RD 0 0.0
Whispering Pines Home Car{ Assisted Living 8830 SW 196TH DR 0 0.0
Caribbean ALF Assisted Living 9860 CARIBBEAN BLVD 0 0.0
East Ridge Retirement
Village Assisted Living 19301 SW 87TH AVE 0 0.0

Source: Miami-Dade County 2013 T&&VVHVVRU TV
Note: Depths derived from Miami-Dade County 2009 LiDBRta

'DWD )(0%$ '),50

Policies and Procedures for Critical Facilities and Infrastructure

Many of the critical facilities and infrastructure in Cutler Bay laeated within the 1% annual chance
Some of these facilities have a depth of flooding whicneeds
problems for the functionality of the building. Many of these faeditare privately owned such as

flood area (AE and AH-Zones).

assisted living centers which require the owner to either provide flood promfimgher retrofitting

measures. Many of the facilities which are publicdlB 2 QHG GRQTW KDYH PDQ\ RSWLRQV

Town of Cutler Bay, Florida
Floodplain Mitigation Plan
May 2015

Page B8

amec®




since approximately 65% of the community is in a designated floodplain. The ioitigation plan

identifies a specific measure to protect vulnerable critical facilities.

Future Development

A GIS analysis was performed to quantify parcels within future development areareth@cated within

a special flood hazard area.

Methodology

The 2013 Miami:DGH &R X Q W\ pV wadudde HoOdedtid\ pbténtial areas of future development
located within FEMA flood zones. Parcel counts by FEMA flood zone were determined usingl spat
intersection of the tax parcels and the effective flood hazard area provideal Miami-Dade County
FEMA DFIRM Database, effective 9/11/2009. In the event that a parcel wasdffgcmultiple zones,
the flood zone covering the majority of the parcel was assigned to the parcel. TabldiBe#iedethe

future development areas by flood zone and land use.

Table 335 - Future Land Use and FEMA Flood Zones

Future Land Use | Unimproved Parcel Count Land Value
Zone AE
Residential 23 $565,104
Commercial 1 $0
Education 0 $0
Government 64 $23,875,078
Religious 0 $0
Other 373 $36,770,011
Total 461 $61,210,193
Zone VE
Residential 0 $0
Commercial 0 $0
Education 0 $0
Government 2 $40,000
Religious 0 $0
Other 0 $0
Total 2 $40,000
Zone AH
Residential 0 $0
Commercial 0 $0
Education 0 $0
Government 1 $16,465
Religious 0 $0
Other 85 $2,684,398
Total 86 $2,700,863
Zone X
Residential 0 $0
Commercial 1 $0
Education 0 $0
Government 7 $449,820
Religious 0 $0
Other 101 $10,359,376
Total 109 $10,809,196

Source: Miami-Dade County 2013 T&V VHV V RU TV 'D WIFIRM,Chitler Bay Future Land Use Data
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Flood Insurance Analysis

One valuable source of information on flood hazards is current flood insurance datavftyr palicies

and past claims. Flood insurance is required as a condition of federal aid or ageatdoan that is
federally insured for a building located in a FEMA flood zone. Figure 3.29 st@alscation of active
flood insurance policies as well as policies with claims.

Figure 3.29 - Cutler Bay Flood Insurance Policies in Force

Table 3.36 summarizes key statistics of policies in force and past claims by flood zone.

Table 336 - NFIP Policy and Claims Data by Flood Zone

Mt @f Total MUl @ Total of Closed
Flood Zone Policiesin Total Premium Closed Paid .
Coverage Paid Losses
Force Losses
Qgrlléio & AE 2482 $1,433,176 | $517,974,300 1 $6,388
AH Zones 535 $196,197 $127,246,300 1 $37,858
V01-30 & VE
Zones 0 $0 $0 0 $0
B, C & X Zone 0 $0 $0 0 $0
Page PO
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Number of Number of

Flood Zone Policiesin Total Premium Total Closed Paid Tota! of Closed
Coverage Paid Losses
Force Losses
Standard 5 $5,990 $1,223,300 1 $46,367
Preferred 303 $119,419 $86,823,000 1 $37,327
Total 3,325 $1,754,782 $733,266,900 4 $127,90

Source: FEMA Community Information System, April 2014

Table 3.37 compares the number of policies in force with the number of buildoaged within each
flood zone in order to examine the percentage of buildings that are insured within each zone.

Table 337 - Percentage of Buildings Insured

Flood Zone Number of Policies in Force Number of Buildings % Insured
AE Zone 2,482 7,402 33.5%
AH Zone 535 1,761 30.4%
VE Zone 0 0 0%

X Zone 308 3,535 8.7%

Total 3,325 12,698 26.2%

Source: FEMA Community Information System, April 2014

The notable statistic in Table 3.37 is that while there are 9,163 buildicafedowithin the 100-yr flood
zone (AE, AH and VE Zones), only 33% of these buildings carry an active flood insuramme pol
Furthermore, only 9% of buildings within the X Zone are insured, and as thdivepess figures show
below, flooding is not limited to the 100-yr flood zones.

Table 3.38 compares number of buildings present, number of policies in force, total camtage
calculation of loss estimate values for the 100-yr flood.

Table 338 - Flood Loss Estimates by Flood Zone

Number of Number of Total
Flood Zone - Policiesin Total Value! Loss Estimate
Buildings Coverage
Force
AE Zone 7,402 2,482 $1,281,223,491| $517,974,300 $274,693,655
AH Zone 1,761 535 $342,026,222 | $127,246,300 $23,582,217
VE Zone 0 0 $0 $0 $0
Total 9,163 3,017 $1,623,249,713| $645,220,600 $298,275,872
Source: Miami-Dade County 2013 T&V VHVVRUTV 'DWD )(0$ '),50

Total value does not include land value.

The above analysis of existing flood insurance coverage shows that existing boddergge does
exceed the loss estimate for the 100-yr flood zone; however, this sitisinot take into account the
large number of uninsured proprieties (67%) that would have no coverage éwvedht of a flood loss.
Total building content value within the 100-yr flood zone is estimated at $603,428\b6énalysis of
NFIP data through December 2011 showed active policies with building contemtag®wvotaling
$56,094,000.

Repetitive Loss Analysis

An analysis of repetitive loss was completed to examine repetitive loss peepsgtinst FEMA flood
zones. All 16 unmitigated repetitive loss properties located within the Town @i Gaty are residential.
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Methodology

According to 2014 NFIP records, there is one mitigated propertyatdtal payment of $25,945 and 32
unmitigated properties with total payment of $1,816,483 with the Town of Cutler Bayable 3.39

details repetitive loss building counts, FEMA flood zones and total payment.

Table 339 - Repetitive Loss Summary Table (Unmitigated Properties)

Building Count Total Total

Building Content

Flood Zone Insured Uninsured Payment Payment
AE 9 13 $627,757 $281,284

AH 1 0 $60,925 $24,443

Al0 1 0 $28,856 $0
X 5 3 $516,088 $277,129
Total 16 16 $1,233,626 $582,856 $1,816,483

Source: NFIP Repetitive Loss Data 2014

Figure 3.30 illustrates the location of the repetitive loss propertiesasegarut by the classification of
mitigated or unmitigated in relation to the known flood hazard areas withiter Bay. Figure 3.31

illustrates the location of these properties in relation to the 100-yr flood.dept

Figure 3.30- Repetitive Loss Properties and Flood Zones
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Figure 3.31 - Repetitive Loss Properties and 100-yr Flood Depth

3.3.5 Flood: Stormwater/Localized Flooding Vulnerability Assessment

Likelihood of Future Occurrence 2 Highly Likely
Vulnerability 2 Medium

Localized flooding also occurs at various times throughout the year with sene&slod primary concern
to the Town. Localized flooding and ponding affect streets and property. Based on 8 rth&e
appears to be a correlation between areas of localized stormwater flooding arnidedpss properties.
Stormwater and localized flooding can often be attributed to the 10048aarfnual chance flood) and
some of the assets identified in Section 3.3.4 can be impacted from localizedatier flooding. No
direct damage of insurable buildings (other than potentially repetitive itage-$amily structures) have
been identified as being damaged by localized stormwater flooding. Areas atizddcflooding
identified by the FMPC are summarized below:

x Sterling Dr and SW 93 St

Parcels between SW 195 St and SW 196 St

The parcels bordered by Caribbean Blvd, Anchor Rd, Pan American Dr and Blue Water Rd
Manta Drive at Old Cutler Rd

Old Cutler Rd southwest of the intersection of Franjo Rd

The intersection of SW 89 Ct, Franjo Rd and SW 200 St

X X X X X

Page P3
Town of Cutler Bay, Florida

Floodplain Mitigation Plan C( 9
May 2015 ame



SW 186 St at SW 97Avenue

SW 77 Ave and SW 188 St through the intersection of SW 78 Ave

SW 79 Ave at SW 79 Ct

SW 197 Terrace at SW 196 Terrace

SW 84 Ave at SW 199 Terrace

SW 212 St between SW 85 Ave and SW 87 Ave

SW 92 Ave between Old Cutler Road and SW 208 St

SW 24 Terrace between SW 97 Ct and SW 97 Pl

SW 216 St between SW 97 Ave and SW 98 Ct

SW 97 Ave between SW 219 St and SW 224 St

The quadrant of parcels bordered by SW 97 Ave, SW 221 Street/Terrace, SW 99 Pl and SW 224 St
The intersection of SW 92 Ave/SW 93 Path and SW 216 St

Parcels between SW 216 St and the eastern portion of SW 215 Terrace
SW 216 St between SW 87 Pl and SW 88 PI

Figure 3.32 depicts localized flooding, repetitive loss areas and flood zones. Figure 3.33ateimts
flooding, repetitive loss areas and the depth of flooding that can be expected from yindld®d-event.
The impacts to insurable buildings, infrastructure, and other assets areddéntiiection 3.3.4.

X X X X X X X X X X X X X

x

Figure 3.32- Localized Flooding, Repetitive Loss Areas and Flood Zones
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Figure 3.33 - Repetitive Loss, Localized Flooding and 100-yr Flood Depth

3.3.6 Hurricane and Tropical Storm Vulnerability Assessment

Likelihood of Future Occurrence 2 Likely
Vulnerability 2 High

The heavy rains associated with tropical weather systems are not only relepforsimajor flooding in

areas where the storm initially strikes, but can also affect areas hunfireiliss inland. Torrential rains
from hurricanes and tropical storms can produce extensive urban and riverine flesgegally if the

storm systems are large and slow moving. Winds from these storms located affshaiive ocean
water up the mouth of a river or canal, compounding the severity of inland overbank flooding.

In addition to the combined destructive forces of wind, rain, and lightning, hurricanes can cause a surge in
the ocean, which can raise the sea level as high as 25 feet or more morigess$thurricanesAs a
hurricane approaches the coast, its winds drive water toward the shore. h©remgé of the storm
reaches the shallow waters of the continental shelf, the water begins to piM/ings of hurricane
strength eventually force the water onto the shore. At first, the waterclawbk slowly, but as the eye

of the storm approaches, water rises rapidly. Furthermimmm surge can also cause extensive damage

on the backside of a hurricane as storm surge waters are sucked back out to sea.
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The Atlantic hurricane season runs from June 1st to NovemBer BBe Atlantic basin includes the
Atlantic Ocean, Caribbean Sea, and Gulf of Mexico. Figure 3.34 shows the profpmesypical
hurricane season in terms of the total number of tropical systems and hurricahesg throughout the
year in the Atlantic basin. The curves represent the average cumulative proadctll named tropical
systems, all hurricanes, and those hurricanes which were Category 3 or stronger in those basins.

Source: NOAA/National Hurricane Center
Figure 3.34 tAverage Number of Tropical Storms Per Year (Atlantic Basin)

Figure 3.35 represents the average number of hurricane strikes for Miami-Dade County from 1900-2010.
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Source: NOAA/National Hurricane Center
Figure 3.35 tMajor Hurricane Strikes +Miami-Dade County

Methodology

A hurricane surge analysis was conducted by intersecting the parcel layer provided hyDitlem
County with the polygon shapefile for each hurricane surge |ay.polygon shapefiles depicting each
hurricane surge zone were created using a Surge Modeling application created foridlaeStatewide
Regional Evacuation Update Study. The data was derived from National Hurrieater SLOSH
model runs on all the NOAA SLOSH basins throughout Florida. The runs creatésdotpall different
storm simulations from all points of the compass. Each direction has a MEOWnimax@nvelope of
water) for each category of storm (1-5), and all directions combined result in a Nt@dtgnum of
maximums) set of data. The MOMs are used in this surge model. The applicatiohreseisput
parameters or data: elevation (from LIDAR), SLOSH basin results, and waumigshoreline or sea
polygons.

Assets at Risk

Figures 3.36 through 3.40 and Tables 3.40 through 3.44 provide a summary of assets at riiglame hur
surge based on each hurricane category. The assets at risk estimate for ezcteluategory is based

on the total of improved and contents value. The value of land is not inclutleel li;ss estimates as
generally the land is not subject to loss from hurricane and tropical storm damage. When compared to t
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vulnerability of predicted flood level models (SLOSH) resulting from hurricdaem surge, almost the

entire Town becomes vulnerable to property damaging flooding from a Categosgr8rmer hurricane.
%DVHG RQ 12%$$TV 6WRUP 6XUJH ,QXQGDWLRQwostt 2&s¢e ifcifling® XP R
high tide) Mapping concludes that in a category 1 hurricane, Cutler Bay can expect up to Sufeg.of

Source: Florida Division of Emergency Managemenp (tttww.floridadisaster.org)
Figure 3.36 - Category 1 Storm Surge Impact in Cutler Bay

Table 340 +Cutler Bay Assets at Risk to Category 1 Storm Surge

Estimated
Total Parcel Improved Improved Content

Land Use Count Parcel Count | Land Value Value Value Total Value!
Residential 131 131 $10,088,847 | $36,473,796 | $18,236,898 | $54,710,694
Commercial 0 0 $0 $0 $0 $0
Education 0 0 $0 $0 $0 $0
Government 50 2 $32,322,041| $8,043,297 $8,043,297 | $16,086,594
Religious 0 0 $0 $0 $0 $0
Other 113 0 $10,552,203 $28,264 $28,264 $56,528

Total 294 133 $52,963,091 | $44,545,357| $26,308,459| $70,853,816
Source: Miami:DGH &RXQW\ 7D[ $VVHVVRUTV 'DWD 12$$ )'(0
Total value does not include land value.
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In a category 2 hurricane, Cutler Bay can expect greater than 3 felgbtian 6 feet) of storm surge
baVHG RQ 12%$3$TV 6 WRUP 6XUJH ,QXQGDWLRQ 0ODSSLQJ

Source: Florida Division of Emergency Managemenp(tttww.floridadisaster.org)
Figure 3.37 - Category 2 Storm Surge Impact in Cutler Bay

Table 341 - Cutler Bay Assets at Risk to Category 2 Storm Surge

Improved Estimated
Total Parcel Parcel Improved Content

Land Use Count Count Land Value Value Value Total Valuet!
Residential 8,394 8,371 $225,410,153| $775,162,872| $387,581,436| $1,162,744,304
Commercial 13 12 $27,537,135| $14,216,393 | $14,216,393 | $28,432,786
Education 9 9 $12,322,287 | $42,153,052 | $42,153,052 | $84,306,104
Government 77 10 $46,475,637 | $35,654,656 | $35,654,656 | $71,309,312
Religious 6 6 $6,511,468 | $11,265,018| $11,265,018| $22,530,036
Other 461 6 $51,115,775| $14,339,906 | $21,153,079| $35,492,985

Total 8,960 8,414 $369,372,455| $892,791,897| $512,023,634 $1,404,815,53]
Source: Miami*DGH &RXQW\ 7D[ $VVHVVRUYTV 'DWD 12$$ )'(0

Total value does not include land value.
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In a category 3 hurricane, Cutler Bay can expect greater than 6 feet of stornEdDiddH G RQ 12$$qV

Storm Surge Inundation Mapping.

Source: Florida Division of Emergency Management (fp/w.floridadisaster.org)

Figure 3.38 - Category 3 Storm Surge Impact in Cutler Bay

Table 342 - Cutler Bay Assets at Risk to Category 3 Storm Surge

Improved Estimated
Total Parcel Parcel Improved Content
Land Use Count Count Land Value Value Value Total Value!

Residential 12,307 12,284 $380,025,456| $1,147,291,683 $573,645,842| $1,720,937,525
Commercial 80 78 $129,608,965 $79,413,481 | $79,413,481| $158,826,962
Education 10 10 $15,522,287 | $47,013,077 | $47,013,077| $94,026,154
Government 86 13 $49,411,117| $36,347,156 | $36,347,156| $72,694,312
Religious 8 8 $7,175,576 | $12,534,413 | $12,534,413| $25,068,826
Other 579 28 $82,701,470| $29,774,601 | $41,723,388| $71,497,989
Total 13,070 12,421 $664,444,871) $1,352,374,411 $790,677,357 $2,143,051,76§

Source: Miami-rDGH &RXQW\

7D[ $VVHVVRUTV 'DWD 12%%

Total value does not include land value.
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In a category AKX UULFDQH &XWOHU
Surge Inundation Mapping

Source: Florida Division of Emergency Managemenp (Httww.floridadisaster.org)
Figure 3.39 - Category 4 Storm Surge Impact in Cutler Bay

Table 343 - Cutler Bay Assets at Risk to Category 4 Storm Surge

%D\ FDQ H[SHFW XS WR UPHW RI

Improved Estimated
Total Parcel Parcel Improved Content
Land Use Count Count Land Value Value Value Total Valuet!

Residential 12,570 12,547 $396,851,782] $1,197,267,36] $598,633,681] $1,795,901,042
Commercial 86 84 $133,843,386] $83,764,330 | $83,764,330| $167,528,660
Education 10 10 $15,522,287 | $47,013,077 | $47,013,077| $94,026,154
Government 87 13 $49,412,594| $36,347,156 | $36,347,156| $72,694,312
Religious 8 8 $7,175,576 | $12,534,413 | $12,534,413| $25,068,826
Other 590 31 $85,073,136| $30,292,386 | $42,500,066| $72,792,452
Total 13,351 12,693 $687,878,761] $1,407,218,723 $820,792,722| $2,228,011,445

Source: Miami-DGH &RXQW\

7D[ $VVHVVRUYV 'DWD 12$%

Total value does not include land value.
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,Q D &DWHJIRU\
Surge Inundation Mapping.

KXUULFDQH &XWOHU

Source: Florida Division of Emergency Managemenp(Httww.floridadisaster.org)

Figure 340 - Category 5 Storm Surge Impact in Cutler Bay

Table 344 - Cutler Bay Assets at Risk to Category 5 Storm Surge

0W/DA\UB B QE Bl /SHGF \W QR Y RI$S5 T VI 16

Improved Estimated
Total Parcel Parcel Improved Content
Land Use Count Count Land Value Value Value Total Valuet!

Residential 12,575 12,552 $397,212,144] $1,198,688,315 $599,344,158 $1,798,032,473
Commercial 86 84 $133,843,386] $83,764,330 | $83,764,330| $167,528,660
Education 10 10 $15,522,287 | $47,013,077 | $47,013,077| $94,026,154
Government 87 13 $49,412,594| $36,347,156 | $36,347,156| $72,694,312
Religious 8 8 $7,175,576 | $12,534,413 | $12,534,413| $25,068,826
Other 590 31 $85,073,136| $30,292,386 | $42,500,066| $72,792,452
Total 13,356 12,698 $688,239,123] $1,408,639,671 $821,503,199 $2,230,142,876

Source: Miami-DGH &RXQW\

7D[ $VVHVVRUYV 'DWD 12$%$%

Total value does not include land value.
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Table 3.45 provides an overall summary of parcels at risk in the Town by hurricane category.

Table 345 +Overall Summary of Cutler Bay Assets at Risk to Storm Surge

Improved Estimated

Hurricane | Total Parcel Parcel Improved Content

Category Count Count Land Value Value Value Total Valuet!
1 294 133 $52,963,091 | $44,545,357 | $26,308,459| $70,853,816
2 8,960 8,414 $369,372,455| $892,791,897 | $512,023,634| $1,404,815,531
3 13,070 12,421 $664,444,871| $1,352,374,411 $790,677,357| $2,143,051,76§
4 13,351 12,693 $687,878,761| $1,407,218,723 $820,792,722| $2,228,011,445
5 13,356 12,698 $688,239,123| $1,408,639,671 $821,503,199 $2,230,142,876

Source: Miami:DGH &RXQW\ 7D[ $VVHVVRUYTV 'DWD 12%$ )'(0

Total value does not include land value.

Critical Facilities at Risk

Figure 3.41 and Tables 3.46 and 3.47 provide an overall summary of critical &ailitisk due to storm
surge from a Category 1 through a Category 5 hurricane.

Source: Florida Division of Emergency Managemertp(Htvww.floridadisaster.org)
Figure 341 +Cutler Bay Storm Surge Impact (Category 15)
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Table 346 - Cutler Bay Critical Facilities at Risk by Storm Surge Category

. CAT CAT | CAT | CAT | CAT
Facility Address 1 5 3 4 5
Bel Aire Retirement Home 9955 SW 196TH ST No No Yes | Yes | Yes
Bel-Air Alf Il Inc. 19431 FRANJO RD No No Yes | Yes | Yes
Bel-Air ALF Inc. 8830 CARIBBEAN BLVD No No No | Yes | Yes
Bell Luna Retirement Home 18700 SW 93RD CT No No Yes | Yes | Yes
Bel-View ALF Corp 19768 BEL AIRE DR No Yes Yes | Yes | Yes
Bertha Elderly Care 10051 HAITIAN DR No No Yes | Yes | Yes
Bertha Elderly Care #2 10411 SW 200TH TER No No Yes | Yes | Yes
Best ALF 19010 BEL AIRE DR No Yes Yes | Yes | Yes
Blue Point Home Care 21910 SW 97TH CT No Yes Yes | Yes | Yes
Caribbean ALF 9860 CARIBBEAN BLVD No No Yes | Yes | Yes
East Ridge Retirement Village 19301 SW 87TH AVE No No No | Yes | Yes
Genesis Care Centers 8395 SW 187TH TER No No No No Yes
Good Time Home Care 8640 SW 185TH ST No No Yes | Yes | Yes
Guardian Angel ALF 10265 NICARAGUA DR No Yes Yes | Yes | Yes
Harmony Family Home 9245 SW 208TH TER No No Yes | Yes | Yes
Kenneth Home Inc. 9760 MEMORIAL RD No No Yes | Yes | Yes
Living Well Alf 21280 OLD CUTLER RD No Yes | Yes | Yes | Yes
Marlin Retirement 20610 MARLIN RD No No Yes | Yes | Yes
Nuestro Hogar ALF, Inc. 9384 SW 184TH TER No No Yes | Yes | Yes
Old Cutler Retirement Home 21640 OLD CUTLER RD No Yes Yes | Yes | Yes
Paradise Villa 21164 SW 92ND PL No Yes Yes | Yes | Yes
Precious Moments ALF 9480 DANA RD No No Yes | Yes | Yes
Roadesk One Inc. 9700 MONTEGO BAY DR No No Yes | Yes | Yes
The Haven 10601 CARIBBEAN BLVD No No Yes | Yes | Yes
Welcome Home Alf 8950 SW 215TH TER No No Yes | Yes | Yes
Whispering Pines Home Care 8830 SW 196TH DR No No No | Yes | Yes
Miami-Dade County Vehicle 10740 SW 211TH ST No No Yes | Yes | Yes
Maintenance and Fueling
Miami-Dade Fire Rescue Station #34| 10850 SW 211TH ST No No Yes | Yes | Yes
Miami-Dade Fire Rescue Station #55| 21501 SW 87TH AVE No Yes Yes | Yes | Yes
Government Center 10710 SW 211TH ST No No Yes | Yes | Yes
Town Hall 10720 CARIBBEAN BLVD No No Yes | Yes | Yes
A Guardian Group Home 9700 STERLING DR No Yes Yes | Yes | Yes
All Care Residential 18901 SW 97TH AVE No Yes Yes | Yes | Yes
Campos Fleitas 9010 SW 200THST No No Yes | Yes | Yes
Cutler Bay Group Home 10471 SW 204TH TER No No Yes | Yes | Yes
Lizi's Garden Group Home 9220 NAUTILUS DR No No Yes | Yes | Yes
Mains'L 19930 HOLIDAY RD No No Yes | Yes | Yes
Sierra Developmental Enterprises 10030 NICARAGUA DR No No Yes | Yes | Yes
Sunrise Opp. Inc 9031 SW 187TH TER No No Yes | Yes | Yes
Sunrise Opp. Inc 9500 SW 191ST TER No No Yes | Yes | Yes
Sunrise Opp. Inc 9765 SW 215TH LN No No No | Yes | Yes
Florida City Gas Sub Station #3 21210 SW 97TH CT No Yes | Yes | Yes | Yes
Health South 20601 Old Cutler Road No No No Yes | Yes
Purdue Medical Center 19590 OLD CUTLER RD No No Yes | Yes | Yes
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. CAT CAT | CAT | CAT | CAT
Facility Address 1 5 3 4 5
South Dade Landfill 23707 SW 97TH AVE No Yes Yes | Yes | Yes
Cutler Bar Police Department 10720 CARIBBEAN BLVD No No Yes | Yes | Yes
Cutler Ridge Police Department 10800 SW 211TH ST No No Yes | Yes | Yes
Bel-Aire Elementary 10205 SW 194TH ST No No Yes | Yes | Yes
Cutler Ridge Elementary 20210 CORAL SEARD No No Yes | Yes | Yes
Cutler Ridge Middle 19400 GULFSTREAM RD No No Yes | Yes | Yes
Gulfstream Elementary 20900 SW 97TH AVE No No Yes | Yes | Yes
Our Lady of the Holy Rosary 9500 SW 184 St No No No | Yes | Yes
Whigham Elementary 21545 SW 87TH AVE No No Yes | Yes | Yes
Whigham Learning Facility 8035 SW 196TH ST No No Yes | Yes | Yes
Whispering Pines Elementary 18929 SW 89TH RD No No No | Yes | Yes
Station # 0000 20351 OLD CUTLER RD No No No Yes | Yes
Station # 0507 20299 SW 83RD AVE No Yes Yes | Yes | Yes
Station # 0516 10390 PUERTO RICO DR No No Yes | Yes | Yes
Station # 0517 18445 OLD CUTLER RD No No No | Yes | Yes
Station # 0540 21791 SW 98TH CT No Yes Yes | Yes | Yes
Station # 0577 10010 SW 224TH ST No Yes Yes | Yes | Yes
Station # 0578 SW Corner of Caribbean Blvd| No Yes Yes | Yes | Yes
and SW 103 Ave
Station # 0583 21600 SW 93RD PATH No Yes Yes | Yes | Yes
Station # 0603 10800 SW 211TH ST No Yes Yes | Yes | Yes
Station # 0609 20000 SW 79TH AVE No Yes Yes | Yes | Yes
Station # 0610 21001 SW 85TH AVE No Yes Yes | Yes | Yes
Station # 0684 20810 OLD CUTLER RD No No Yes | Yes | Yes
Station # 0701 Martinique Drive between No No Yes | Yes | Yes
Eagle Nest Road and
Gulfstream Road
Station #0702 8880 SW 220TH ST No No Yes | Yes | Yes
Station # 0703 10869 CARIBBEAN BLVD No No Yes | Yes | Yes
Station # 0704 9290 CUTLER RIDGE DR No No Yes | Yes | Yes
Station # 0705 9500 IRENE DR No No Yes | Yes | Yes
Station # 0706 SW 87th Avenue between No No Yes | Yes | Yes
Caribbean Blvd and Ridgelanc
Drive
Station # 0707 192nd Drive between No No Yes | Yes | Yes
Caribbean Blvd and Ridgelanc
Drive
Station # 0708 10485 SW 202ND TER No Yes Yes | Yes | Yes
Station # 0734 Infront of 9190 SW 203 No No Yes | Yes | Yes
Terrace (Middle of Cutle-sac)
Station # 0744 20504 MANTA DR No No Yes | Yes | Yes
Station # 0750 20400 OLD CUTLER RD No No Yes | Yes | Yes
Station # 1046 8781 SW 216TH ST No Yes Yes | Yes | Yes
Station # 1051 18701 LENAIRE DR No Yes Yes | Yes | Yes
Station # 1052 Belview Drive between Bonito| No Yes Yes | Yes | Yes
Road and Dolphin Road
Station # 1053 10520 SW 199TH ST No Yes Yes | Yes | Yes
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. CAT CAT | CAT | CAT | CAT
Facility Address 1 5 3 4 5

Station # 1054 SW 97 Avenue Between SW No Yes Yes | Yes | Yes
189 Street and SW 190 Street

Station # 1055 Intersection of SW 98 Avenue| No Yes Yes | Yes | Yes
and SW 194 Terrace

Station # 1057 Infront of Property 10192 SW No Yes | Yes | Yes | Yes
202 Terrace

Station # 1058 On Tiffany Drive between SW| No Yes | Yes | Yes | Yes
93 Avenue and SW 92 Court

Station # 1059 Infront of Property 9320 No Yes | Yes | Yes | Yes
Sterling Drive

Station # 1060 10325 MARLIN RD No Yes Yes | Yes | Yes

Station # 1063 SW Corner of Eureka Drive No No No Yes | Yes
and SW 89 Place

Station # 1064 In front of 19531 SW 103 No Yes Yes | Yes | Yes
Court

Station # 1067 SW 87 Avenue between SW No No Yes | Yes | Yes
184 Terrace and SW 184 Lang

Station # 1074 19300 SW 82ND AVE No No Yes | Yes | Yes

Station # 1096 21301 SW 87TH AVE No Yes Yes | Yes | Yes

Station # 1109 Across from 8881 SW 212 No Yes Yes | Yes | Yes
Terrace

Station # 1111 8981 SW 227TH TER No Yes Yes | Yes | Yes

Station # 1119 Neighboring property9131 No Yes | Yes | Yes | Yes
SW 208 Terrace

Table 347 - Summary of Cutler Bay Critical Facilities at Risk to Storm Surge

Facility Type CAT1 | CAT2 | CAT3 CAT 4 CAT5

Assisted Living Centers 0 7 22 25 26
Emergency Response Installationf 0 0 1 1 1
Fire Stations 0 1 2 2 2
Government 0 0 2 2 2
Group Homes 0 2 9 10 10
HAZMAT Installation 0 1 1 1 1
Hospitals 0 0 1 2 2
Landfill 0 1 1 1 1
Police Stations 0 0 2 2 2
Schools 0 0 6 8 8
Sewer Pumping Stations 0 24 38 41 41

Total 0 36 85 95 96

Population at Risk

A hurricane surge analysis was conducted by intersecting the improved parcerdéayaed by Miami-
Dade County with the polygon shapefile for each hurricane surge layewraluating populations at risk,
only those people residing in the hurricane storm surge zones are included. hbsesjmproved
residential parcels intersecting the hurricane surge zones were counted andethddiipihe Census

Page [LO6

Town of Cutler Bay, Florida
Floodplain Mitigation Plan ameCG

May 2015



Bureau Cutler Bay household factor (3.158. X W O H Uopal&tiof dt 18k to storm surge is shown in

Table 3.48.
Table 348 - Cutler Bay Population at Risk to Storm Surge
Hurricane Category Improved Residential Parcels Population

Hurricane Category 1 131 413
Hurricane Category 2 8,371 26,369
Hurricane Category 3 12,284 38,695
Hurricane Category 4 12,547 39,523
Hurricane Category 5 12,552 39,539

Source: Miami-Dade County 2013 T&XV V HV V R FBEM, D.8/ Bensus Bureau
Life Safety

The very young, the elderly and the handicapped are especially vulnerable to harm fioaméwr For
those who are unable to evacuate for medical reasons, there should be provisiordcetakespecial-
needs patients and those in hospitals and nursing homes. Many of these patients asrygither
dependent, insulin-dependent, or in need of intensive medical care. There is a neeii¢oopgning
treatment for these vulnerable citizens, either on the coast or by air evacuation to uplandhospital

The stress from disasters such as a hurricane can result in immediate anernonyysical and
emotional health problems among victim& KH 7RzZQYV (PHUJHQF\ ODQDJHPHQW 30D
Management Ordinance help guide evacuation and identification of vulnerable populations.

Evacuation Zones

Figure 3.42 depicts hurricane evacuation zones for Cutler Bhig figure utilizes a polygon set created
by the Miami-Dade County Emergency Management Department based on regional surdeoaoaes
2007-2010 statewide evacuation study initiated by FDEM.

%HFDXVH RI &XWOHU %D\TV /FadWaurtQ ahdadpaeent o Khe Bi@ntcL@x&ahn,
evacuation will be necessary based upon certain tropical storm and or hurricarse éMemtFlorida
Department of Emergency Management created the evacuation mapping for Cutl@ihBasastern and
southern portions of the Town are located in Evacuation Zon&h&. remainder of the Town is located
in Evacuation Zone B.

Residents and visitors are both equally impacted by evacuations in Cutler Additional public
outreach is required to more adequately notify vulnerable populations, residents and visitors ina@utler B
about evacuation procedures and routes. The primary evacuation routes in Cutlex B8ylaand the
Florida Turn Pike.

The National Weather Service (NWS) with the Miami-Dade Emergency Managefgentcy are
responsible for notifying residents in Cutler Bay to evacuate. The tmsas media also provides
evacuation guidance to the public.

There are six key components to a successful evacuation:

Adequate warning

Adequate routes

Proper timing to ensure the routes are clear
Traffic control

X X X X

Page [LO7
Town of Cutler Bay, Florida
Floodplain Mitigation Plan ameCG

May 2015



x Knowledgeable travelers

x Care for special populations (e.g., the handicapped, prisoners, hospital patients, and
schoolchildren)

Those who cannot get out of harm's way need shelter. Typically, the Amersda@rBss will staff a
shelter and ensure that there is adequate food, bedding, and wash facilities. Shetiememns a
specialized skill. Managers must deal with problems like scared children, fatih#dteswant to bring in
their pets, and the potential for an overcrowded facility.

Source: Florida Division of Emergency Managemenp (Httww.floridadisaster.org)
Figure 3.42- Cutler Bay Evacuation Zones
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3.4 Capability Assessment

Table 3.49 lists regulatory mitigation capabilities, including planning and laanagement tools,
typically used by local jurisdictions to implement hazard mitigation aietsvaind indicates those that are
in place in the Town of Cutler Bay. Excerpts from applicable policies, remusdatand plans and
program descriptions follow to provide more detail on existing mitigation capabilities.

Table 349 Cutler Bay Regulatory Mitigation Capabilities

Regulatory Tool Date Comments

Repetitive Loss Area Analysis 2012 Prepared by Kimley-Horn and Associates, In

Stormwater Master Plan

(Basin or sub-basin flood studies) March 2008 | Prepared by Kimley-Horn and Associates, In

Comprehensive Growth Management Plan April 2008 Prepared by Corradino Group

Capital Improvement Plan March 2008 | Prepared by the Town of Cutler Bay

Land Development Regulations

(Zoning and Subdivision Ordinances) June 2012 | Prepared by Corradino Group

Flood Insurance Study September 2004 Prepared by FEMA
Flood Damage Prevention Ordinance March 2010 | Prepared by the Town of Cutler Bay
Building Code Ordinance 2010 Prepared by the State of Florida

Prepared by Miami-Dade County Office of

Miami-Dade County Local Mitigation Strategy May 2010 Emergency Management

Miami-Dade County Comprehensive Prepared by Miami-Dade County Office of

June 2013
Emergency Management Plan Emergency Management
Southeast Florida Regional Climate Action Prepared by Southeast Florida Regional
October 2012 . .
Plan Climate Change Compact Counties

Repetitive Loss Area Analysis (2012)

TKH 7RZQ LV FODVVLILHG DV D 5dér@riumit. WAL & isUIR e/ TanD eMaddmU \ 3 &
Repetitive Loss Area Analysis (RLAA) in 2018 provide more specific guidance on how to reduce

damage from repetitive flooding.The plan follows Section 512.b of the CRS Coordinators manual
(DRAFT 4-6-12 Edition: 2012). The RLAA is linked to the Stormwater Master iRldmat it illustrates

the RL properties and their relationship to the priority basins idehiifiehe Stormwater Master Plan.

RL propertiesLQ 3SULRULW\ EDVLQV" DUH FRQVLGHUHG SDEUSWIRRULWHSF
EDVLQV" EHFDPH WKH &DSLWDO ,PSURYHPHQW 30DQ IRU WKH 7RZQ

The RLAA was used in the development of this FMP to help in identifying regetiss properties
within the Town and to examine the locations of the RL properties as theytoeREMA flood zones,
flood depths and known localized flooding areas.

Stormwater Master Plan (2008)

The Stormwater Master Plan identifies opportunities to protect surface qualéy and reduce flooding
within the Town limits. The Stormwater Master Plan includes the following components:

X A review of existing stormwater and drainage data, reports and plans availabght®FWMD,
Miami-Dade County and Town sources

x A field inventory of existing drainage structures

X A drainage atlas including the type, size and general location of drainage infrastructure elements

X Basin and sub-basin delineations based on available survey data and other sources
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x Hydrologic and hydraulic modeling analysis of the existing systems and theirtgapatandle
the 5-year/24-hour, 10-year/24-hour, 25-year/72-hour, 50-year/72-hour, and 102-year
storm events

x ldentification and analysis of alternatives for improvements needed to aledgdiciencies
identified in the hydrologic and hydraulic modeling phase

x Development of an optional Capital Improvement Plan (CIP) to implement thefiatent
improvements

Based on a review of the drainage deficiencies and input from Town staff, 17 drainageirssiivbes
selected as a priority for detailed analysis. The performance goals remgskatminimum standards
for sub-basin performance are as follows:

x During the five-year return design storm event, flooding in local and amilesadways travel
lanes should not exceed the edge of the roadway pavement. This goal is conslst@RWNID
and Miami-Dade County requirements.

X During the 10-year return design storm event, flooding in roadway travel laned Sieobélow
the crown of the roadway. This goal is consistent with Miami-Dade County requirements.

x During the 100-year return design storm event, flooding should be below Htiadpdinish floor
elevations. This goal is consistent with Miami-Dade County requirements.

x Drainage sub-basins which discharge directly into canals should have watgr praatreatment
for the first one inch of runoff. This standard is consistent wetierfal, state and county water
guality treatment requirements.

x Drainage sub-basins which discharge directly into lakes or drainage wells should dtave w
guality pre-treatment for the first one-half inch of runoff. This standard is consistent withl fede
state and county water quality treatment requirements.

Projects were identified to bring each priority sub-basin into compliance wittetfrmance goals, and
the 17 priority sub-basins were ranked from worst to best according to cugrEmtance against goals.
The ranking and budgets for improvements were used to develop a 10-year CIP.

The Stormwater Master Plan was used in the development of this FMP to idengiffigdoiooding
sources as well as known localized flooding areas within the Town.

Town of Cutler Bay Comprehensive Growth Management Plan (2008)

A Comprehensive Plan, in broad terms, is a policy statement to guide the future epiacerd
GHYHORSPHQW RI FRPPXQLW\ IDFLOLWLHYV W YYVWRB ERGLGHRU
regulatonV DQG D FRPPXQLW\uV RIILFLDO PDSV DQG DPHQGPHQWV W
ordinances. The Comprehensive Plan identifies a future vision, values, principals ndogahe

community, determines the projected growth for the community and identifiesepdb plan, direct and
accommodate anticipated growth. This document was adopted by the Town in April 2008. d@oals fr

the Cutler Bay Growth Management Plan are as follows:

X Future Land Use Goal
o 3URWHFW DQG LPSURY HnalddlHenvirerdr@nt Vhr&ugh tbeWis®dd Iand in a
manner that enhances existing neighborhoods, conserves resources, ensures the availability of
SXEOLF IDFLOLWLHY DQG VHUYLFHVY DQG UHDOL]HV WKH FR
X Housing Goals
o0 Ensure the availability of a decent, safe and sanitary housing stock to accomouodate
and future residents.
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(0]

Ensure the availability of housing that is affordable to current and futuidentsiof all
income and special needs groups in the Town of Cutler Bay.

X Infrastructure Goals

(0]

Work with the town-wide service provider, Miami-Dade County Water and Sewer
Department (WASD), to assure a sufficient, dependable, and high quality epetater

supply to meet the needs of Cutler Bay residents and businesses on a timely basis, at a
reasonable cost and in compliance with all state and federal requirementsdbtpeotesalth

and safety of the public.

The Town will protect the health and safety of the public by ensuring wastevesttanent

facilities and services are enRIQPHQWDOO\ VRXQG FRVW HIIHFWLYH DC

present and future needs.

To protect the health and safety of the public by ensuring stormwategemaeiat facilities

and services are properly maintained, environmentally sound, cost effective, andheneet t
FRPPXQLW\YVY SUHVHQW DQG IXWXUH GHPDQGYV

The Town will promote efficient and economical balance of public and privatk sabte
collection and disposal services that will meet established requirements in a thabrell
protect the public health, safety and environmental resources of the community.

The Town will continue to support and monitor county, South Florida Water Management
District, state and federal efforts to protect, conserve and manage ttg godlguantity of
natural groundwater resources.

x Coastal Management Goal

(0]

Provide for the conservation, environmentally sound use and protection of all natural and
historic resources; limit public expenditures in areas subject to destructiomathyal
disasters; and protect human life and property in the coastal area of the Town.

X Conservation Goal

(0]

Protect and enhance the long term environmental resources of the Town to ensure continued
resource availability and environmental quality through prudent management, public
education, appropriate regulations and enforcement, and active partnership with
governmental and environmental entities.

X Intergovernmental Coordination Goal

(0]

Continue to strengthen relationships through intergovernmental coordination withnadjace
municipalities, the Miami-Dade County Planners Technical Committee, Miami-Dade County,
Miami-Dade County Public School System, regional, state and other governmentas entiti
and service providers that have regulatory, supply and/or jurisdictional auttooidtgntify
methods for information sharing and funding, assistance and support in order to thtec
health, safety and welfare of the community and to ensure consistency between the local,
FRXQwW\ UHJLRQDO DQG VWDWH SROLFLHVY DQG SODQV
Management Plan. The Town will offer to provide guidance and assistance to future
municipalities in Miami-Dade County.

x Capital Improvements Goals

(0]

Identify the public facilities and infrastructure capacity needed, as outlindt iGtowth
Management Plan, to accommodate existing and future residents and businesses in the Town
of Cutler Bay, to provide such facilities and infrastructure in a timely anciezff manner

and adopt financial policies in order to guide the funding, scheduling and atiostraf
improvements.

Develop and maintain a concurrency management system, including the adopted level of
service standards, to track and issue development orders in order to easwaltbility of

public facilities and infrastructure needed to support development are availablgreohc

with the impacts of such development.
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X Transportation Goals
o Provide for the citizens of Cutler Bay, a safe, convenient, accessible andneffici
transportation system.
o The Town shall develop a financially feasible transportation system that meetsettee of
the Town residents.
X Recreation & Open Space Goal
0 To provide and ensure a comprehensive system of public parks, open spaces and recreational
programs that are well planned, convenient and customized to the recreational needs of the
residents of Cutler Bay while preserving and protecting valuable nags@inces for future
generations.
x Educational Facilities Goal
o Develop, operate, and maintain a system of public education by Miami-Dade County public
schools, in cooperation with the county and other appropriate governmental agencies, which
will strive to improve the quality and quantity of public educational facilities availableto t
citizenry of Miami-Dade County, Florida.

The Comprehensive Growth Management Plan was used in the development of this FMPifyo ident
existing and future land use; growth and development trends; and culturalchastnhatural resources
within the Town.

Capital Improvement Plan (20 08-2018)

The Town of Cutler Bay Stormwater Master Plan identified 17 priority suind#sat were ranked from
worst to best according to current performance against established PlanTgealGapital Improvement
Program is based on the results of the 17 priority subbasin studies. Recommended iemisot@m
achieve the stated performance goals were identified for each basin, and a tefPyesam@ary
including preliminary budgets has been prepared for each basin.

The Capital Improvement Plan was used in the development of this FMP tifiyigeéntial flooding
sources as well as known localized flooding areas within the Town. The Gagutavement Plan was
also used to develop mitigation strategies and projects.

Land Development Regulations (2012)

The purpose of the Land Development Regulations is to provide the minimum @wiladicessary to

facilitate safe and orderly growth, and to also ensure that growth forms an integadlgpaommunity of

functional neighborhoods, retail and commercial centers; increases collecivégysand community

identity to promote civic awareness and responsibility; and enhances the qudifiey fof the entire

Town to ensure the greatest possible economic and social benefits for all resiteses regulations are
LQWHQGHG WR SURPRWH FRQVLVWHQF\ ZLWK WKRYYRDBPORZWXKEM t
Management Plan.

The Land Development Regulations were used in the development of this FMP to iderngjétionit
strategies through protection of natural floodplain resources, open space preservatidentiiythg
property protection measures.

Flood Insurance Study (2009)

A Flood Insurance Study (FIS) dated September 2009 was prepared by FEMA for Miami-Dade County,
Florida and Incorporated Areas which includes the Town of Cutler Bay. The FISiateatias witin
Cutler Bay that are subject to flooding from the 100-year storm event. nftimation is used by Cutler
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Bay to implement floodplain regulations as part of participation in the NFIPoapcbmote sound land
use and floodplain development within the community.

The FIS was used in the development of this FMP to identify FEMA flood hazard areascahclutate

the associated flood depths for the 100-year storm event. The flood depthBemenedd to prepare the
risk assessment for Cutler Bay. Based on the flood depth, a depth damagevdactpplied to each
parcel based on its occupancy class in order to calcatedecurate damage assessment for each parcel
located within the 100-year flood hazard area.

Flood Damage Prevention Ordinance (2010)

7KH )ORRG 'DPDJH 3UHYHQWLRQ 2UGLQDQFH LV SHUIKOMS\R @ RHR RB.
The Town first adopted the ordinance in May 2006, and the Town has been a participanNFIP

since August 2006. The ordinance has been amended a couple of times; the most ezxkneanwas

made in March 2010.

The objectives of this ordinance are to:

1) Protect human life, health and to eliminate or minimize property damage;

2) Minimize expenditure of public money for costly flood control projects;

3) Minimize the need for rescue and relief efforts associated with floodingeanadladly undertaken
at the expense of the general public;

4) Minimize prolonged business interruptions;

5) Minimize damage to public facilities and utilities such as water and gas maitsicektelephone
and sewer lines, roadways, and bridges and culverts located in floodplains;

6) Maintain a stable tax base by providing for the sound use and development of 8oedapas
in such a manner as to minimize flood blight areas; and

7) Ensure that potential homebuyers are notified that property is in a food hazard area.

The Flood Damage Prevention Ordinance was used in the development of this FMP to assist in the risk
assessment and identification of potential mitigations strategies and projects.

Building Code Ordinance (2010)

The Town of Cutler Bay has by ordinance adopted and enforces the 2010 Florida Boddigvhich
includes provisions for all buildings and structures constructed in wholepartiin a flood hazard area
to be constructed in accordance with specific elevation requirements. The Bitaiegalso includes
provisions for high-velocity hurricane zones to mitigate wind damage from dwescand other wind
storms.

The Florida Building Code was used in the development of this FMP to assist in the risk assessment and
identification of potential mitigations strategies and projects.

Miami-Dade County Local Mitigation Strategy (2010)

The Town of Cutler Bay has by ordinance adopted the 2010 Miami-Dade County Lougtibtit

Strategy (LMS). 7TKH 7RZQTV 6WRUPZDWHU ODVWHU 30DQ LER®QWLWLKDANV
ZHUH LQFOXGHG LQ WKH &RXQW\TV /106 7KHR/Q6UBOWDRYV HQ FOWXREN
identified by Town staff. Goals from the Miami-Dade County LMS are as follows:
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x The primary mitigation goal is to reduce vulnerability to natural, techiw@bgnd societal hazards
from all sources but especially, in South Florida, from hurricanes, tornadoes raiajall and other
severe weather events.

X Related to the above is the goal to mitigate the extent and severity pfaiblems created by these
hazards and to, collaterally, secure the necessary commitments and, to the maximureasie;t f
the necessary resources to implement mitigation activities in anniuah atans to achieve these
goals.

X 7R SUHYHQW DQ\ DGGLWLRQV WR WKH OLVW@QXBBO9NMWLWLKYH)(R
National Flood Insurance Program (NFIP) and to reduce the number of repetitipeolosgies to a
point where the municipalities and the county can qualify as a category A omin@hity (i.e. a
community containing no more than nine repetitive loss properties). Atiapédbiss property is a
single property that has two or more NFIP flood insurance claims of $1,000 or more.

X 7R DVVXUH LQFUHPHQWDO LPSURYHPHQWVDW)L RR QLY LVEIOHD IBWR PP X
Rating System (CRS), with the related consequences of making flood insurancthardiel® more
DIIRUGDEOH DQG UHDFKD E O Heffe@iken€ssl inL ¢dfing Rwith @abd FiaXsrds] V |
problems and emergencies. It is also a goal of the Local Mitigation Strategguce that all the
municipalities in Miami-Dade County are or will become members of the CRS program.

X Increase the continual dissemination of information on a repetitive bakisesjiect to the existence
of flood hazards and the availability of measures to mitigate the problems presented by such hazards.

x Continually improve and maintain cutting-edge, state-of-the-art, effectwéhe RI WKH FLWLH
emergency preparedness and disaster response capacity.

x To increase the level of coordination of mitigation management concernsaplduastivities at the
municipal, county, state and federal levels of government.

X To secure an enforceable commitment for the implementation of the local hazardonisgaitegy.

The Miami-Dade County LMS was used in the development of this FMP to assist in the identification of
potential mitigations strategies and projects.

Miami-Dade County Comprehensive Emergency Management Plan (2013)

The Miami-Dade County Comprehensive Emergency Management Plan (CEMP) is designed to address
SDED]DUGV™ WK UH D W thew\eniwifialdodhBwidg \éhvergency declaration, the corporate
resources of the County and each of its municipalities work together for the mutual dlealbfiesidents

and visitors of Miami-Dade County. Goals from Miami-Dade County CEMP are as follows:

X To provide an organized system of hazard vulnerability reduction to the cibzemsl visitors to
Miami-Dade County.

x To develop an enhanced level of awareness relative to emergency preparedness, throughout the
population at large.

x To provide the most efficient response and recovery system possible throughesffectidinatio
and maximum utilization of all available resources.

x To coordinate the return of essential services to a normal state as quicklifeamigtely as possible
after a disaster.

X To maintain a high level of readiness through community outreach and regular training.

Xx 7R UHGXFH WKH SXEOLFfVY YXOQHUDELOLW\ WR UH¥VXIDUWHICRD KI
strategies, particularly in the areas of critical infrastructure, land use, admhguibdes.

The Miami-Dade County CEMP was used in the development of this FMP to assist in the identification of
potential mitigations strategies and projects.
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Southeast Florida Regional Climate Action Plan (2012)

The objective of the Southeast Florida Regional Climate Action Plan isetgrame climate adaptation
and mitigation into existing decision-making systems through actions thaiecanplemented through
existing local and regional agencies, processes and organizations. Goals from the Selattieéast
Regional Climate Action Plan are as follows:

X Reduce financial and physical losses in our building stock by reshaping where and how we build.

X Reduce greenhouse gas emissions by planning, designing, and prioritizing walkaltgbbgfo
communities supported by sustainable multimodal transportation options.

X Advance water management strategies and infrastructure improvements needed aie fiatig
adverse impacts of climate change and sea level rise on water supplies, vatgastewater
infrastructure, and water management systems.

X Implement monitoring, management, and conservation programs designed to protectystiemad
and improve their capacity for climate adaptation.

X Ensure the continued viability of agriculture in Southeast Florida through polities wemove

barriers to production, promote economic incentives, improve water reliahildypravide research

on best management practices, thereby encouraging sustainable production in dhe fettenging
climate.

Increase renewable energy capacity and reduce consumption of electricity and fuel.

Provide a more resilient natural and built physical environment in light of climate change.

X Communicate the risks related to climate change and the value of adapting poligiacticds to
achieve resilience throughout the region.

X Guide and influence local, regional, state and federal climate change related policiesgaamhgpr
through collaboration and joint advocacy.

X X

The Southeast Florida Regional Climate Action Plan was used in the development of this FMP to assist in
the risk assessment for sea level rise and identification of potential mitigateategists and projects.

3.4.1 Administrative/Technical Mitigation Capabilities

Table 3.50 identifies Town personnel responsible for activities related to noitigatd loss prevention in
the Town of Cutler Bay.

Table 350 - Cutler Bay Administrative/Technical Capabilities

Resource Y/N REEIEnsols Comments
Department
Planner/Engineer with knowledge of land Community
development/land management practices Y Development Dept CFM
Engineer/Professional trained in construction
practices related to buildings and/or infrastructy Y Public Works Det &0V
Planner/Engineer/Scientist with an understandi Community
of natural hazards Development & Public
Y Works Dept
Personnel skilled in GIS Community
Y Development Dept Utilize consultants
Full time building official Community
Y Development Dept
Floodplain Manager Office of the Town
Manager, Community
Y Development & Public &)oTV
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Resource Y/N FEgpEnaliE Comments
Department
Works Dept
Emergency Manager Aided by Miami-Dade
Y Public Works Dept Courty
Grant writer Office of the Town
Y Manager
GIS datathazard areas N Miami-Dade County
GIS dataxcritical facilities Community
Y Development Dept
GIS data+building footprints N Miami-Dade County
GIS dataland use Community
Y Development Dept
GlSdatatOLQNV WR DVVHVVRUSY N Miami-Dade County
Warning systems/services N Miami-Dade County

3.4.2 Fiscal Mitigation Capabilities

Table 3.51 identifies financial tools or resources that the Town could potentially use fianidelp
mitigation activities.

Table 351 - Cutler Bay Fiscal Mitigation Capabilities

Accessible?

Y/N Comments

Resource

Community development block grants

Capital improvements project funding Ongoing Capital Improvement Plan

Authority to levy taxes for specific purposes

Fees for water, sewer, gas or electric services

Impact fees for new development

Incur debt through general obligation bonds

Incur debt through special tax bonds

Incur debt through private activities

< | Z|<]|<]|<]|<|<|<|<

Withhold spending in hazard prone areas

3.4.3 Mitigation Outreach and Partnerships

Mitigation Outreach

Annual Mailing of Hazard Information

Annually, the Town of Cutler Bay mails a brochure concerning flood-related sulgjemtery address in
the Town. Subjects discussed in the brochure include flood safety, flood wataowyhfizard areas,
drainage system maintenance/stream ordinance, property protection measures, flooohpastistance,
floodplain development regulations, substantial improvement/ damage requirementstional Flood
Insurance Program, natural and beneficial functions of wetlands, and flood-zone descriptions.

Since hurricanes and tropical storms are a major flood producer for the commuitincilded in the
annual mailing is a Hurricane Evacuation Zone Map and a Hurricane Tracking Mamstitictions
concerning hurricane safety. The instructions provide information about shelteingdy Hisaster
planning, flood hazards in Cutler Bay due to hurricane storm surge, and evacuation aslefelitass
of terms used by weather forecasters.
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Public Library

In addition to the direct distribution of educational brochures, hurrican&irtgaenaps, and other
information by the Town, the public library also houses and distribauteariety of emergency and
disaster-related documents and brochures.

The Town has engaged in the following flood mitigation outreach activities as detaileder3Tsshl

Table 352 - Flood Mitigation Outreach Activities

Project/Event Message Frequency
Project Kick-off Public Meeting Presentation, Informational Brochures and Flyel One-time
Flood Mitigation Meeting Presentation, Informational Brochures and Flyef  One-time
Miami Herald Article and FMPC meeting announcement One-time
South Dade News Leader Article on ' FMPC Public Meeting One-time
Cutler Bay News FMPC Meeting Announcement One-time
Movie Night Public Service Announcement One-time
Caribbean Blvd HolidaytWork Zone Open | Presentation, Informational Brochures and Flyef One-time
Chili Cook-Off Surveys and Information Materials One-time
E&Zg;’vay Resurfacing Phase Iif + Flood Presentation, Informational Brochures and Flyef  One-time
;ﬁﬂgggﬁ%fgcé nl%py Uplifting Project Informational Brochures and Flyers One-time
Tree Trlmm|r1_g & Canopy Uplifting Project Informational Brochures and Flyers One-time
Bel Aire Section 1
&RXQFLOPHPEHU /R\]HOOH FMPC Meeting Announcement One-time
&RQFHUQHG &LWERMHEQTV O0H Presentation, Informational Brochures and Flyel One-time
Sidewalk Repairs Presentation, Informational Brochures and Flye]l One-time
Alina-School Presentation, Informational Brochures and Flye]l One-time
Taste of the Bay Surveys and Informational Materials One-time
Old Cutler Glenn HOA Meeting Presentation, Informational Brochures and Flyel One-time
Movie Night at the Park PSA, Informational Materials and Surveys One-time
Relay for Life Charity Event, Outreach One-time
Marlin MOT Informational Brochures and Flyers One-time
Concerned Citizens Meeting (3/4/14) Presentation, Surveys and Informational Materiy One-time
OCR Grand Re-Opening Presentation, Surveys and Informational Materiy One-time
Make Mmgatlon HappentRepetitive Loss Surveys and Informational Materials One-time
Properties
CBBA Luncheon Informational Materials and Surveys One-time
CBBA Meeting Presentation, Surveys and Informational Materiy One-time
Seagrape HOA Meeting Information Materials One-time
Concerned Citizens Meeting (4/1/14) Presentation, Informational Brochures and Flyel One-time
Flood Surveys for Repetitive Loss Propertig Informational Brochures and Flyers One-time
Enclave Fair at Enclave Club House Informational Materials and Surveys One-time
Centennial (Chanterelle) HOA Meeting Information Materials One-time
CBBA/EDC Luncheon Informational Materials and Surveys One-time
Cutler Bay Press Release Qréré(t)itrj]gcmg April 2014 Committee and Public One-time
MOT Work Zone 2 Detour Informational Brochure and Flyers One-time
South Dade News Leader Meeting Announcement One-time
Miami Herald Neighbors Section Meeting Announcement One-time
Flood Mitigation Meeting Presentation, Surveys and Informational Materig One-time
Cutler Bay Website Survey Continuous/4
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Project/Event Message Frequency
months
Councilmember Mixon FMPQ Meeting Announcement at Council Monthly
Meetings
Cutler Bay Website FMPC Meeting Announcement Monthly
Cutler Bay Announcement Board FMPC Meeting Announcement Monthly

Partnerships

Local

The Town is a partner with Miami-Dade County Office of Emergency Management and &midh F

Water Management District. The Town is an active participant in Miami-D&de X QW\V /RFDO
Mitigation Strategy which includes flood mitigation projects for the Town. Tben also utilizes

Miami-' DGH &RXQW\V +XUU L F DEidrg8ity B/Bcudtidh @iddramsba@drovides links

WR WKLV LQIRUPDWLRQ RQ WKH 7RZQTV ZHEVLIDHVLR Q USNKKEHDU AR U
prepared by Miami-Dade County and the South Florida Water Management District.

State

The Town is a partner with the State of Florida Department of Emergency Management.owlrhe
XWLOL]JHV WKH 6WDWHYfV KXUULFDQH VXUJH PDSVY DQG/XRHQWRDQH
and to develop mitigation strategies. The Town also partners with the @&@tagrant funding
opportunities.

Federal

The Town is a partner with FEMA7 KH 7RZQ XWLOL]HV )(0$9YV IORRG LQVXUDQFH '
risk assessments and to enforce local floodplain management ordinances. The Town also Miizes FE

literature and brochures to promote flood risk awareness.
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4 MITIGATION STRATEGY

This section describes the mitigation strategy process and mitigatimm gdan for the Cutler Bay
Floodplain Mitigation Plan. It describes how the Town met the following rexpgints from the 10-step
planning process:

X Planning Step 6: Set Goals
x Planning Step 7: Review Possible Activities
x Planning Step 8: Draft an Action Plan

4.1 Mitigation Strategy: Overview

The results of the planning process, the risk assessment, the goal settihg, idedtification of mitigation
actions led to the mitigation strategy and mitigation action plan ferRMP. Section 4.2 below identifies
the goals and objectives of this plan and Section 4.4 details the new mitigditonpdan. The following
umbrella mitigation strategy was developed for this FMP

Communicate the hazard information collected and analyzed through this planning process as well as
FMPC success stories so that the community better understands what can happen wheet #rey wh
themselves can do to be better prepared.

Implement the action plan recommendations of this plan.

Useexisting rules, regulations, policies, and procedures already in existence.

Monitor multi-objective management opportunities so that funding opportunities may bed stiad
packaged and broader constituent support may be garnered.

4.1.1 Continued Compliance with NFIP

Given the flood hazards in the planning area, an emphasis will be placed on continued convjiliaiee
NFIP and participation in the Community Rating System. Detailed below is aptiescof the Town of
& X W O H todwh marfegement program to ensure continued compliance with the NFIP.

& X W O H U Fhiod Maviagement Program

Cutler Bay joined the NFIP in August of 2006. Since then, the Town has admeitisteodplain
management regulations that meet and exceed the minimum requirements of the N#dEr tHat
arrangement, residents and businesses paid the same flood insurance premium rates céisemmost
communities in the country.

The Community Rating System (CRS) was created in 1990. It is designed to reciqidain
PDQDJHPHQW DFWLYLWLHV WKDW DUH DERYH DQGCuled \Bapis WKH 1
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currently a Class 6 community, which gives a 20% premium discount to individu@lstler Bay in the
Special Flood Hazard Area, and a 10% discount to policyholders outside the Special Flood Hazard Area.

The activities credited by the CRS provide direct benefits to Cutler Bay and its residendsngaclu

Enhanced public safety;

A reduction in damage to property and public infrastructure;
Avoidance of economic disruption and losses;

Reduction of human suffering; and

Protection of the environment.

X X X X X

The  ROORZLQJ LV D VXPPDU\ RI &XWO bbyaétivi fV WRWDO &56 FUHGLW

Activity 310 zElevation Certificates: The Building Department maintains elevation certificates for new
and substantially improved buildings. Copies of elevation certificates are mailigblevupon request.
Elevation certificates, plans, regulations and other records are maintained in assiwoe dway from the
permit office. (66 credit points received)

Activity 320 +Map Information : Credit is provided for furnishing inquirers with flood zone information
IURP WKH FRPPXQLW\fV ODWHVW ),50 SXEOLFL]UQ¥FRWGHredifUYLFH
points received)

Activity 330 +Outreach Projects: A community brochure is mailed to all properties in the community
on an annual basis. An outreach brochure is mailed annually to all pesperthe SFHA. Cutler Bay
also provides flood information in the permit office and Town Hall, distds both a County and Town
hurricane guide, and prints flood information in the phoneb@2k8 credit points received)

Activity 340 xHazard Disclosure: Credit is provided for the local real estate agents disclosure of flood
hazards to prospective buyers. (10 credit points received)

Activity 350 = Flood Protection Information: Documents relating to floodplain management are
available in the reference section of the Miami Dade Library. Crediisis provided for floodplain
LQIRUPDWLRQ GLVSOD\HG R Q48\iett poREB rR2eQddV\TV ZHEVLWH

Activity 360 Flood Protection Assistance Cutler Bay provides technical advice and assistance to
interested property owners and annually publicizes the service. (62 credit points received)

Activity 410 = Additional Flood Data: Credit is provided for a cooperating technical partnership
agreement with FEMA. (11 credit points received)

Activity 420 +Open Space PreservationCredit is provided for preserving approximately 1,904 acres in
the SFHA as open space. Credit is also provided for open space land that is detstirastt preserved in
a natural state. (401 credit points received)

Activity 430 xHigher Regulatory Standards: Credit is provided for enforcing regulations that require
freeboard for new and substantial improvement construction, cumulative substantialeimgmbviower
substantial improvement, other higher regulatory standards, and state mandateoryegfaladards. Credit
is also provided for a BCEGS classification of 4/4 and for staff education andceédifias a floodplain
manager. (338 credit points received)
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Activity 440 *Flood Data Maintenance:Credit is provided for maintaining and using digitized maps
overlay maps and parcel records in the day to day management of the floodplain.sGidediprovided for
establishing and maintaining a system of benchmarks. (107 credit points received)

Activity 450 *Stormwater Management: Cutler Bay enforces regulations for stormwater management,
freeboard in non-SFHA zones, soil and erosion control, and water quality. (125 credit peiredjec

Section 510+Floodplain Management Planning Cutler Bay has 32 unmitigated repetitive loss properties
and is a Category C community for CRS purposes. All requirements for a Cdaiegonymunity have been
met. Credit is provided for the adoption and implementatioa FEibodplain Mitigation Plan. A progress
report must be submitted on an annual basis. (102 credit points received)

Activity 540 +Drainage System Maintenance:3RUWLRQV RI &XWOHU %D\YfV GUDLQDJ
regularly throughout the year and maintenance is performed astiegdhe Town of Cutler Bay Public

Works Department. Records are being maintained for both inspections and required nzent&radit is

also provided for an ongoing Capital Improvements Program. The Town also enforcesatioregul
prohibiting dumping in the drainage system. (240 credit points received)

Activity 610 Flood Warning Program: Credit is provided for program that provides timely identifmatdf
impending flood threats, disseminates warnings to appropriate floodplain resatahtspordinates flood
response activities. (85 credit points received)

Activity 630 +Dam Safety All CRS communities in Florida current HFHLYH FUHGLW IRU WKH
Safety Program. (71 credit points received)

4.2 Goals and Objectives

R S A S L

Section 3.0 documents the flood hazards and associated risks that threaten the Gathar BRy including
the vulnerability to structures, infrastructure, and critical faciliti8gction 3.0 also evaluates the capacity of
the Town to reduce the impact of those hazards. The intent of Goal Setting éntify idreas where
improvements to existing capabilities (policies and programs) can be mads sorttmunity vulnerability

is reduced. Goals are also necessary to guide the review of possible mitigaganesied his Plan needs to
make sure that recommended actions are consistent with what is appropriateldoiB@yut Mitigation
goals need to reflect community priorities and should be consistent with otheirptaasTown and within
Miami-Dade County.

Goals: are general guidelines that explain what is to be achieved. Theguwaky broad-based policy type
statements, long term and represent Global visions. Goals help define tfies besiethe plan is trying to
achieve.

Objectives: are short term aims, when combined, form a strategy or course of action @ goaét Unlike
goals, objectives are specific and measurable.
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4.2.1 Coordination with Other Planning Efforts

The goals of this plan need to be consistent with and complement the goals of other pldorigig Hie

primary planning document where the goals of this Plan must complement and be consisténthweit
Miami-Dade Local Mitigation Strategy and to a lesser degreeRIRPP XQLW\V FRPSURKHQVLY'!
LPSRUWDQFH RI &XWOHU %D\fV FRPSUHKHQVLY Kigiee® o @uide/thtV KDW V
future growth within the Town.Therefore, there should be some consistency in the overall goals and how
WKH\ UHODWH WR HDFK RWKHU /LNHZLVH WUWKMNHWIHRIDIGR@tEL rdleK H FR X
as Cutler Bay patrticipates in this multi-jurisdictional plan and each plan focuses orothkdiards.

4.2.2 Goal Setting Exercise

On July 17th, 2011, the Cutler Bay Floodplain Mitigation Planning Committee (FMBQjucted an
exercise to outline its goals for this flood mitigation plan. The first part of the exercise inclukimgyeech
committee member3:KDW ZRXOG \RX OLNH WRXWHHBEE nd&Xbeéonad) givem af v
handout which appears in Figure 4.1.

Committee members wrote down their choices on peasites. Each member then explained their choices
to the larger committee membership. The notes were posted on the wall and theredrbgrsamilar

topics. 7TKHUH ZDV VRPH FRQVLVipite Ahelh@ndoliKhids RHIpESHIE dtedffements, but the
PHPEHUVY QRPLQDWLRQV LQF O XteHdasultdbreHistledb&l@Q KDOI RI WKHP

Confine new development to areas already developed

Special attention to older established business areas (eliminate blight)

Less traffic congestion (improved roads and new bike lanes)

Improved recreational facilities (preserve historical and cultural sites)

Improved housing and improving the business climate

Increase knowledge of local residents (special attention to the elderly and disabled)

~h ~h ~—h —h —h —H

A second exercise was then conducted to recommend mitigation goals. Each member whs diaad

out that appears in Figure 4.2 which askskDW VKRXOG EH WKH JRDOV RI WKH F
Committee members wrote down their top three choices onitpostes. Each member explained their

choices to the larger membership. After the notes were placed on lthéhesa were then organized by

similar topics. The resulting goals are listed below:
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Protect homes and businesses

ODNH VXUH IXWXUH GHYHORSPHQW GRHVQTYW PDNH WKLQJV ZRL
New Development should occur in areas already developed

Maximize the use of state and federal funds to protect property

Protect the lives, health, safety and welfare of the citizens of Cutler Bay

Protect critical and public infrastructure

X X X X X X

The goal statements selected by committee members were in line with whatathtey wo see in Cutler

%D\TV IXWXUH 7KH H[HUFLVH UHYHDOHG L mhg Bfforty OFQr\VéxamPIéR U P D W |
members stressed the importance of protecting lives and property, even thoughinignfire economy and

increasing the number of jobs was an important part of their vision for the future.

4.2.3 Resulting Goals

At the end of the exercises, the FMPC agreed upon four general goals for this planning ke&agbald
were refined and include:

Goal 1: Protect the health, safety and welfare of the citizens of Cutler Bay thieneffects of
flooding
Goal 2: Promote a public education program to encourage residents to undertake mitigation

measures that reduce the effects of flood damage on private property
Goal 3: Protect critical and essential facilities from flood damage

Goal 4: Reduce the number of repetitively flooded structures

4.2.4 Resulting Objectives

The FMPC also included objectives in support of the goals. The FMPC developed ten esbjector
implementing each goal. The objective numbers relate to the goal numbers above. The objectives include:
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Objective 1.1:

Objective 1.2:
Objective 1.3:

Objective 2.1:

Objective 2.2:

Objective 2.3:
Objective 3.1:
Objective 3.2:

Objective 4.1:

Objective 4.2:

Reduce flood damage to insurable buildings and public infrastructure through
stormwater improvement projects

Preserve open space areas, especially where there are sensitive natural areas

Promote higher development and design standards to protect new buildings from
flood damage

Encourage residents to assume an appropriate level of responsibility for their own
flood protection

Promote flood insurance as a property protection measure against poteatal f
damage

Develop a public education program for the local schools
Seek county, state and federal support for mitigation projects

Prioritize critical and essential facilities in need of protection fpmtential flood
damage

Leverage local, state and federal grant funding to facilitate mitigattionacuch
as elevation, acquisition, or floodproofing

Target repetitive loss properties for implementation of mitigation projects
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Goals Exercise 1

What would you most like to see in& X W O H Uutr&r\ | V

Here are possible answers to this question, listed in alphabetical order. Pick three t
think are most important. You may reword them or add new ones if you want.

You have three cards. Use one card for each of your top three answers.

Educated children

Improved air quality

Improved water quality

Less new development

Less traffic congestion

Improved/more businesses

Improved/more cultural facilities
Improved/more housing

Improved/more public transportation
Improved/more job opportunities
Improved/more knowledgeable residents
Improved/more open space

Improved/more shopping

New development confined to areas already developed
Preserved historical/cultural sites

Special attention given to elderly/disabled
Special attention given to lower income areas
Special attention given to newer shopping areas
Special attention given to older business areas
Younger people staying/moving into the area
Other

Figure 4.1 - Handout for Goal Outline Exercise
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Goals Exercise 2
What should be the goals of our mitigation program?

Here are possible answers to this question, listed in alphabetical order. Pick three t
think are most important. You may reword them or add new ones if you want.

You have three cards. Use one card for each of your top three answers.

- Help people protect themselves

- ODNH VXUH IXWXUH GHYHORSPHQW GRHVQIYW PD
- Maximize the share paid by benefiting property owners

- Maximize use of state and federal funds

- OLQLPL]JH SURSHUW\ RZQHUYV H[SHQGLWXUHYV

- Minimize public expenditures

- New developments should pay the full cost of protection measures

- Protect businesses from damage

- Protect cars and other vehicles

- Protect centers of employment

- Protect critical facilitis

- Protect forests

- Protect homes

- Protect new/future buildings

- 3URWHFW SHRSOHYV OLYHYV

- Protect power stations and power lines

- Protect public health

- Protect public services (fire, police, etc.)

- Protect repetitively flooded areas

- Protect scenic areas, greenways, etc.

- Protect schools

- Protect shopping areas

- Protect streets

- Protect utilities (power, phone, water, sewer, etc.)

- Protect wetlands/environmentally sensitive areas

- Protect a particular area
- Protect a particular property
- Restrict development in hazardous areas
- Use public/private partnerships

- Other

Figure 4.2 - Handout for Goal Setting Exercise
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4.3 lIdentification and Analysis of Mitigation Activities

In order to identify and select mitigation projects to support the muigaoals, each hazard identified in

Section 3.1 Hazard Identificationaws HY DO XDWH G %HFDXVH RI WKH 7RZQfV SURJL
high water table, and poor drainage, each flood-related hazard was consideeeal priority hazard. The

following were determined to be priority flood-related hazards:

Climate Change and Sea Level Rise

Coastal/Canal Bank Erosion

Flood: 100/500 year

Flood: Stormwater/ Localized Flooding

Hurricane and Tropical Storms (including Storm Surge)

X X X X X

Once it was determined which flood hazards warranted the development of speaifatiomtactions, the
FMPC analyzed viable mitigation options that supported the identified goals and objettieedSMPC was
provided with the following list of mitigation categories which are zgili as part of the CRS planning
process.

Prevention (Required to be evaluated)
Property Protection

Natural Resource Protection
Emergency Services

Structural Projects

Public Information and Outreach

X X X X X X

The FMPC was also provided with examples of potential mitigation actionsedoh of the above
caegaies. The FMPC was instructéa consider both future and isting buildings in evaluating possible
mitigationadions. Afacilitated discussion then took plateexamine and analyze the options. Appendix
B, Mitigation Srategy, provides a detailed discussion organizedRS mitigation caegory of possible
mitigation altenatives for the Towrto asdst in the review and identification of possible mitigation
adivities. This comprehensive review of possible mitigation activities dethyssome were appropriate
for implementation and why others were néts promoted byCRS, Prevention type mitigationtatnatives
were discussed for the flood hazards. This discussion was folldwed brainstorming sson that
generated adi of preferred mitigationadions by hazard.

4.3.1 Perioritization Process

Once the mitigatin actions were identified, the FMPC was provided with sewdmasion- making toas,
including FEMA$ recommended prionitation criteria, $APLEE sustainable disasteecovery criteria,;
Smart Growth principles; and oth&rto asdst in dedding why one recommendeatiion might be more
important, more effective, or more likely tde implementedthan another. BAPLEE stands dr the
following:
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Social: Does the measure treat people fairly? (e.g. different groups, different generations
Technical: Is the action technically feasibly? Does it solve the problem?

Administrative: Are there adequate staffing, funding and other capabilities to implémgmoject?
Political: Who are the stakeholders? Will there be adequate political and pupfiort for the
project?

Legal: Does the jurisdiction have the legal authority to implement the action? Is it legal?

x Economic: Is the action cost-beneficial? Is there funding available? Wiictian contribute to
the local economy?

x Environmental: Does the action comply with environmental regulations? th&ié be negative
environmental consequences from the action?

X X X X

X

In accordance with the DMA requirements, an emphasis wasdpta the importareof a benefit-cost
analysisin dgermining adion priority. It was ageed that the following four criteria would be used to
detemine the priority of the action items:

Contribution of the action to save life or property

Availability of funding and perceived cost-effectiveness

Available resources for implementation

Ability of the action to address the problem

X X X X

A comprehensive review of mitigation measures wadopeed using the critex (altenatives ad
sdection criteria) in Appendix B.

With these critéa in mind, FMPC memhs were asked to prioritize the importanceeafdh mitigation
project based on whether the project should bena foedium or high priority. The FMPC reached
consensus on the priority for each mitigation pcbje

The procss of identification and analysis of mitigationtahatives allowed the FMPQo come to
consensus ani prioritize recommended mitigation actions. During thecgss, emphasis was pkal on
the importance of a befiecost reviewin determining project priority; howerkghis was not a quantitative
analyis. Theteam agreed that prioritizing thedions colkedively enabled theadions to be rankedn
order of relative impdance and helped steer the development of iaddit adions thatmeet the more
important objectives while eliminating some of thedions which did not garner much support.
Benefit-cost was also considered ireaer detail in the development of théflitigation Action Plan
detailed belowin Sedion 4.4. The cost-effectiveagof any mitigation alternate will be consideredn
greder detail through performing befiecost project analysewhen ®eking FEMA mitigation grat
funding for eligble actions associated with this pla

The FMPC d&rmined that cost benefit review of each of the mitigationoastiwas Iearly an
important criterion in the prioriization praess. They discussed the contributiaf the adion to saving
lives or property asirst and foremost, with additional consideration given to the fikkoest aspad of a
project.
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4.4 Mitigation Action Plan

This adion plan was developetb present the ecommendations developed by the FMPC for how the
Town of Cutler Bay can redacthe risk and vulnedaility of people, property, irdstrudure, and
naura and alturd resource to future disaster losses. Emphasis wasgdl@n both future and esting
development. The aocth plan summazes whois responsible for implementingad of the prioritized
adions as wk aswhen and how theadions will be implemented. d&h adion summay also includes a
discussion of the befie-cost rasiew conducted tomeet the regulatory requirements of the Disaste
Mitigation Act. Table 4.1 iderfiies the mitigatiomdions.

It is important to note that the Town of Cutler Bay hamny exsting, detailedadion descriptions, which
include benft-cost estimates, in other planning documents, suck, atormwater plans, andepital
improvement budde and reports. These adions ae consideredto be pat of this plan, and the
details, to avoid dugéion, should be referenced in their original source documEme FMPC
alsorealizes that new eals and priorities may arise as a result of a disaster or ottemustages and
reserves theight to suppat new actions, as wessary, as long as they conforto the overlh goals of
this plan.

Further,it shouldbe clarified that the actions included this mitigation $rategy are subject to further
review and refinement; ahleatives analyse and repioritization due to funding availability and/or other
criteria. The Towris not obligated byhis documento implement any pal of these prads. Rathethis
mitigation strateg represents the desires of the community to mitigate the risks anerebilities from
identified hazards. Thadual séection, prioritzation, and implementation of theadions will also be
further evaluateth accordance with the CRS mitigatimategories and critéx contained in Appendix B.
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Table 4.1 - Summary of Cutler Bay Mitigation Actions

Related Address Address Continued
Action to Goal Current Future Compliance | Mitigation Category
Development | Development| with NFIP
Identify segments of canal
where erosion is causing Property Protection
banks to collapse and 1&4 Y Y N and Natural Resourc
prepare a prioritized list Protection
for improvements
Cleanqut all storm 'dralns 1,384 v y v Preventative anq
on a bi-annual basis Property Protection
. Preventative,
Improve drainage along Property Protection
the C-100 canal through a 1, 3 & 4 Y Y Y perty
dredging project and_ Structural
Projects
Improve drainage in the Preventative,
Saga Bay sub basin Property Protection,
through upgraded 1&4 Y Y Y and Structural
stormwater piping Projects
Implement program to
identify all catch basins 1&4 Y N N Preventative
located on private streets
in gated communities
Continue implementation
of drainage system .
maintenance on all surfacq 1,3 &4 Y Y Y Preventative anc!
Property Protection
water channels, canals an
ditches
Improve drainage along Preventative,
sSwW 212th Street with 1,384 v v v Property Protection,
construction of a new and Structural
outfall Projects
Promote an Enviro Scape . .
model to elementary 2 N N N Public Information
and Outreach
school students
Work with local, state and
federal partners to target |, o 4 Y N Y Property Protection
repetitive loss properties
for acquisition or elevation
Promote retrofitting
techmque; for 2&4 Y N Y Property Protection
floodproofing of
residential structures
Revise local codes to Preventative and
require landscapers to 1&2 Y Y N Public Information
obtain licenses and Outreach
Work with the Miami- _ _
Dade Association of 182 Y v N Public Information

Realtors to require flood
zones to be included in a

and Outreach

Town of Cutler Bay, Florida
Floodplain Mitigation Plan
May 2015
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Related Address Address Continued
Action to Goal Current Future Compliance | Mitigation Category
Development | Development| with NFIP
MLS
Promote the purchase of zrr]c()jpslrjtg“zrotectlon
flood insurance to 1,2&3 Y Y Y .
. . Information and
residents and businesses
Outreach
Protect the natural
floodplain functions within Natural Resource
the Town including the 12,4 Y Y Y Protection
Cutler Wetlands
Increase awareness of the
flood hazard through Public Information
development of a Progran land 2 Y N Y and Outreach
for Public Information PPI
Work with Miami-Dade
County Emergency Emergency Services
Management on and Public
identifying vulnerable land2 Y N N Information and
populations for Outreach
evacuations
Work with Miami-Dade
County Emergency
Management, state and land 3 Y N N Emergency Services

federal governments, to
protect vulnerable critical
facilities

Town of Cutler Bay, Florida

Floodplain Mitigation Plan
May 2015
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4.5 Flood-Hazard Mitigation Actions

1. Identify segments of canals where erosion is causing banks to collapse and prepare a
prioritized list for improvements

Project Description: Inventory all canals (whether owned by the town or other agency or community) to
determine where erosion is causing banks to erode and collapse so that a capital improvement strategy can
be put in place for maintenance.

Hazards Addressed Flood +Canal Bank Erosion

Issue/Backgraund: &DQDOV WKURXJKRXW WKH 7RZQYVY MXULVGLFWLRQ DU
nearby properties are not adversely affected by erosion and potential collapse of canal banks.

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: Capital Improvement
Program

Resporsible Office Department of Public Works
Priority (H, M, L) : High
Cost Estimate Unknown

Benefits (Losses Avaled): Reduces potential losses to buildings which could be damaged from canals
not operating properly.

Potential Funding: Town of Cutler Bay Capital Improvement Funds
Timeframe: 2016
2. Cleanout all storm drains on a bi-annual basis

Project Description: Ensure that storm drains are cleaned on a regular and consistent basis in order to
maintain adequate stormwater drainage as they were designed.

Hazards Addressel: Flood - Stormwater/ Localized Flooding

Issue/Backgraund: Storm drains WKURXJKRXW WKH 7RZQTV MXlkgWas LFWLRQ
cleaning/maintenance so that nearby properties are not adversely affected by inadeinedge dnd
ponding of stormwater.

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: Capital Improvement
ProgramDQG 7RZQTV 2SHUDWLQJ %XGJHW
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Resporsible Office Department of Public Works
Priority (H, M, L) : High
Cost Estimate $225,000

Benefits (Losses Avaled): Reduces potential losses to buildings which could be damaged from catch
basins not draining properly.

Potential Funding: Town of Cutler Bay Capital Improvement FunBsQ G 7RZQfV 2SHUDWLQJ % X (

Timeframe: Complete every 2 years

3. Improve drainage along the C-100 canal through a dredging project

Project Description: Mitigate/reduce flooding in the sub-basin that currently outfalls to the canal by
dredging the C-100 canal.

Hazards Addressed Flood +Stormwater/ Localized Flooding

Issue/Backgraund: The C-100 canal is in need of dredging in order to improve drainage in the adjacent
sub-basin.

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: Capital Improvement
Program and funding support from Miami-Dade County

Resporsible Office Department of Public Works
Priority (H, M, L) : High
Cost Estimate Unknown

Benefits (Losses Avaled): Reduces potential losses to buildings which could be damaged from
inadequate drainage within the canal.

Potential Funding: Town of Cutler Bay Capital Improvement Funds with support from Miami-Dade
County

Timeframe: 2016

4, Improve drainage in the Saga Bay sub-basins through upgraded stormwater piping

Project Descrigtion: Based on hydrologic and hydraulic calculations, the capacity eofexisting
drainage infrastructure is not sufficient to discharge the volumanufff that is necessary to meet the
desired performance criteria for the modeled storm events.
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Hazards Addressed Flood +Stormwater/ Localized Flooding

Issue/Backgroaund: Observed flooding across roadway and localized ponding in roadway in multiple
locations within the sub-basins. Multiple complaints have been received.

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: Capital Improvement
Program

Resporsible Office Department of Public Works

Priority (H, M, L) : High

Cost Estimate Detailed phasing cost estimates are included in the Cutler Bay Stormwater Master Plan.
Benefits (Losses Avaled): Reduces potential losses to buildings which could be damaged from
stormwater ponding. This project will help to eliminate hazardous driving conditions fotiteasiof

Cutler Bay during heavy rainfall events.

Potential Funding: Town of Cutler Bay Capital Improvement Funds

Timeframe: Phased implementation through 2019

5. Implement program to identify all catch basins located on private streets in gated

communities

Project Description: Inventory all catch basins located on private streets in gated communities in order
to develop a plan for maintenance.

Hazards Addressed Flood +Stormwater/ Localized Flooding

Issue/Background:  Property owners in gated communities are located on private streets were th
Town has no responsibility to clean catch basins. The Town gets humerous complaintdngptioern
lack of maintenance. The Town does not have a comprehensive inventory of all catch basieteon pr
streets. Since storm drains must be cleaned on a regular basis in order to ensute ddggage, an
inventory will help to assess the severity of the problem.

Other Alternatives: Leave maintenance up to homeowners.

Existing Planning Mechanism(s) through which Action Will Be Implemented: The public works
GHSDUWPHQWYYV PDLQWHQDQFH SURFHGXUHYV

Resporsible Office Department of Public Works

Priority (H, M, L) : Medium
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Cost Estimate $20,000

Benefits (Losses Avaled): Reduces potential losses to buildings on private streets which could be
damaged from catch basins not draining properly.

Potential Funding: Town of Cutler Bay Operating Budget

Timeframe: 2018

6. Continue implementation of drainage system maintenance on all surface water channels,
canals and ditches

Project Description: Maintain all surface water channels, canals and ditches in order to ensure the
proper storage, disposal and water quality treatment of runoff.

Hazards Addressed Flood +Stormwater/ Localized Flooding

Issue/Backgraund:  Drainage featuresWKURXJKRXW WKH 7RZQTV MXadwWdMGLFWLRC
maintenance so that nearby properties are not adversely affected by reduced function.

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: Capital Improvement
Program

Resporsible Office Department of Public Works
Priority (H, M, L) : High
Cost Estimate Unknown

Benefits (Losses Avaled): Reduces potential losses to buildings which could be damaged from
channel, canals and ditches not operating properly.

Potential Funding: Town of Cutler Bay Capital Improvement Funds

Timeframe: Annually

7. Improve drainage along SW 212 Street with construction of a new outfall

Project Descrigtion: Upgrade the stormwater infrastructure along SW"2teet in order to ensure
sufficient discharge of stormwater runoff.

Hazards Addressed Flood +Stormwater/ Localized Flooding

Issue/Backgraund: Observed flooding across roadway and localized ponding in roadway.
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Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: Capital Improvement
Program

Resporsible Office Department of Public Works
Priority (H, M, L) : Medium
Cost Estimate $425,000

Benefits (Losses Avaled): Reduces potential losses to buildings which could be damaged from
stormwater ponding and prevents hazardous driving conditions for residents.

Potential Funding: Town of Cutler Bay Capital Improvement Funds

Timeframe: 2017

8. Promote an Enviro-Scape model to elementary school students

Project Description: Help elementary school students to better understand the sources of flooding and
prevention of water pollution.

Hazards Addressed Flood +Stormwater/ Localized Flooding

Issue/Backgraund: The Town is committed to public outreach programs dedicated to informing the
public about flood risk and pollution prevention.

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: & RPP XQLW\ TV
Outreach Program

Resporsible Office Town Manager and Public Works
Priority (H, M, L) : Low
Cost Estimate $2,000

Benefits (Losses Avaled): Educates children on how to avoid flood damagéd the benefits
of reduced stormwater pollution.

Potential Funding: TownV 2SHUDWLQJ %XGJHW

Timeframe: Annually
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9. Work with local, state and federal partners to target repetitive loss properties for
acquisition or elevation

Project Descrigtion: Target repetitive loss properties for either acquisition or retrofittingrorelte the
potential for future flooding.

Hazards Addressed Flood +£100/500 yr and Stormwater/ Localized Flooding

Issue/Backgraund: The Town has a number of repetitive loss buildings including some which are
located in X - Zones. To eliminate the potential for future flood damage, the Town would likekto w
with other local, state and federal partners to prepare a strategy for mitigatieseobtlildings.

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: Flood Damage
Prevention Ordinance (NFIP), along with federal grant programs.

Resporsible Office Department of Community Development
Priority (H, M, L) : Medium
Cost Estimate Unknown

Benefits (Losses Avaled): Reduces potential losses to buildings which could be damaged from future
flood events.

Potential Funding: Local, State and Federal Grant Funding
Timeframe: 2019
10. Promote retrofitting techniques for floodproofing of residential structures

Project Description: Promote public outreach efforts where residents can help themselves to potentially
eliminate damage from low level flooding to their structure by encouraging rétgfischniques.

Hazards Addressed All Flooding Types

Issue/Backgraund: There are simple things residents and business can do to help reduced damage from
the food hazard. Applying a moisture barrier with adhesive along the bottom few feet of a residence
along with barriers for openings in doors can help eliminate flood damage to slab on grade homes.

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: Flood Damage
Prevention Ordinance

Resporsible Office Department of Public Works and Planning and Zoning

Priority (H, M, L) : Low
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Cost Estimate $5,000

Benefits (Losses Avaled): Reduces potential losses to buildings which could be damaged from all
types of flooding

Potential Funding: Town of Cutler Bay Operating Budget
Timeframe: 2019
11. Develop local ordinance to require landscapers to register with the Town

Project Description: The Townwantégo PDNH VXUH DUHD ODQGVFDSH EXVLQHVVHYV
conditions by blowing grass and leaves toward or into catch basins. The Town wants to license

Landscape business to ensure when working in the Town they are fully aware of the requirement not to

put debris into catch basins.

Hazards Addressed Flood tLocal Stormwater

Issue/Backgraund: One of the major causes of local stormwater flooding is due to homeowners and
landscape professionals blowing yard waste into catch basins as opposed to bagging and removing the
yard waste from site. By issuing licenses to landscape businesses, the Town is morelikalywho

is doing work in the Town. Additionally, the fees generated can increase the public outreash effort
Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: Town
Codes/Ordinance

Resporsible Office Department of Public Works
Priority (H, M, L) : High
Cost Estimate Unknown

Benefits (Losses Avaled): Reduces potential losses to buildings which could be damaged from local
stormwater flooding.

Potential Funding: Town of Cutler Bay Operating Budget
Timeframe: 2016

12. Work with Miami-Dade County Association of Realtors to require flood zones to be
included in a LMS

Project Description: Work with the Miami-Dade County Association of Realtors to provide flood zone
information in the Multiple Listing Service (MLS) to better inform residents as to whethepearty is
located in a flood zone.
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Hazards Addressed All Types of Flooding

Issue/Backgraund: ORVW SRWHQWLDO SXUFKDVHUV RI KRPHV RU EXVLQHV
located in a flood prone area or a designated floodplain. Having the MLS disclose this informatthn w
greatlyincHDVH WKH EX\HUTV NQRZOHGJH RI IORRG ULVN DQG WKH SRV

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: Miami-Dade Multiple
Listing Service

Resporsible Office Department of Community Development in cooperation with locab€CB#y Real
Estate Agents

Priority (H, M, L) : Medium

Cost Estimate Staff Time

Benefits (Losses Avaled): N/A Upfront knowledge of the risk to the property
Potential Funding: Town of Cutler BayfV 2 S H BuRlyeéd Q J

Timeframe: 2018

13. Promote the purchase of flood insurance to residents and businesses

Project Descrigtion: Increase ther R Z QI§od insurance policy base to ensure that residents are
DGHTXDWHO\ SURWHFWHG IURP |0 BR@aré dpriDciddse tlieknrbsZaRiAGIMY RXW U L
number of ways to encourage the purchase of flood insurance incluoliki;ng with local insurance

agents.

Hazards Addressed All Flooding Types

Issue/Backgraund: Since a majority of the Town is located in a 100-year floodplain, the more buildings
that have flood insurance the fewer properties that will not have to dig into their own godlegtair

their home or business.

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: & XWOHU %D\V 2XWU'
Program

Resporsible Office Department of Community Development and Public Works
Priority (H, M, L) : Low
Cost Estimate $10,000

Benefits (Losses Avaled): 1 $ 3XEOLF RXWUHDFK DQG DZDUHQHVV WKDW IOR
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first line of defense against flood damage.

Potential Funding: Town of CutlerBayfV 2SHUDWLQJ % XGJHW

Timeframe: 2017

14. Protect the natural floodplain functions within the Town including the Cutler Wetlands

Project Description: Preserve the Cutler Wetlandsa natural area on the east side of Cutler ®ay
protect homes against storm surge and sea-level rise. Additionally, the wetland areas servgads a nat
habitat for certain species of plant and animals which should also be protected.

Hazards Addressed Storm Surge and Sea-Level Rise

Issue/Backgraund: The Cutler Wetlands is natural barrier to storm surge and sea-level rise from the
Atlantic Ocean. Natural buffers are necessary to protect buildings from flood damage Wisstlaee
dunes or natural wetland protection areas. The Town of Cutler Bay is fortunate to havgehisetiand
area in the east part of the Town. Protecting this area from infiltration obgeweht should be a
strategy.

Other Alternatives: Allowing development to encroach upon this natural buffer.

Existing Planning Mechanism(s) through which Action Will Be Implemented: 7TRZQ Rl &XWOHU %D\
Comprehensive Plan and Zoning Ordinance

Resporsible Office Department of Community Development/Building and Zoning
Priority (H, M, L) : Medium
Cost Estimate Local Staff Time

Benefits (Losses Avaled): Reduces potential losses to buildings which could be damaged from storm
surge and sea-level rise.

Potential Funding: Town of CutlerBayfV 2SHUDWLQJ % XGJHW

Timeframe: 2019

15. Increase awareness of the flood hazard through development of a Program for Public
Information

Project Descrigtion: Increase outreach efforts by determining which types of messages, target audiences
and target areas should be focused upon in an overall outreach strategy to better inform thieflpglolic o
risks and flood response efforts.

Hazards Addressed All Types of Flooding

Issue/Backgraund: Improving upon the overall messaging, the dissemination methods, and who the
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Town is targeting with those messages will improve the overall effectivenessaftteach program and
may result in a better informed public.

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: 7RZQfV 2XWUHDFK
Program

Resporsible Office Department of Public Works

Priority (H, M, L) : High

Cost Estimate Staff Time

Benefits (Losses Avaled): N/A Better informed public can result in better protection to buildings
Potential Funding: Town of CutlerBayfV 2SHUDWLQJ % XGJHW

Timeframe: 2015

16. Work with Miami-Dade County Emergency Management on identifying vulnerable
populations for evacuations

Project Description: Inventory and identify vulnerable populations within the Town to ensure that the
elderly and those who are disabled are recognized by first responders and their locatidablisteeds

so that the emergency management officials understand where these populations reside in case
evacuations become necessary.

Hazards Addressed All Flooding Types

Issue/Backgraund: In many cases emergency managers are not aware of where vulnerable populations
are located. Having this information in a data base and in GIS mapping can better equip responders with
the knowledge to assist in evacuations.

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: Miami-Dade County
Emergency Management

Resporsible Office Town Manager and Police Department
Priority (H, M, L) : High

Cost Estimate Unknown

Benefits (Losses Avaled): N/A

Potential Funding: State Emergency Management Grant Funding
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Timeframe: 2017

17. Work with Miami-Dade County Emergency Management and state and federal
governments to protect vulnerable critical facilities

Project Description: Protecting critical facilities from flood damage is necessary torerthey
operate properly during flooding conditions.

Hazards Addressed All Flood Types

Issue/Backgraund: Ciritical facilities which operate as either evacuation centers or pump flood waters,
or sewage should be protected from flood damage so they perform without interruption.

Other Alternatives: Noadion.

Existing Planning Mechanism(s) through which Action Will Be Implemented: Miami-Dade County
Local Mitigation Strategy

Resporsible Office Police Department and Town Manager

Priority (H, M, L) : Medium

Cost Estimate Unknown

Benefits (Losses Avaled): Reduces potential damage to critical facilities.

Potential Funding: HMGP Grant Funding and State Emergency Management Funding

Timeframe: 2019
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5 PLANADOPTION

The purpose of formally adopting this plan is to secure buy-in from the Town of @a#jerraise

DZDUHQHVV RI WKH SODQ DQG I|RUP Dhe lajibptivv KHthiS gldh @anvpladteBSOHP H
Planning Step 9 of the 10-step planning process: Adopt the Plan, in accordande wéfjuirements of

DMA 2000. The Town Council has adopted the Floodplain Mitigation Plan by passing aioesofut
copy of the executed resolution is shown below.
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6 PLAN IMPLEMENTATION ANDMAINTENANCE

Implementation and maintenance of the plan is critical to the overall succdssaf mitigation
planning. This is Planning Step 10 of the 10-step planning process. This sectidegpeovbverview of
the overall strategy for plan implementation and maintenance and outlines the avedhechedule for
monitoring, updating, and evaluating the plan. The section also discusses incorpbefantinto
existing planning mechanisms and how to address continued public involvement.

6.1 Implementation

Once adopted, the plan must be impleradr order to be effective. While this plan contains many
worthwhile actions, the Town of Cutler Bay will need to decide whidiion(s) to undertake first. The
priority assigned the actions in the planning process and funding availatillitgffect that decision
Low or no-cost actions most easily demonstrate progress toward successful plan implementation.

An important implementation mechanism that is highly effective and low-cost is inabgmoof the

hazard mitigation plan recommendations and their underlying principles into other plans and mechanisms,
such as the7 R Z ChMprehensive Growth Management Plan and Stormwater Management Plan. The
Town of Cutler Bay already implements policies and programs to reduce losgesatallproperty from
hazards. This plan builds upon the momentum developed through previous and related plaorteng eff
and mitigation programs and recommends implementing actions, where possible, theseother
program mechanisms.

Mitigation is most successful when it is incorporated into thetdalay functions and priorities of
government. Implementation will be accomplished by adhering to the schedules identified for each actio
and through constant, pervasive, and energetic efforts to network and highdightlti-objective, win-

win benefits to each program and the Cutler Bay community. This &ffachieved through the routine
actions of monitoring agendas, attending meetings, and promoting a safe, sustainable tyommuni
Additional mitigation strategies could include consistent and ongoing enfenterf existing policies

and vigilant review of programs for coordination and multi-objective opportunities.

Simultaneous to these efforts, it is important to maintain a constant monibdringding opportunities

that can be leveraged to implement some of the more costly recommended actiongill Trfihide

creating and maintaining a bank of ideas on how to meet local match or participation requirements. When
funding does become available, the Town will be in a position to capitalize on the opgortumding
opportunities to be monitored include special pre- and post-disaster funds, stateleratl darmarked

funds, benefit assessments, and other grant programs, including those that can sapp®romulti-
objective applications.

Responsibility for Implementation of Goals and Activities
The elected officials and officials appointed to head each department within the feoalmaeged with
implementation of various activities in the plan. During the quarterly revéewgescribed later in this
section, an assessment of progress on each of the goals and activities am tuil ple determined and
noted. At that time, recommendations will be made to modify timeframesofopletion of activities,
funding resources, and responsible entities. On a quarterly basis, the priority standing of stivibes a
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may also be changed. Some activities that are found not to be doable may be detetde fplan
entirely and activities addressing problems unforeseen during plan development may be added.

6.1.1 Role of Hazard Mitigation Planning Committee in Implementation, Monitoring and
Maintenance

With adoption of this plan, the Town of Cutler Bay will be responsibleHferplan implementation and
maintenance._The FMPC identified in Section 2 will reconvene quarterly each ygeute mitigation
strategies are being implemented and the Town continues to maintain compliandeevNiRIP. As
such, Cutler Bay agrees to continue its relationship with the FMPC and:

Act as a forum for hazard mitigation issues;

Disseminate hazard mitigation ideas and activities to all participants;

Pursue the implementation of high-priority, low/no-cost recommended actions;

Ensure hazard mitigation remains a consideration for community decision makers;

Maintain a vigilant monitoring of multi-objective cost-share opportuniteefielp the community
LPSOHPHQW WKH SODQYVY UHFRPPHQGHG DFWLRQV IRU ZKLFK QR
Monitor and assist in implementation and update of this plan;

X Report on plan progress and recommended revisions to the Town Council; and

x Inform and solicit input from the public.

X X X X X

x

The primary duty is to see the plan successfully carried out and reptwt fbotvn Council, FDEM
FEMA, and the public on the status of plan implementation and mitigation opportur@tesr duties
include reviewing and promoting mitigation proposals, considering stakeholder concerns abadit haz
mitigation, passing concerns on to appropriate entities, and posting relevamtaiibor on the7 RZQ TV
website (and others as appropriate).

6.2 Maintenance

Plan maintenance implies an ongoing effort to monitor and evaluate plan implementationuaddte
the plan as progress, roadblocks, or changing circumstances are recognized.

6.2.1 Maintenance Schedule

The 7TRZQ R & XWHEuittidg % DadeMCompliance Division Manager is responsible for initiating
plan reviews. In order to monitor progress and update the mitigation &saiggntified in the action
plan, Cutler Bay will revisit this plan quarterly and following a hazard ev&hie Town will submit a
five-year written update to FDEM and FEMA Region IV, unless disasterhar aircumstances (e.qg.,
changing regulations) require a change to this schedule. With this plae @rd@ipated to be fully
approved and adopted in 2014, the next plan update for the Town will occurGin 20

6.2.2 Maintenance Evaluation Process

Evaluation of progress can be achieved by monitoring changes in vulnerabigmdied in the plan.
Changes in vulnerability can be identified by noting:

x Decreased vulnerability as a result of implementing recommended actions;
X Increased vulnerability as a result of failed or ineffective mitigatiomstiand/or
X Increased vulnerability as a result of new development (and/or further annexation).

Updates to this plan will:
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Consider changes in vulnerability due to action implementation;

Document success stories where mitigation efforts have proven effective;

Document areas where mitigation actions were not effective;

Document any new hazards that may arise or were previously overlooked;

Incorporate new data or studies on hazards and risks;

Incorporate new capabilities or changes in capabilities;

Incorporate growth and development-related changes to infrastructure inventories; and
Incorporate new action recommendations or changes in action prioritization.

X X X X X X X X

Changes will be made to the plan during the update process to accommodate for teattioanget failed
or are not considered feasible after a review of their consistency with estaldigked, time frame,
community priorities, and/or funding resources. Actions that were not rankedutigvere identified as
potential mitigation activities will be reviewed as well during the momitpand update of this plan to
determine feasibility of future implementation. Updating of the pldh e by written changes and
submissions, as is appropriate and necessary, and as approved by the Town Cokeeping with the
five-year update process, the FMPC will convene public meetings to solicit pyhlican the plan and
its routine maintenance and the final product will be adopted by the Town Council.

Specifically, the Town will adhere to the following process for the next update of this FMP:

Quarterly Plan Review Process

For the 2015 flood mitigation plan update review process, e Z QBUNbing & Code Compliance
Division Manager, on behalf of the Town Council, will be responsible for tatiilg, coordinating, and
scheduling reviews and maintenance of the plan. The review of the Floodplagatiditi Plan will
normally occur on a quarterly basis each year and will be conducted as follows:

x The 7 RZ @BuNMing & Code Compliance Division Manageiil place an advertisement in the
local newspaper advising the public of the date, time, and place for eadriguastiew of the plan
and will be responsible for leading the meeting to review the plan.

X Notices will be mailed to the members of the FMPC, federal, state, and local ageneipsyfito
groups, local planning agencies, representatives of business interests, neighlonmugpities, and
others advising them of the date, time, and place for the review.

x Town officials will be noticed by email and telephone or personal visit and urged to pgaticipa

X Members of the7 R Z @Pfa¥ning Commission and other appointed commissions and groups will also
be noticed by email and either by telephone or personal visit.

x Prior to the review, department heads and others tasked with implementatiorvafidlie activities
will be queried concerning progress on each activity in their area obngbpity and asked to
present a report at the review meeting.

x The local news media will be contacted and a copy of the current plan will be availapléfior
comment.

X After the review meeting, minutes of the meeting and a quarterly repdérbeviprepared by the
FMPC and forwarded to the news media (public) and the ISO/CRS specialist fdR&prGgram.
The report will also be presented to the Town Council for review, and a requdst wiide that the
Council take action to recognize and adopt any changes resulting from the review.

Criteria for Quarterly Reviews
The criteria recommended in 44 CFR 201 and 206 will be utilized in reviewing and updatjslgrthe
More specifically, the quarterly reviews will include the following information:
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x Community growth or change in the past quarter.

The number of substantially damaged or substantially improved structures by flood zone

X The renovations to public infrastructure including water, sewer, drainage, taliges, gas lines,
and buildings.

x Natural hazard occurrences that required activation of the Emergency OperatiomgBe@eand
whether or not the event resulted in a presidential disaster declaration.

x Natural hazard occurrences that were not of a magnitude to warrant antivatie EOC or a federal

disaster declaration but were severe enough to cause damage in the communisure of

businesses, schools, or public services.

The dates of hazard events descriptions.

Documented damages due to the event.

Closures of places of employment or schools and the number of days closed.

Road or bridge closures due to the hazard and the length of time closed.

Assessment of the number of private and public buildings damaged and whether the damage was

minor, substantial, major, or if buildings were destroyed. The assessmeiriclvitle residences,

mobile homes, commercial structures, industrial structures, and public buildingsssschools and
public safety buildings.

X Review of any changes in federal, state, and local policies to determine the impact of thiesequolic
the community and how and if the policy changes can or should be incorporated into the Floodplai
Mitigation Plan. Review of the status of implementation of projects (mitigatrategies) including
projects completed will be noted. Projects behind schedule will includmson for delay of
implementation.

X

X X X X X

6.2.3 Incorporation into Existing Planning Mechanisms

Another important implementation mechanism that is highly effective and low-dosbigoration of the

Floodplain Mitigation Plan recommendations and their underlying principles into Bthen plans and
mechanisms. Where possible, plan participants will use existing plans and/or gragranplement

hazard mitigation actions. As previously stated, mitigation is most successfulitvit incorporated into

the dayto-day functions and priorities of government and developmedty GHVFULEHG LQ WKLV
capability assessment, the Town of Cutler Bay already implementsegddicd programs to reduce losses

to life and property from hazards. This plan builds upon the momentum developed throughspaed

related planning efforts and mitigation programs and recommends implementing adteres possible,

through these other program mechanisms. These existing mechanisms include:

Town Comprehensive Growth Management Plan

Town Emergency Operations Plans

Town ordinances

Flood/stormwater management/master plans

Other plans, regulations, and practices with a mitigation focus

X X X X X

Those involved in these other planning mechanisms will be responsible for imigghat findings and
recommendations of this plan with these other plans, programs, etc, as appropriate.cribeddes
Section 6.1 Implementation, incorporation into existing planning mechanisms will eetldough the
routine actions of:

X Monitoring other planning/program agendas;
x Attending other planning/program meetings;
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x Participating in other planning processes; and
X Monitoring community budget meetings for other community program opportunities.

The successful implementation of this mitigation strategy will require conatahwigilant review of
existing plans and programs for coordination and multi-objective opportunities trabter a safe,
sustainable community.

Efforts should continuously be made to monitor the progress of mitigation actiorsrienied through
other planning mechanisms and, where appropriate, their priority actions should be atedrjao
updates of this hazard mitigation plan.

6.2.4 Continued Public Involvement

&ERQWLQXHG SXEOLF LQYROYHPHQW LV LPSHUIP OHHP MRhDY W H RRYY H
update process provides an opportunity to solicit participation from new and egistketnolders and to

publicize success stories from the plan implementation and seek additional publiertonithe plan
maintenance and update process will include continued public and stakeholder involvememuand i

through attendance at designated committee meetings, web postings, prees telé@asal media, and

through public hearings.

Public Involvement Process for Quarterly Reviews

The public will be noticed by placing an advertisement in the newspaper specifyutatehend time for
the review and inviting public participation. The FMPC, local, state, and regigaaicies will be
notified and invited to attend and participate.

Public Involvement for Five-year Update

When the FMPC reconvenes for the update, they will coordinate with all stakeholdieipagiart) in the
planning proces3 including those that joined the committee since the planning processZtgapdate
and revise the plan. In reconvening, the FMPC plans to identify a public outreach sitbesnwhich
will be responsible for coordinating the activities necessary to involve ithateg public. The
subcommittee will develop a plan for public involvement and will be responsibldigeeminating
information through a variety of media channels detailing the plan update précegart of this effort,
public meetings will be held and public comments will be solicited on the planeupdaft. The
subcommittee will also coordinate this public outreach process with the publimation program
established pursuant to the 2013 guidelines from the Community Rating System (CRS).

Page [L50
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APPENDIXA

Appendix A: Planning Process

Planning Step 1: Organize to Prepare the Plan
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Table A-1: FMPC Meeting Dates

Note: All FMPC Meetings were open to the public.

Meeting Meeting Topic Meeting Date Meeting Location
Type
1) Introduction to DMA, CRS and the planning proce
2) Organize resources: the role of the FMPC, plann .
FMPC #l for public involvement, and coordinating with othe  October 24, 2013 Town Council
(Kick-off) ; Chambers
agencies and stakeholders
3) Introduction to hazard identification
1) Program overview/history of project
2) Discussion of Florida Sunshine Law
3) rel:c,g)/olr:ws?i(b\i{it\i{a; RQ RI WKH )03& pV IX Town Center
FMPC #2 o December 11, 2013  Community
4) Development of flood mitigation plan (four phaseg Room
of DMA)
5) Overview of Program for Public Information (PPI)
6) Project schedule
1) Local flooding concerns
2) Flood protection and flood safety publications anc
outreach materials Town Center
EMPC #3 3) gtagirglsnatmn with other plans, ordinances and January 16, 2014 Community
Room

4) Public information needs

5) Coordination letter for other agencies and
stakeholders and the distribution list for letter

1) Review of public survey results

2) Documentation of coordination with other agencie

FMPC #4 3) Identification of local flooding areas

4) Additional assessment of public information need

5) Target audiences and stakeholders for PPI

February 20, 2014

Town Center
Community
Room

1) Discussion of Flood Risk Assessment (Assess thg

Hazard) Town Center
FMPC #5 2) Discussion of Vulnerability Assessment (Assesst  April 22, 2014 Community
Problem) Room
3) Preliminary results from the PPI
1) Development of Goals for FMP Town Center
FMPC #6 — - July 17, 2014 Community
2) Development of Mitigation Strategies for FMP Room
1) 5HYLHZ 3'UDIW” JORRGSODLQ Town Council
FMPC #7 2) Solicit comments and feedback from the FMPC September 25, 201 Chambers
Town of Cutler Bay, Florida
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Table A-2: EMPC Invitation List

No. Name Title/Organization
1. | Joy Duperault, CFM NFIP Program Manager Florida Division of Emergency Management
Miles Anderson State Hazard Mitigation Officer & NFIP Coordinator
Danny Hinson, CFM,
3. FPEM, CHSHI Florida Community Rating System Coordinator
Sherry Harper, AICP,
4. | CFM Planning Technical Coordinator ISO Community Hazard Mitigation
5. | Heidi, Liles, CFM ISO/CRS Specialist
6. | Susan Wilson, CFM Floodplain Management and Insurance Branch ChieEMA Region IV
7. | Janice Mitchell CRS Coordinator - FEMA Region IV
7. Jason Hunter NFIP - FEMA Region IV
8. | Yocelyn Galiano Gomez | Village Manager - Village of Pinecrest

The Honorable Jeff

9. Porter Mayor of Homestead
10. | Patrick Salerno City Manager - City of Coral Gables
11. | Ron E. Lewis Village Manager - Village of Palmetto Bay
Miami-Dade Regulatory and Economic Development Agency Environmentg
12. | Lee Hefty Resources Management Department
Director - Miami-Dade County Regulatory and Economic Resources
13. | Jack Osterholt Department
Intergovernmental & Outreach Representative - South Florida Water
14. | Armando Vilboy Management District
15. | Sandy Batchelor Governing Board Member, SFWMD
16. | Juan M. Portuondo Governing Board Member, SFWMD
17. | Timothy Sargent AT Large Appointee Governing Board, SFWMD
18. | Kevin Powers Vice Chair & At Large Appointee Governing Board, SFWMD
19. | Carlos Castillo South Florida Region of the American Red Cross
20. | Rusty Pfost Meteorologist in Charge, National Weather Service Miami Field Office
21. | Cathie Perkins LMS Coordinator-Planner Miami-Dade Emergency Management
To Whom It May
22. | Concern US Army Corp of Engineers Miami Resident Office
23. | Alberto M. Carvalho Superintendent Miami-Dade Public Schools
The Honorable Carlos A
24. | Gimenez Mayor of Miami-Dade
25. | Matt Johnson Public Information Officer - Key Biscayne National Park
To Whom It May
26. | Concern Fortis College - Cutler Bay Campus
To Whom It May
27. | Concern CBT - College - Cutler Bay Campus
28. | Paul Souza US Fish and Wildlife Service - SE Florida Ecological Field Office

Information Resource Management Director NOAA SE Fisheries Science
29. | Tyree Davis Ctr

30. | Susan Mason Program Manager - FL DEP - Southeast District

31. | Alina Hudak Interim Director, Public Works and Waste Management

32. | Mr. Gus Pego Florida Department of Transportation District 6 Office

33. | James F. Murley Executive Director - South Florida Regional Planning Council
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FMPC Meeting Advertisements in Local Newspapers
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FMPC Meeting Pictures, Minutes and Sign-in Sheets

FMPC Meeting - October 24, 201 FMPC Meeting - December 11, 201:

FMPC Meeting - February 20, 20: FMPC Meeting April 22, 2014

FMPC Meeting July 17, 2014
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Minutes

Town of Cutler Bay Flood Mitigation Plan Advisory Committee Meeting
April 22, 2014

5:30 PM

The Cutler Bay Flood Mitigation Plan Advisory Committee Meeting began at 5:30 PM on Tuesday, April
22" 2014. The meeting was called to order by Gfeason Janice Rowton and the Pledge of Allegiance
was said.

The chairperson of the Advisory Committee, Janice Rowton presided over the meeting. It was
determined based on a roll call that a quorum ofdisory Committee was present so that the meeting
could take place. Janice Rowton asked for any comments on the Febfliargetihg minutes (agenda
item 2). Mr. Paul Mauriello indicated that vas not present at the February Advisory Committee
meeting and should be removednfrthose listed as present. Hearing no other comments, Ms. Rowton
asked for a motion to approve the February minutess Badillo made a motion to approve the meeting
minutes with changes. The motion was seconded by Janice Rowton. The February minutes were
approved by a voice vote. David Stroud introeldl Mayor Ed MacDougall and Council member Mary
Ann Mixon who is the Council Liaison to the Floodplain Managemeahnical Advisory Committee.

David Stroud with AMEC proceeded with a discussion of agenda item 3 which was a review of the
Hazard Identification and Risks&essment (HIRA) for the Town’s floodplain mitigation plan. Mr.
Stroud explained the purpose of a HIRA or @sisessment. The risk assessment phase of the Disaster
Mitigation Act includes CRS Planning steps 4 (Assthe hazards) and 5 (Assess the Problem). The
purpose of the HIRA is to identify the flood hazardst ttould affect the town such as the 100-year, 500-
year, stormwater (localized), hurricane and tropstatm, coastal and canal bank erosion, and climate
change and sea-level rise.

Mr. Stroud asked the Technical Advisory Committemnglwith Town's staff to provide their assessment
of the various flood-related hazards in terms effiequency of occurrence, spatial extent, potential
magnitude, and significance which are qualitative analyses. The results of the profiling of the flood
hazards will be used to further define the HIRA &aetp guide which mitigation strategies might be used
to address the various flood hazards.

Mr. Stroud continued with the presentation of tis assessment. A discussion of past flooding events
that have impacted Miami-Dade County andTha/n of Cutler Bay were presented. Mr. Stroud
indicated that since Cutler Bay incorporated in 200&re is very little specific past flooding data. Mr.
Stroud also mentioned that these past reported figaglients are only those that were reported to NOAA
or those that NOAA knew about. Many flooding evemltsch are not part of a disaster declaration go
unreported.

Based on property assessors data from Miami-Dade County, there are approximately 10,221 parcels
within Cutler Bay are located within either the A&, and VE Flood Zones. There and just over 9.500
improved parcels within the AE and AH Flood Zones. There are no improved parcels within the VE-
Zone. The total exposure for those improved painelse AE and AH Zones is more than $3.1 billion.
The risk assessment also looked at the loss esbimiati the 1 percent chance (100-year) flood. Based



on the Hazus — FEMA's loss estimation tool atitizing the Galveston Depth Damage Curve, it is
estimated that if Cutler Bay were to have a 1%nde flood that the total loss would be more than $570
million for that one event based on that depth afding and the number of structures affected by that
depth of flooding..

Mr. Stroud showed a map created which shows théhadgtooding for each parcel in the town based on

the 1 percent chance flood. The ranges are from 0 to 3 feet of flood depth, 3 to 6 feet of flood depth, 6 to
10 feet of flood depth and over 10 feet of flood depfthe average depth of flooding based on the 1

percent chance flood ranges from 2.5 feet to 18 feet throughout the town.

Areas of localized stormwater flooding weremdified on a map and the associated streets and
intersections were also indicated. The repetitive pogperties (those properties which have two or more
paid claims against the NFIP of $1,000 or morarig 10-year period) were also mapped against the
localized stormwater flooding areas. Many of theetéive loss properties were in close proximity to
these areas of localized stormwater flooding. It should be noted that some of these areas may have
private streets which the town caneaoter to perform maintenance work.

The major canals within the Town'’s jurisdiction waiso included in a map. The purpose of the canals
was explained including the goal of maintaining the elevation of the groundwater table to prevent the
infiltration of saltwater intrusion. Town ManagerfRal Casals indicated that a Hazard Mitigation Grant
Program (HMGP) grant of more than $3 millioncionjunction with Miami-Dade County will widen the
bridge under the canal (C-1) in the C-100 Basialitminate clogging and blockages and to allow the
canal system to operate from without restrictions.

The presentation went on to identify the undevelggedels within the town and how many remain
within each type of flood zone. This informatioiilwelp the town to decide where to build and what
types of properties should and should not be deeelo The number of acres of properties in the
floodplain were identified both bycoupancy type and flood zone.

The critical and essential facilities were plotted on @ teashow which ones are located in the 1 percent
chance annual flood as well as the depth of flooding on for each facility. Finally, Mr. Stroud presented
detailed information on the flood ingunce policy data base which indiedtthe Town of Cutler Bay has
more than 3,300 flood insurance policies in forbdr. Stroud answered questions from the committee
and those in attendance.

Paul Mauriello made a motion to adjourn the mmegetiThe motion was seconded by Luis Badillo. The
motion to adjourn was agreed based on a voice vote.

Those in attendance included: Sandra Cuervo, ddfi@uintero, Yenier Vega, David Stroud, Jorge
Acevedo, Luis Badillo, Janice Rowton, and Paluriello. Mayor Ed MacDougall and Council member
Mary Ann Mixon were elected members from the Town. Four citizems aleo in attendance for the
meeting.

The meeting was adjourned at 7:00 PM.
























DRAFT Minutes

Town of Cutler Bay Flood Mitigation Plan Advisory Committee Meeting
September 25th, 2014

5:30 PM

The Cutler Bay Flood Mitigation Plan Advisory Committee Meeting began at 5:40 PM on Thursday,
September 25th, 2014. The meeting was calledder doy Chairperson Janice Rowton and the Pledge of
Allegiance was said.

The chairperson of the Advisory Committee, Janice Rowton presided over the meeting. It was
determined based on a roll call that a quorum ofdisory Committee was present so that the meeting
could take place. Janice Rowton asked for any comments on the Yuhe&fing minutes. Hearing no
request for changes to the minutes, Ms Rowton afskes motion to approve. Mr. Paul Mauriello
indicated a motion to approve the July’Hiinutes with a second by Mr. Jorge Acevedo. The minutes
were approved with a voice vote.

Ms. Janice Rowton turned the meeting over to David Stroud with AMEC. David presented details of the
final “draft” Floodplain Mitigation Plan.

Mr. Stroud discussed the objectives of the meetirtgrims of the review of the final plan which
included:

Describing the planning process
Review Flood Hazard Problems
Review Flood Hazard Impacts
Review Mitigation Action Plan
Discuss Structure of the Plan
Discuss Next Steps

Answer Questions

X X X X X X X

Mr. Stroud discussed each objective and the detthiin the Floodplain Ntigation Plan. Several
guestions were asked againstthg committee members and valuable input was received by Mr. Ralph
Casals — Cutler Bay’s Town Manager. The PowéntRwresentation lasted approximately 45 minutes.

Janice Rowton made a motion to adjourn the meeting. The motion was seconded by Luis Badillo. The
motion to adjourn was agreed based on a voice vote.

Those in attendance included: Ralph Casals, $afdervo, Alfredo Quintero, David Stroud, Jorge
Acevedo, Luis Badillo, Janice Rowton, Pauliviallo, and Council member Mary Ann Mixon..

The meeting was adjourned at 6:45 PM.



Minutes

Town of Cutler Bay Flood Mitigation Plan Public Meeting
September 25th, 2014

7:00 PM

The Town of Cutler Bay held a public meetingliscuss the “draft” Floodplain Mitigation Plan. This
meeting was held in the Cutler Bay To®ouncil Chambers and began at 7:05 PM.

Mr. David Stroud with AMEC presented detailstbé final “draft” Floodplain Mitigation Plan.

Mr. Stroud discussed the objectives of the meetirtgrims of the review of the final plan which
included:

Describing the planning process
Review Flood Hazard Problems
Review Flood Hazard Impacts
Review Mitigation Action Plan
Discuss Structure of the Plan
Discuss Next Steps

Answer Questions

X X X X X X X

Mr. Stroud discussed each objective and the detdilmthe Floodplain Mitigation Plan. The Power
Point presentation lasted approximately 30 minutes.

A sign in sheet was provided; however, no one froenpiiblic attended this meeting. Members from the
Town staff were present.

The meeting was adjourned at 7:35 PM.



Minutes

Town of Cutler Bay Flood Mitigation Plan Public Meeting
October 1, 2014

5:00 PM

The Town of Cutler Bay held a public meetingliscuss the “draft” Floodplain Mitigation Plan. This
meeting was held in the Cutler Bay To®ouncil Chambers and began at 5:10 PM.

Town Manager Ralph Casals provided some opening comments. Council Liaison Mary Ann Mixon
thanked the FMPC members and town staff on completing the Floodplain Mitigation Plan. She also
discussed the mission statement and goals and objectives of the FMPC

Mr. David Stroud with AMEC presented detailstbé final “draft” Floodplain Mitigation Plan.

Mr. Stroud discussed the objectives of the meetirignms of the review of the final plan which
included:

Describing the planning process
Review Flood Hazard Problems
Review Flood Hazard Impacts
Review Mitigation Action Plan
Discuss Structure of the Plan
Discuss Next Steps

Answer Questions

X X X X X X X

Mr. Stroud discussed each objective and the detdilmthe Floodplain Mitigation Plan. The Power
Point presentation lasted approximately 40 minutes.

A sign in sheet was provided and one member fraptiblic attended this meeting. Members from the
Town staff and executive staff along wétected officials were also present.

The meeting was adjourned at 6:15 PM.






Planning Step 2: Involve the Public

Table A-3:  Public Meeting Dates
Meeting . . . Meeting
Type Meeting Topic Meeting Date T

Public 1) Introduction to DMA, CRS and the planning proce
Meeting #1 | 2) Overview of BW-12 and NFIP October 24, 2013 Town Hall

. 1) Overview of purpose of risk assessment :
PUb“.C 2) Presentation of risk assessment April 23, 2014 Cutler Ridge
Meeting #2 . — Park

3) Presentation of vulnerability assessment

Public 1) 5HYLHZ 3'UDIW" )J)ORRGSODLQ (¢ September 25, T Hall
Meeting #3 | 2) Solicit comments and feedback from the public 2014 own Ha
Public 3) S5HYLHZ 3'UDIW" )ORRGSODLQ ( Town Council

. — - October 1, 2014
Meeting #4 | 4) Solicit comments and feedback from the public Chambers

Public Meetingt April 23, 2014
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Public Meetingt October 1, 2014
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Public Meeting Advertisements in Local Newspapers
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The Town of Cutler Bay distributed a public survey written in both English and Spdwaisrequesd

public input into the flood mitigation plan planning process and the identificafi mitigation activities

that could lessen the risk and impact of future flood hazard events. The survey was provided on the Town
website as well as distributed at community events as detailed in Section 2.

The Town received 73 completed surveys. The following is a summary of combined mapeyses
received either via hard copy at community event{@o0K URXJK WKH 7RZQTV ZHEVLWH
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Q1: Where do you live?

Answered: 59 Skipped: 14
Answer Choices Percentage Number Responding
Cutler Bay 100.0 59
Other 0.00 0
Total 100.0 59

Q2: Have you ever experienced or been impacted by high water or flooding in Cutler Bay?

Answered: 73 Skipped: 0
Answer Choices Percentage Number Responding
Yes 50.7 37
No 49.3 36
Total 100.0 73

Q3: How concerned are you about the possibility of your community being impacted by flooding?

Answered: 69 Skipped: 4
Answer Choices Percentage Number Responding
Extremely concerned 33.3 23
Somewhat concerned 42.0 29
Not concerned 24.6 17
Total 99.9 69

Q4: Is your home located in a Federal Emergency Management Agency (FEMA) floodplain?

Answered: 67 Skipped: 6
Answer Choices Percentage Number Responding
Yes 50.7 34
No 23.9 16
, GRQYW NQRZ 254 17
Total 100.0 67

Q5: Do you have flood insurance for your home/personal property?

Answered: 68 Skipped: 5

Answer Choices Percentage Number Responding
Yes 67.6 46
No 30.9 21
, GRQYW NQRZ 1.5 1

Total 100.0 68
Town of Cutler Bay, Florida
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Q6: ,1 *QR° WR SUHYLRXV AXHVWLRQ ZK\ QRW

Answered: 24 Skipped: 52

Answer Choices Percentage Number Responding
My home is not located in a floodplain 33.3 8
| rent 16.7 4
,WIV WRR H[SHQVLYH 16.7 4
, GRQITW QHHG LW EHFDXVH LW 8.3 2
, G RM@dpW because my home is elevated or other 125 3
protected '
| never really considered it 0 0
Other 12.5 3

Total 100.0 24

Q7: Have you taken any actions to protect your home from flood damage?

Answered: 68 Skipped: 5
Answer Choices Percentage Number Responding
Yes 17.6 12
No 82.4 56
Total 100.0 68

Q8: Do you know what government agency/office to contact regarding the risks associated with

flooding?
Answered: 70 Skipped:
Answer Choices Percentage Number Responding
Yes 44.3 31
No 55.7 39
Total 100.0 70

Q9: What is the most effective way for you to receive information about how to make your home or

neighborhood more resistant to flood damage?

Answered: 70 Skipped: 3
Answer Choices Percentage Number Responding
Newspaper 17.1 12
Television advertising or programs 20.0 14
Radio advertising or programs 2.9 2
Internet 27.1 19
Email 45.7 32
Mail 42.9 30
Public workshops/meetings 11.4 8
School meetings 2.9 2
Other 0 0

Total 170.0* 119*

*Note: Respondents were able to choose more than one answer choice
Town of Cutler Bay, Florida
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Q10 In your opinion, what are some steps your local government could take to reduce the risk of
flooding in your neighborhood?
Below is a sample of responses received to Question 10

330DFH ODUJHU SLSHV Rindeft&n neighibuvhao@sWikidd ave iKleavly shown in the

FEMA flood zone chart for Cutler Bay. Also, put more water holding drain tanks along the pdtaref

the water will finally settle. This will elevate the amount of water that settles in its finaladiest above

JURXQG DQG PRUH SHULRGLF UHPRYDO RI ZDWHU IURP WKH GUDLC

S%HWWHU VWRUP GUDLQDJH 7KHUH DUH O L&dahtBGard WoRde® GUDLQ
QRW PDLQWDLQHG

3,PSURYH G UdWIgnD atdad. QAlso, pinpoint the specific areas in Cutler Bay that are piocone

flooding and create a way of educating those citizens in prevention and preparation irehefes

IORRG °

38 +DYH HPHUJHQF\ SODQ DQG VXS giént emérgéncy sufpkd? available ¢.B.YH UH\
Sandbags) 3) Continue to improve drainage management and infrastructure 4) Have plan to direct traffic

from flooded areas (I've seen many stalled cars on roadways that should have been blcnhe desff

directed)5 (VWDEOLVK FRPPXQLFDWLRQ OLQN ZLWK UHVLGHQWYV IRU Z|
S5HVWRUH QDWXUDO DUHDVY WR DEVRUE IORRGLQJ .HHS JXOOLHV
3Draining in this neighborhood is inadequate and needs updating

3Survey for known flood-prone streets and intersections, and then provide adequat& drains

3Plant more trees and shrub$s

3 Dake sure all drains are clean and workingnprove drainage in areas that flood.

3Provide information on how to reduce risk of floodinhg.

3Install more efficient drainage systems.

SWHWWHU SODQQLQJ DQG HGXFDWH WKH SXEOLF RQ FOLPDWH FKD!

3&RQVWUXFW QHZ KRPHV DW KLJKHU HOHYDWLRQV ~
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The Town of Cutler Bay posted the Draft Risk Assessment for public reviewr& 8 PHQW RQ WKH 7RZ
website.

June 19, 2014 Posting
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The Town of Cutler Bay posted the entire Draft Floodplain Mitigation Plan for public review and
FRPPHQW RQ WKH 7RZQYV ZHEVLWH

September 24, 2014 Posting

Town of Cutler Bay, Florida

Floodplain Mitigation Plan C( 9
May 2015 ame



Planning Step 3: Coordinate

This planning step credits the incorporaton WKHU SODQV DQG RWKHU DJHQFLH
development of the floodplain mitigation plan. Other agencies and organizatishencontacted to

determine if they have studies, plans and information pertinent to the floodplaigenserd plan, to
deWHUPLQH LI WKHLU SURJUDPV RU LQLWRIDMIPY HDQ BDW B | YRHHFHWL W WK
VXSSRUW WKH FR® P&uQrdiatifirv eftarts RvithAother agencies are documented in the
invitation letters below.
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Office of the Town Manager

Rafael 5. Casals, CFi
Town Mangger

www. CUTLERBAY-FL.GOV,

SCUETVD lehav-FL.gov

david.stroud@lamec. com




Office of the Town Manager

Rafael G. Casals, CFM
Town Manoger
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www.CUTLERBAY-FL.GOV

scuervoidcutlebay-FL. gov

david.stroud{@amec.com
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Office of the Town Manager

Rafasl G. Casals, CFM
Town Mandger

scuervo{@cutlebay-FL.gov




S T Office of the Town Manager

Rafael G. Casals, CFM
Town Manager

www . CUTLERBAY-FL.GOV

scuervof@cutlebay-FL.oov

david.strond{@amec.com
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Office of the Town Manager

Rofael G, Casals, TR
Taown Monager

scuervo@cutlebay-FL.pov




e Office of the Town Manager
Rofael G. Casals, CFM

Town Manager
2014

www.CUTLERBA Y-FL.GOV

scuervo(@cutlebay-FL. gov

david.stroud(@amec.com




TED s Office of the Town Mandager

Fofael G. Casals, CFi
Town Manager

www, CUTLERBAY-FL.GOV

scuervo(@cutlebay-FL. gov

david.stroudizamec. com.
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Office of the Town Manager

Rafoel G, Casals, TRk
Town Maonoger

www. . CUTLERBAY-FL.GOV
scnervo(@cutlebay-F1.gov

david.stroudf@amec.com
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Office of the Town Manager
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Rafael . Cosals, TR
Tewn Managesr

scuervoe(@cutlebay-FL.gov




AT Office of the Town Manager

Rofael G. Casals, CFm
Town Manoigaer

www.CUUTLERBAY-FL.GOW

scuervoi@outlebayv-FL. pov

david.stroudé@amec.com
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it Office of the Town Manager
Rafasl . Casals, CFM
Town Manager
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Tawn Manager
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david.stroud{@amec.com




Office of the Town Manager
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Rafael G. Cosals, ©FM
Tawn Manager

www CUTLERBAY-FIL..GOV

scuervo@cutlebay-FL _sov

david stroudi@amec.com,
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TLoxass Office of the Town Manager

Rafael G. Casals, CFM
Towh Manoger
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david.stroudi@amec.com




Office of the Town Manager

Ratael G. Casals, TR
Tawn Monager

W.CUTLERBAY—FL,GOV

scuerved@cutlebay-FL.gov

david stroud@amec.com
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LIS b Office of the Town Manager
Rafaesl G, Casals, CR
Town Manager
www.CUTLERBAY-FL.GOV.

scuervot@cntiebay-FL.gov

david.siroud{@amec com.




www.CUTLERBAY-FL.GOV

david.stroudfi@ames.com

Office of the Town Manager

Rofagl . Casals, TR
Tawn Manager
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Office of the Town Manager

Rafasl G. Casals, CFM
Town Manager
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Office of the Town Manager

Ratael G. Casals, SR
Towr Manager

www.CUTLERBAY-FL.GOV

scuervoi@icutlebay-FL.gov

david.stroud{@amec.com,
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APPENDIXB

Appendix B: Mitigation Strategy

Hazard ldentification & Profiles

Table B.1 Hazard Summary for the Town of Cutler Bay
Hazard PEGIENEY € Spatial Extent Potential Magnitude | Significance
Occurrence
Climate Change and Sea
Level Rise Occasional Limited Limited Low
Coastal/Canal Bank Erosion Likely Limited Limited Low
Dam/Levee Failure Unlikely Limited Negligible Low
Flood: 100-/500-year Likely Extensive Catastrophic High
Flood: Stormwater/Localize
Flooding Highly Likely Significant Limited Medium
Hurricane and Tropical
Storms (including Storm
Surge) Likely Extensive Catastrophic High
Guidelines: Spatial Extent:
Frequency of Occurrence: Limited: Less than 10% of planning area.
Highly Likely: Nearly 100% probability within the next year. Significant: 10-50% of planning area.
Likely: Between 10 and 100% probability within the ne Extensive: 50-100% of planning area.
ear.
éccasional: Between 1 and 10% probability within the r Significance:
year. Low
Unlikely: Less than 1% probability within the next year. Medium
High
Potential Magnitude:
Catastrophic: More than 50% of the area affected.
Critical: 25 to 50% of the area affected.
Limited: 10 to 25% of the area affected.
Negligible: Less than 10% of the area affected.
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B.1 Risk Assessment Methodology

B.1.1 Calculating Likelihood of Future Occurrence

The frequency of past events is used in this section to gauge the likelihood obfituneences. Based
on historical data, the likelihood of future occurrence is categorized intoobrthe following
classifications:

Highly Likely : Near 100% chance of occurrence in next year, or happens every year.

Likely : Between 10 and 100% chance of occurrence in next year, or has a recurrenceoini€ryalars
or less.

Occasional Between 1 and 10% chance of occurrence in the next year, or has a recurreraieointdrv
to 100 years.

Unlikely: Less than 1% chance of occurrence in next 100 years, or has a recurrencedhigeater
than every 100 years.

B.1.2 Calculating Vulnerability

Vulnerability is measured in general, qualitative terms, aral ssmmary of the potential impact
based on past occurrences, spatial extent, and damage and casualty:potential

Extremely Low: The occurrence and potential cost of damage to life and propertyisiremal to
non-existent.

Low: Minimal potential impact. The occurrence and potential cost of ganaalife and property is
minimal.

Medium: Moderate potential impact. This ranking carries a moderate tlensztto the general

population and/or built environment. Here the potential damage isisoteieed and less costly than
a more widespread disaster.

High: Widespread potential impact. This ranking carries a high thoettte general population
and/or built environment. The potential for damage is widespread. Hamattds category may
have already occurred in the past.

Extremely High: Very widespread and catastrophic impact.

B.1.3 Defining Significance (Priority) of a Hazard

Defining the significance or priority of a hazard to a community is based subjactive analysis of
several factors. This analysis is used to focus and prioritize hazards and assatigagddnmmeasures
for the plan. These factors include the following:

Past OccurrencesFrequency, extent, and magnitude of historic hazard events.
Likelihood of Future Occurrences Based on past hazard events.

Ability to Reduce Losses through Implementation of Mitigation MeasuresThis looks at both the
ability to mitigate the risk of future occurrences as well as the ahilityitigate the vulnerability of a
community to a given hazard event. It also considers the extent to whichgeridigation measures are
in place to adequately address the hazard.
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B.1.4 Town of Cutler Bay Hazard ID/Vulnerability/Priority Summary
Climate Change and Sea Level Rise

Data shows climate change and seal level rise issues are affecting the Cutler Bay plaaning
LOFO: Occasional

Vulnerability: Low

Priority Hazard

X X X X

Coastal/Canal Bank Erosion

x Data shows coastal erosion is a problem in areas adjacent to the Cutler Bay phaeajrigut not
within Cutler Bay itself. There are known local instances of canal bank erosion.

LOFO: Likely
Vulnerability: Low
Priority Hazard

Dam/Levee Failure

38 dams are located within Miami-Dade County; no dams are located within Cutler Bay.
The L-31 East levee is located within Cutler Bay.

There are no recorded dam breaches or levee failures within Miami-Dade County.
LOFO: Unlikely

Vulnerability: Low

Non-Priority Hazard

X X X X X X

Flood: 100-/500-year

Extensive 100-yr floodplain coverage within Cutler Bay

50 flooding records for Miami-Dade County in NCDC; 24 flooding records for Made County
in SHEDLUS

LOFO: Likely
Vulnerability: High
Priority Hazard

Flood: Stormwater/Localized Flooding

x Localized flooding also occurs at various times throughout the year with seweaal afr primary
concern to the Town. Localized flooding and ponding affect streets and property.

LOFO: Highly Likely
Vulnerability: Medium
Priority Hazard

Town of Cutler Bay, Florida
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Hurricane and Tropical Storm (including Storm Surge)

5 Hurricane Disaster Declarations for Miami-Dade County (1960-2014)

NCDC reports 31 hurricane and tropical storm occurrences for Miami-DautetyCover a period of
16 years (1996- 2012)

NCDC reports 5 records for coastal storm surge over a period of seven years (2005-2012)
LOFO: Likely +Hurricane; Likely +Storm Surge

Vulnerability: High

Priority Hazard

X X X X

B.1.5 Town of Cutler Bay Priority Hazards
Priority Hazards

Climate Change and Sea Level Rise

Coastal/Canal Bank Erosion

Flood: 100/500 year

Flood: Stormwater/ Localized Flooding

Hurricane and Tropical Storms (including Storm Surge)

X X X X X

Non-Priority Hazards

x Daml/Levee Failure

Town of Cutler Bay, Florida
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B. 2 Mitigation Goals Development

B.2.1 Formulating Mitigation Goals

The FMPC collected and provided data for the Town of Cutler Bay Floodplain Mitigakéan From
this information, a Risk Assessment was developed that describes the risk and \itynefabe Town

to identified hazards and includes an assessment of the area's current capabitibestiying these
threats through existing policies, regulations, programs, and projects.

This analysis identifies areas where improvements could or should be made. Forn@gals¢pads to
incorporating these improvements into the Mitigation Strategy portioheoplan. The planning goals
should provide direction for what should be done to make the planning area more disaster resistant.

GOALS: Goals are stated without regard for implementation, that is, implementatioscuostule, and
means are not considered. Goals are defined before considering how to acchplisb that the goals
are not dependent on the means of achievement. Goals are public policy statements that:

Represent basic desires of the jurisdiction;

Encompass all aspects of planning area, public and private;

Are nonspecific, in that they refer to the quality (not the quantity) of the outcome;
Are future-oriented, in that they are achievable in the future; and

Are time-independent, in that they are not scheduled events.

X X X X X

B.2.2 Goal Development

The Cutler Bay FMPC conducted an exercise to outline its goals for this floigation plan. The goal
setting exercise is covered in detail in Section 4. At the end of the exercise, theagie@g upon four
general goals for this planning effort. The goals were refined and include:

Goal 1: Protect the health, safety and welfare of the citizens of Cutler Bay froeffdats of
flooding
Goal 2: Promote a public education program to encourage residents to undertake mitigation

measures that reduce the effects of flood damage on private property
Goal 3: Protect critical and essential facilities from flood damage
Goal 4: Reduce the number of repetitively flooded structures

The FMPC also included objectives in support of the goals. The FMPC developed tewvashjactor
implementing each goal. The objective numbers relate to the goal numbers above. €etheesbj
include:

Objective 1.1: Reduce flood damage to insurable buildings and public infrastructure through
stormwater improvement projects

Objective 1.2: Preserve open space areas, especially where there are sensitive natural areas

Objective 1.3: Promote higher development and design standards to protect new buildings from

flood damage

Town of Cutler Bay, Florida
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Objective 2.1: Encourage residents to assume an appropriate level of responsibility for their
own flood protection

Objective 2.2: Promote flood insurance as a property protection measure against potertial floo
damage

Objective 2.3: Develop a public education program for the local schools

Objective 3.1: Seek county, state and federal support for mitigation projects

Objective 3.2: Prioritize critical and essential facilities in need of protection from potertiad fl
damage

Objective 4.1 Leverage local, state and federal grant funding to facilitate mitigation actions

such as elevation, acquisition, or floodproofing

Objective 4.2: Target repetitive loss properties for implementation of mitigation projects

B.3 Categories of Mitigation Measures Considered

The following categories are based on the Community Rating System.

Prevention

Property Protection

Natural Resource Protection
Emergency Services
Structural Projects

Public Information

X X X X X X

B.4 Alternative Mitigation Measures per Category

I1RWH WKH &56 &UHGLW 6HFWLRQV DUH EDVHG RQ WKH &56 &R

B.4.1 Preventative and Regulatory Measures

Preventive measures are designed to keep a problem - such as flooding - from ooctironmggetting
worse. The objective of preventive measures is to ensure that future developmenexposed to
damage and does not cause an increase in damages to other properties. Building, aoning, aid
code enforcement offices usually administer preventive measures. Some examgles of preventive
measures include:

Building codes

Planning and zoning
Open space preservation
Floodplain regulations
Stormwater management

X X X X X
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Building Codes

Building codes provide one of the best methods of addressing natural hazards prégieely designed
and constructed according to code, the average building can withstand many of the impattsabf
hazards. Hazard protection standards for all new and improved or repaired buildihgsiceorporated
into the local building code. Building codes can ensure that the fastsflof new buildings are
constructed to be higher than the elevation of the 100-year flood (the flood &xgieicted to have a one
percent chance of occurring in any given year). This is shown in Figure B.1.

Just as important as having code standards is the enforcement of the code. eAuspgeations are
neededduring the course of construction to ensure that the builder understandguinements and
is following them. Making sure a structure is properly elevated antoestt requires site
inspections at each step.

Source: FEMA PublicationAbove the Flood: Elevating Your Floodprone House 0200
Figure B.1 +Building Codes and Flood Elevations

Local Implementation
The Town of Cutler Bay has adopted 210 Florida Building Code Cutler Bay has a 1 foot freeboard
requirement and might consider adding an additional foot of freeboard.

Reducing Future Flood Losses

Future flood losses in the Town of Cutler Bay will be reduced through the implerorraatihe 2010
Florida Building Code with the sloping requirement of grade away from buildings. eFurth
implementation of a 1 foot freeboard requirement will provide an extra téyalotection to buildings
constructed in the Town.
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CRS Credit

The CRS encourages strong building codes. It provides credit in two wayts @@ awarded based on

the community's Building Code Effectiveness Grading Schedule (BCEGS) classifiaatiopoints are
awarded for adopting the International Code serié&X W O H BBC®GES\ faling is a Class 4 for both
residential and commercial. The Town of Cutler Bay has adopt&tDitteFlorida Building Codevhich

is based on national model building codes and national consensus standards which are ameaded wher
QHFHVVDU\ IRU )ORU.LTP flgridd BHilBihd CedeQdHUpdateéd every three years. Cutler
Bay currently receives credit for Activity 43eHigher Regulatory Standards.

Planning and Zoning

Building codes provide guidance on how to build in hazardous areas. Planning and zawitigs act
direct development away from these areas, particularly floodplains and wetlands. ddtibis by
designating land uses that are compatible with the natural conditions of land phaésto flooding,
such as open space or recreation. Planning and zoning activities can also provide tersainply
allowing developers more flexibility in arranging improvements on a pardahdfthrough the planned
development approach.

Local Implementation

Comprehensive Plan

The Town of Cutler Bay Comprehensive Growth Management Plan was adopted i2@(8il A
Comprehensive Plan, in broad terms, is a policy statement to guide the future placerdentbomment

RI FRPPXQLW\ IDFLOLWLHY ,W LV WKH EDVLVGIRWLDQFBRPXQDW LRL
D FRPPXQLW\pV RIILFLDO ®DOHe\ZomnQ, Guldlivisicd @ritl HI€sMhVordinances. The
IXWXUH ODQG XVH HOHPHQW RI WKH SODQ RIFRFHIGW HIQAGT VW MGKHHY A R Z
during the five, 10 and 15 year planning periods. The future land use maps and agtrseirve as the

foundation for subsequent development of more detailed Land Development Regulations andrspecial

plans. These regulations and plans must be consistent with and further #maéntgkion of the future

land use element of the Comprehensive Growth Management Plan and its goals, objectives and policies in
DFFRUGDQFH ZLWK WKH 7RZQYV PDVWHU SODQQLQJ GRFXPHQW

Zoning and Subdivision Regulations

7KH 7RZQ RI &XWOHU %D\JV /DQG 'HYHORSPHQW Bhe pxrpoBeWLRQV ZH
the 7RZQTV /DQG 'HYHORSP tb@ravide thé XniibhWnLr&gQlatiohd/necessary to facilitate

safe and orderly growth, and to also ensure that growth forms an integralf gartommunity of

functional neighborhoods, retail and commercial centers; increases colledivéysand community

identity to promote civic awareness and responsibility; and enhances the qudifiey fof the entire

Town to ensure the greatest possible economic and social benefits for all resitheses.regulations are
inNtHQGHG WR SURPRWH FRQVLVWHQF\ ZLWK WKH JRDOWRZREMHFYV
Management Plan.

Capital Improvement Plan

The Town of Cutler Bay Stormwater Master Plan identified 17 priority suind#sat were ranked from
worst to best according to current performance against established PlanTg@alSapital Improvement
Program is based on the results of the 17 priority sub-basin studies. Recommendednmapts to
achieve the stated performance goals were identified for each basin, and a @€HRrysammary (2008-
2018) including preliminary budgets has been prepared for each basin.
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Reducing Future Flood Losses

Zoning and comprehensive planning can work together to reduce future flood lossesdiyngdir
development away from hazard prone aredse Town of Cutler Bay has a large wetland or natural area

RQ WKH HDVW VLGH RI WRZQ ZKLFK LV GHVLIQDWHOG@MWJHPRQWHU Y
Plan.

Open Space Preservation

Keeping the floodplain and other hazardous areas open and free from developmeress dpproach to
preventing damage to new developments. Open space can be maintained in agricultucduseroe
as parks, greenway corridors and golf courses.

Comprehensive and capital improvement plans should identify areas to be preservedidyoacand
other means, such as purchasing an easement. With an easement, the owner is fet@ptantbuse
private property, but property taxes are reduced or a payment is madewmtrdaf the owner agrees to
not build on the part set aside in the easement.

Although there are some federal programs that can help acquire or reserve opasplmdpace lands

and easements do not always have to be purchased. Developers can be encouraged to deldicdte par

and required to dedicate easements for drainage and maintenance purposes. These are usually linear areas
along property lines or channels. Maintenance easements also can be donated by streams$jde prope
owners in return for a community maintenance program.

Reducing Future Flood Losses

Creating or maintaining open space is the primary way to reduce future flsed.loBhe Town of Cutler
Bay has many open space and natural parcels which serve to reduce future fle®dyossmaining
open. These parks and natural preserved areas create opportunities for the phoéitiefitofrom
education and recreation while eliminating potential for future flooding.

Local Implementation
The Town currently preserves approximately 1,904 acres in the SFHA as open §peddg.is also
provided for open space that is deed restricted and preserved in a natural state.

CRS Credit

Cutler Bay currently receives credit for Activity 420Dpen Space Preservation. Preserving flood prone
areas as open space is one of the highest priorities of the Community Ratiaqm. The credits in the
2013 manual have doubled for OSP (Open Space Preservation). i€rbdited on the area of the
floodplain that is designated as public undeveloped properties, parks, wildlife rejofespurses, or
other uses that can be kept vacant through ownership or regulations.

Floodplain Regulations

The National Flood Insurance Program (NFIP) is administered by the Federal Emergency Mahagem
Agency (FEMA). As a condition of making flood insurance available for theideats, communities
that participate in the NFIP agree to regulate new construction in the area sulectdation by the
100-year (base) flood. The floodplain subject to these requirements is shown as anZana &h the
Flood Insurance Rate Map (FIRM).

Reducing Future Flood Losses

The following regulatory requirements help Cutler Bay reduce future flood lesgesially through
freeboard and requiring regulatory permitting for floodplain construction. tidddl higher standards
can also help prevent future flood losses in Cutler Bay.
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There are five major floodplain regulatory requirements. Additional floadpkgulatory requirements
may be set by state and local laws.

1) All development in the 100-year floodplain must have a permit from the conymumhe NFIP
regulations define "development" as any manmade change to improved or unimproved real estat
including but not limited to buildings or other structures, mining, dredgingndillgrading, paving,
excavation or drilling operations or storage of equipment or materials.

2) Development along a river or other channel cannot obstruct flows so as to cause an increase in flooding
on other properties. An analysis must be conducted to demonstrate that the cumuksttvef éffe
proposed development, when combined with all other existing and anticipated development, will not
increase the water surface elevation of the base flood more than one foot @birgnwithin the
community.

3) New buildings may be built in the floodplain, but they must be protected froragéafrom the base
flood. In riverine floodplains, the lowest floor of residential buildings rbestlevated to be at or above
the base flood elevation (BFE). Nonresidential buildings must be either elevated or floodproofed.

4) Under the NFIP, a "substantially improved" building is treated as abugéding. The NFIP
regulations define "substantial improvement” as any reconstruction, rehabilitatiotipraddi other
improvement of a structure, the cost of which equals or exceeds 50% of thet vadule of the structure
before the start of construction of the improvement. This requirement also dpphieidings that are
substantially damaged.

5) Communities are encouraged to adopt local ordinances that are more comprehgirsiviel@imore
protection than the federal criteria. The NFIP's Community Rating Systefidlggansurance premium
credits to recognize the additional flood protection benefit of higher regulatory standards.

Local Implementation
The Town of Cutler Bay has many higher standards in place including 1 foot of Freeboard and may
consider other options for additional higher standards for its 2015 Cycle Visit.

Manufactured Homes

Manufactured or mobile homes are usually not regulated by local building codes. Thyycalty built

in a factory in another state and are shipped to a site. They do have to meet comstiarndiards set by
the U.S. Department of Housing and Urban Development. All mobile homes constructd® #htenust
comply with HUD's National Manufactured Home Construction and Safety Standatkse standards
apply uniformly across the country and it is illegal for a local ohigjovernment to require additional
construction requirements. Local jurisdictions may regulate the location of thedersis and their on-
site installation.

The NFIP allows communities to exempt mobile homes in existing mobile home parks frorofdbme
flood protection requirements. Cutler Bay )ORR G S O D L Dr@ikaQch dadurresQhd following
for manufactured homes:

a. All manufactured homes that are placed, or substantially improved with Zones Al-3@ndH
AE, on sites (i) outside of an existing manufactured home park or subdivisiom &inew
manufactured home park or subdivision, (iii) in an expansion to an existing namedbhome
park of subdivision, or (iv) in an existing manufactured home park or subdivision on which a
PDQXIDFWXUHG KRPH KDV LQFXUUHG 3VXEVWDQWLDO GDPDJH’
elevated on a permanent foundation to no lower than one foot above the base flood elevation,
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beginning March 1, 2009, and be securely anchored to an adequately anchored foundation system
to resist flotation, collapse, and lateral movement.
b. All manufactured homes to be placed or substantially improved in an existingfactured
home park or subdivision within Zones A-1, AH, and AE, that are not subject to theipnsvof
paragraph (a) above, must be elevation so that either:
i. The lowest floor of the manufactured home is elevated to no lower than one foot
above the base flood elevation, or
ii. The manufactured home chassis is supported by reinforced piers or other
foundation elements of at least an equivalent strength that are no less than 48
inches in height above the grade and securely anchored to an adequate foundation
system to resist flotation, collapse and lateral movement.
c. Placement of manufactured homes is prohibited within the regulatory floodway, éxcapt
existing manufactured home park or subdivision.

There are additional requirements for recreational vehicles.

Residential Construction (Reduce Future Flood Losses - Regulatory)

7TKH 7RZQYV )ORRGSODLQ ODQDJHPHQW 2UGLQDQFH UHTXLUHV W
substantial improvement shall have the lowest floor, including the basementediéy no lower than

one foot above the base flood elevation. Should solid foundation perimeter walls be usedtéoaelev
structure, openings sufficient to facilitate automatic equalization of flodtbbtatic forces on both sides

of the exterior walls shall be provided.

Non-Residential Construction (Reduce Future Flood Losses- Regulatory)

For nonnUHVLGHQWLDO QHZ FRQVWUXFWLRQ RU VXEVWDRMWANDWKIHPSU
lowest floor, including the basement, be elevated to no lower than one foot above the dise flo
elevation. All buildings located in A-Zones may be flood-proofed, in lieu of being elevated, prowted th

all areas of the building components below the base flood elevation plus one foatterdight wih

walls substantially impermeable to the passage of water, and use structural comp@avirg the

capability of resisting hydrostatic and hydrodynamic loads and the effects of buoyancy.

Reduce Future Flood Losses
In addition to residential construction, non-residential construction and stidlsimprovements, all
standards shall be:

x Designed or modified and adequately anchored to prevent flotation, collapse, ontateradent
of the structure resulting from hydrodynamic and hydrostatic loads, ingutie effects of
buoyancy

x Constructed in ways that minimize flood damage

Constructed with materials resistant to flood damage

x Constructed with electrical, heating, ventilation, plumbing, and air conditioning eguipnd
other service facilities, designated or located so as to prevent water from entering or accumulating
within components during flooding

x

CRS Credit

Cutler Bay currently receivesredit for Activity 430 +Higher Regulatory Standards. The Town
receives credit for enforcing regulations that require freeboard for nevsubsdantial improvement
construction, cumulative substantial improvement, lower substantial improvement, ritier
regulatory standards, and state mandated regulatory standards. Credit is also prowad8CEEBS
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classification of 4/4 and for staff education and certification as a floodpiaimager. The Town of
Cutler Bay has several CFMs on staff and is trying to add more.

Stormwater Management

Stormwater runoff is increased when natural ground cover is replaced by urbalopdeant.
Development in the watershed that drains to a river can aggravate downstreangflowdrload the
community's drainage system, cause erosion, and impair water quality.

There are three ways to prevent flooding problems caused by stormwater runoff:

1) Regulating development in the floodplain to ensure that it will be gieatdrom flooding and that it
won't divert floodwaters onto other properties, and

2) Regulating all development to ensure that the post-development peak runotftvaidl greater than it
was under pre-development conditions.

3) Set construction standards so buildings are protected from shallow water.

Local Implementation

7KH 7R 3tQrfwater Master Plan created in March 2008 identifies opportunities to prateciesu
water quality and reduce flooding within the Town limits. The Stormwater M&@r includes the
following components:

X A review of existing stormwater and drainage data, reports and plans availabld tSFMD,

Miami-Dade County and Town sources

A field inventory of existing drainage structures

A drainage atlas including the type, size and general location of drainage infrastructure elements

Basin and sub-basin delineations based on available survey data and other sources

Hydrologic and hydraulic modeling analysis of the existing systems and theirtgapatandle

the 5-year/24-hour, 10-year/24-hour, 25-year/72-hour, 50-year/72-hour, and 10@-ear

storm events

x ldentification and analysis of alternatives for improvements needed to tdladédiciencies
identified in the hydrologic and hydraulic modeling phase

x Development of an optional Capital Improvement Plan (CIP) to implement thefietent
improvements

X X X X

The performance goals representing the minimum standards for sub-basin performanaalavesas f

x During the five-year return design storm event, flooding in local and amllesadways travel
lanes should not exceed the edge of the roadway pavement. This goal is condlst@RWNID
and Miami-Dade County requirements.

X During the 10-year return design storm event, flooding in roadway travel laned Sieolélow
the crown of the roadway. This goal is consistent with Miami-Dade County requirements.

x During the 100-year return design storm event, flooding should be belowiltti@dp finish floor
elevations. This goal is consistent with Miami-Dade County requirements.

x Drainage sub-basins which discharge directly into canals should have watgr praatreatment
for the first one inch of runoff.This standard is consistent with federal, state and county water
guality treatment requirements.

x Drainage sub-basins which discharge directly into lakes or drainage wells should dtave w
quality pre-treatment for the first one-half inch of runoff. This standard is consistent wital fede
state and county water quality treatment requirements.

Town of Cutler Bay, Florida

Floodplain Mitigation Plan C( 9
May 2015 ame



Reducing Future Flood Losses

Stormwater management and the requirement that post development runoff cannot exceed pre-
development conditions is a great way to prevent future flood losses. Because MianGdbate has

similar stormwater requirements, Cutler Bay benefits by having no one up swatwiling runoff from
development in a different manner. Retention and detention requirements help to reghecédod

losses.

CRS Credit

Cutler Bay currently receives credit for Activity 458 Stormwater Management. The community
enforces regulations for stormwater management, freeboard in non-SFHA zonasdsmibsion control
and water quality.

Conclusions (Adoption or revisions of such plans and ordinances)
X State administration of mobile or manufactured homes does not guarantee thatlitHey wi
adequately tied down or protected from flooding or other hazards
X ORVW ]JRQLQJ RUGLQD QdedplainaR&xhetiaGyhé/df diQiziwv H
x It is not feasible for a local community to exceed state building code requirements

Recommendations
X The Town of Cutler Bay should continue to implement activities in th€ Rgram under the
guidance of the 201386 &RRUGLQDWRUTY 0DQXDO
X Cutler Bay should consider adding one additional foot of Freeboard
X Cutler Bay should not consider changing its Growth Management Plan as the largest open spa
WUDFW RI ODQG ZLWKLQ WKH 7RZQ LV Dit® dddeEiopmenti QW LILH
allowed.

B.4.2 Property Protection Measures

Property protection measures are used to modify buildings or property subjgatmage. Property
protection measures fall under three approaches:

X Modify the site to keep the hazard from reaching the building,
x Modify the building (retrofit) so it can withstand the impacts of the hazard, and
X Insure the property to provide financial relief after the damage occurs.

Property protection measures are normally implemented by the property owner, althougty icases
technical and financial assistance can be provided by a government agency.

Keeping the Hazard Away

Generally, natural hazards do not damage vacant areas. As noted earlier, the majafihgracts is to

people and improved property. In some cases, properties can be modified so the hazard does not reach the
damage-prone improvements. For example, a berm can be built to prevent floodrmeatersaiching a

house.

Flooding
There are five common methods to keep a flood from reaching and damaging a building:

x Erect a barrier between the building and the source of the flooding.
X Move the building out of the floodprone area.
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x Elevate the building above the flood level.
x Demolish the building.
X Replace the building with a new one that is elevated above the flood level.

Barriers

A flood protection barrier can be built of dirt or soil (a "berm") onaete or steel (a "floodwall").
Careful design is needed so as not to create flooding or drainage problems on neighboritiggoroper
Depending on how porous the ground is, if floodwaters will stay up for more than an hwuar, ding
design needs to account for leaks, seepage of water underneath, and rainwatér fitlainside the
perimeter. This is usually done with a sump or drain to collect the ingnmahdwater and surface water
and a pump and pipe to pump the internal drainage over the barrier.

Barriers can only be built so high. They can be overtopped by a flood higher thareéxBectiers
made of earth are susceptible to erosion from rain and floodwaters if not prelpeed, covered with
grass, and properly maintained. A berm can also settle over time, lowering itsigmotecel. A

floodwall can crack, weaken, and lose its watertight seal. Therefore, barriersanegd design and
maintenance (and insurance on the building, in case of failure).

Relocation

Moving a building to higher ground is the surest and safest way to protect ifldaoing. While almost
any building can be moved, the cost increases for heavier structures, sucle agtthesterior brick and
stone walls, and for large or irregularly shaped buildings. However, experientdiddiovers can
handle any job. In areas subject to flash flooding, deep waters, or other high hazeatipreis often
the only safe approach. Relocation is also preferred for large lots thatermuildable areas outside the
floodplain or where the owner has a new flood-free lot (or portion of the existing lot)deaila

Building Elevation

Raising a building above the flood level can be almost as effective as mowangdf the floodplain.
Water flows under the building, causing little or no damage to the strumtute contents. Raising
building above the flood level is cheaper than moving it and can be less distopiveeighborhood.
Elevation has proven to be an acceptable and reasonable means of complying with floodpidioneg
that require new, substantially improved, and substantially damaged buildings wvakealabove the
base flood elevation.

Demolition

Some buildings, especially heavily damaged or repetitively flooded ones, are not lveogkpense to
protect them from future damages. It is cheaper to demolish them and either tieptacgith new,
flood protected structures, or relocate the occupants to a safer site. emislialso appropriate for
buildings that are difficult to move - such as larger, slab foundation or nyastoctures - and for
dilapidated structures that are not worth protecting. Generally, demolitijgcis are undertaken by a
government agency, so the cost is not borne by the property owner, and the laneiiteddovpublic
open space use, like a park.

Pilot Reconstruction

If a building is not in good shape, elevating it may not be worthwhile may even be dangerous. An
alternative is to demolish the structure and build a new one on the site that meeisedss etl flood
protection codes. FEMA funding programs refer to this approach as "pilot rembiest’ It is still a
pilot program, and not a regularly funded option. Certain rules must be fdltmagualify for federal
funds for pilot reconstruction:
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x Pilot reconstruction is only possible after it has been shown that acquisit@evation are not
feasible, based on the program's criteria.

x Funds are only available to people who owned the property at the time of thefaewehich
funding is authorized.

It must be demonstrated that the benefits exceed the costs.

The new building must be elevated to the advisory base flood elevation.

The new building must not exceed more than 10% of the old building's square footage.

The new building must meet all flood and wind protection codes.

There must be a deed restriction that states the owner will buy and keep a flood insurance policy.
The maximum federal grant is 75% of the cost, up to $150,000. FEMA is developing a detailed
list of eligible costs to ensure that disaster funds are not used to upgrade homes.

X X X X X X

X

Local Implementation

The Town of Cutler Bay does not currently receive credit for Activity 32@quisition and Relocation
or Activity 530 +Flood Protection.

CRS Credit

The CRS provides the most credit points for acquisition and relocation Aotigity 520, because this
measure permanently removes insurable buildings from the floodplain. The CRS credits [aeuali
elevating existing buildings under Activity 530. Elevating a building above the fioeel will also
reduce the flood insurance premiums on that individual building. Because bami¢éessasecure than
elevation, not as many points are provided. Higher scores are possible, but they are thasadroher
of buildings removed compared to the number remaining in the floodplain.

Retrofitting

An alternative to keeping the hazard away from a building is to modify oritétrefsite or building to
minimize or prevent damage. There are a variety of techniques to do this, as described below.

Dry Floodproofing

Dry floodproofing means making all areas below the flood protection levertigiat. Walls are coated

with waterproofing compounds or plastic sheeting. Openings, such as doors, windows andreent
closed, either permanently, with removable shields, or with sandbags. dddprfbofing of new and
existing nonresidential buildings in the regulatory floodplain is permitted wstder, FEMA and local
regulations. Dry floodproofing of existing residential buildings in the fltaidps also permitted as long

as the building is not substantially damaged or being substantially improved. Owners of buildings locate
outside the regulatory floodplain can always use dry floodproofing technigues.

Dry floodproofing is only effective for shallow flooding, such as repetitive drainad#egms. It does not
protect from the deep flooding along lakes and larger rivers caused by hurricanes or other storms.

Wet Floodproofing

The alternative to dry floodproofing is wet floodproofing: water isineand everything that could be
damaged by a flood is removed or elevated above the flood level. Structural competemthe flood
level are replaced with materials that are not subject to water damage. Fplegxamcrete block walls
are used instead of wooden studs and gypsum wallboard. The furnace, wateartkkendry facilities
are permanently relocated to a higher floor. Where the flooding is not deep, theéaecapptan be
raised on blocks or platforms.
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Local Implementation
The Town of Cutler Bay does not currently receive credit for Activity $Bbod Protection.

CRS Credit

The credit for Activity 530 is based on the combination of flood protection wpebsiused and the level
of flood protection provided. Points are calculated for each protémigding. Bonus points are
provided for the protection of repetitive loss buildings and critical facilities.

Insurance

Technically, insurance does not mitigate damage caused by a natural hazard. Howevehgipdbes
owner repair, rebuild, and hopefully afford to incorporate some of the other fgrppatection measures
in the process. Insurance offers the advantage of protecting the property, astihengadisy is in force,

without requiring human intervention for the measure to work.

Private Property

Although most homeowner's insurance policies do not cover a property for flood damage, an owner can
insure a building for damage by surface flooding through the NFIP. Flood insurance coverage is provided
for buildings and their contents damaged by a "general condition of surface floodihg area. Most

people purchase flood insurance because it is required by the bank when they get a motigage
improvement loan. Usually these policies just cover the building's struatutenot the contents.
Contents coverage can be purchased separately. Renters can buy contents coveragbgeem@nef

does not buy structural coverage on the building. Most people don't realifgetigais a 30-day waiting

period to purchase a flood insurance policy and there are limits on coverage.

Public Property

Governments can purchase commercial insurance policies. Larger local governments feifteareel
and absorb the cost of damage to one facility, but if many properties are expatadaige, self-
insurance can drain the government's budget. Communities cannot expect federaladisiasaeice to
make up the difference after a flood.

Under Section 406(d) of the Stafford Act:
, ] DQ HOLJLEOH LQVXUDEOH IDFLOLW\ GDPDRIRIGSB\DILARIR &G LOQ |
the facility is not covered (or is underinsured) by flood insurance on the datelofflooding,
FEMA is required to reduce Federal disaster assistance by the maximum ahomsurance
proceeds that would have been received had the buildings and contents been fully covered under
a National Flood Insurance Program (NFIP) standard flood insurance policy. [Genémlly, t
maximum amount of proceeds for a non-residential property is $500,000.]

[Communities] Need to:

x ldentify all insurable facilities, and the type and amount of coverage (includingtitéesiand
policy limits) for each. The anticipated insurance proceeds will be tetdiom the total
eligible damages to the facilities.

x ldentify all facilities that have previously received Federal disastestaisse for which insurance
was required. Determine if insurance has been maintained. A failuraintaim the required
insurance for the hazard that caused the disaster will render ineligibRulidic Assistance
IXQGLQJ«

X [Communities] must obtain and maintain insurance to cover [their] facilitjuitdings,
equipment, contents and vehicles - for the hazard that caused the damage in ordéveto rece
Public Assistance funding. Such coverage must, at a minimum, be in the amoungligfibie
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project costs. FEMA will not provide assistance for that facility iturki disasters if the
requirement to purchase insurance is not met. - FEMA Response and Recovery Directorate Policy
No. 9580.3, August 23, 2000

X In other words, the law expects public agencies to be fully insured as a conditieceiving
federal disaster assistance.

Local Implementation
Flood insurance information for the Town is provided in Section 3.2.4. A Program for Public Information
is currently under development.

CRS Credit

There is no credit for purchasing flood insurance, but the CRS does providefarddcal public
information programs that explain flood insurance to property owners. The CRS alsesré¢dec
premiums for those people who do buy NFIP coverddes Town of Cutler Bay currently receives credit
for Activity 330 +Outreach Projects.

Conclusions

x There are several ways to protect properties from flood damage. The advantages and
disadvantages of each should be carefully examined for that particular situation

X Property owners can implement some property protection measures at little casgllgsioe
sites in areas of low level flooding

X Approximately 25% of properties in Cutler Bay have a flood insurance policy

X The local government can promote and support property protection through outreach and
financial incentives

X Property protection measures can protect the most flood-prone buildings in the Tdwassuc
those which are repetitively flooded

Recommendations
x Encourage homeowners to take responsibility for protecting their own properties by myovidi
retrofitting advice and assistance
x Encourage the promotion of flood insurance to increase the policy base in Cutler Bay
x Target Repetitive loss properties by leveraging, local, state, and federal funding oppsrtuniti

B.4.3 Natural Resource Protection

Resource protection activities are generally aimed at preserving (or in somesstiseng) natural areas.
These activities enable the naturally beneficial functions of fields, floodplainandst and other natural
lands to operate more effectively. Natural and beneficial functions of waterdtoediplains and
wetlands include:

Reduction in runoff from rainwater and snow melt in pervious areas
Infiltration that absorbs overland flood flow

Removal and filtering of excess nutrients, pollutants and sediments
Storage of floodwaters

Absorption of flood energy and reduction in flood scour

Water quality improvement

Groundwater recharge

Habitat for flora and fauna

Recreational and aesthetic opportunities

X X X X X X X X X
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As development occurs, many of the above benefits can be achieved through regulatorgrsteps f
protecting natural areas or natural functions. This section covers the resmism#ion programs and
standards that can help mitigate the impact of natural hazards, while they emip@voverall
environment. Seven areas are reviewed:

Wetland protection

Erosion and sedimentation control
River restoration

Best management practices
Dumping regulations

Urban forestry

Farmland protection

X X X X X X X

Wetland Protection

Wetlands are often found in floodplains and topographically degmtesgas of a watershed. Many
wetlands receive and store floodwaters, thus slowing and reducing downstream flows. Thegvalas
a natural filter, which helps to improve water quality, and they provide hébitatany species of fish,
wildlife and plants.

Local Implementation

$FFRUGLQJ WR WKH 7RZQYV &RPSUHKH Q@ LTewh ¢dntRiZsWsignificBn D JH P H (
coastal wetlands adjacent to Biscayne National Park. These wetlands are an incponfzotient of

6RXWK )ORULGDTV HFRV\VWHP DQG ZLOO EH FARMNXiMale¥yH @3 QG ZK*+
acres of these wetlands are in public ownership, and all are designated for Conservation purposes.

The Comprehensive Everglades Restoration Plan (CERP) is a plan to restore and titedererglades,

enhance water supplies, and maintain flood protection. The U.S. Army Corps of Engasepsestnered

with the South Florida Water Management District and numerous other local,tsbatieand federal
SDUWQHUV WR UHDFK D FRPPRQ JRDO giadity bf GhemgiurBl aénd lhvhhaR Q~ IR U
systems in South Florida. The Biscayne Bay Coastal Wetlands phase of CERPeid &oag the
undeveloped lands that make up the south and eastern areas of the Town of Cutl@h®&ayoject

benefits will include restoring Biscayne Bay which includes Biscayne National Park.

Objective C- LQ WKH 7RZQYV &RPSUHKHQVLYH *URZWwitkatOdeqifledHP HQW
wetlands under county, regional, state or federal jurisdiction are proteacteduhlawful, intrusive
actions that could result in environmental damage or degradation.

CRS Credit

There is credit for preserving open space in its natural condition oreggtoa state approximating its
natural condition. The credit is based on the percentage of the floodplain that can bentdeduss
wetlands protected from development by ownership or local regulatidiie Town of Cutler Bay
currently receives credit for Activity 4280pen Space Preservation.

Erosion and Sedimentation Control

Farmlands and construction sites typically contain large areas of bare expos&ligaite water runoff
can erode soil from these sites, sending sediment into downstream wateBsasgi®n also occurs along
stream banks and shorelines as the volume and velocity of flow or wave action idestablilvash away
the soil.
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Sediment suspended in the water tends to settle out where flowing water slows dowrtanTtiisg

storm drains, drain tiles, culverts and ditches and reduce the water tramgpstorage capacity of river

and stream channels, lakes and wetlands. When channels are constricted and flooding cannot deposit
sediment in the bottomlands, even more sediment is left in the channels. Thesregthkri clogged

streams or increased dredging costs.

Not only are the drainage channels less able to perform their job, but the seditthentviater reduces
light, oxygen and water quality, and often carries chemicals, heavy metals and otitan{®ll Sediment
has been identified by the US EPA as the nation's number one nonpoint source pollutant for aquatic life.

There are two principal strategies to address these problems: paéirémision and control sedimentation.
Techniques to minimize erosion include phased construction, minimal land clearing, and rejatlizi
ground as soon as possible with vegetation and other soil stabilizing practices.

If erosion occurs, other measures are used to capture sediment before itHeasis. t Silt fences,
sediment traps and vegetated filter strips are commonly used to control sedimgpmoit. Runoff from

the site can be slowed down by terraces, contour strip farming, no-tilpbfactices, hay or straw bales,
constructed wetlands, and impoundments (e.g., sediment basins and farm ponds). Slowing surface wate
runoff on the way to a drainage channel increases infiltration into the soredodes the volume of

topsoil eroded from the site.

Erosion and sedimentation control regulations mandate that these types of practicespoeaiied into
construction plans. The most common approach is to require applicants fosgersubmit an erosion
and sediment control plan for the construction project. This allows thizapplo determine the best
practices for the site.

Local Implementation
&XWOHU %D\fV RUGLQDQFHYV GR LQFOXGH VWDOQUEDEr®@sy tieed HUR VLI
currently receive credit for Activity 45@Stormwater Management.

CRS Credit

Credit is available for the Erosion and Sediment Control (ESC) element uaiildtyA50 for regulating
activities throughout the watershed to minimize erosion on construction kaesesult could in
sedimentation and water pollution.

Stream Restoration

There is a growing movement that has several names, such as "stream conservatgmyineering,"” or
"riparian corridor restoration." The objective of these approaches ésuim rstreams, stream banks and
adjacent land to a more natural condition, including the natural meandersheAt@n is "ecological
restoration," which restores native indigenous plants and animals to an area.

A key component of these efforts is to use appropriate native plantings along théhbandsist erosion.
This may involve retrofitting the shoreline with willow cuttings, wetland gant rolls of landscape
material covered with a natural fabric that decomposes after the banks are stabilized with plant roots.

In all, restoring the right vegetation to a stream has the following advantages:

x Reduces the amount of sediment and pollutants entering the water
x Enhances aquatic habitat by cooling water temperature
x Provides food and shelter for both aquatic and terrestrial wildlife
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Can reduce flood damage by slowing the velocity of water

Increases the beauty of the land and its property value

Prevents property loss due to erosion

Provides recreational opportunities, such as hunting, fishing and bird watching
Reduces long-term maintenance costs

X X X X X

Local Implementation

The following restoration based objectives and policies can be found W BRZQTYV &RPSUHKHQVL
Growth Management Plan. Each objective has supporting policies upon which Town reguatidre

based:

Coastal Management

X Protect, conserve and enhance coastal wetlands and living marine resources within the coasta
area of the Town of Cutler Bay.

x The Town will support Miami-Dade County to reduce the number of instances guetkty
standards are exceeded for coastal and estuarine waters.

x The Town shall minimize the disturbance of natural shorelines tloaider stabilization ah
protect landward areas from storm impacts.

X Areas that are used for nesting, feeding or congregation by endangered and thsgmeiesd
shall be protected from alteration and human activities that would further infjuesél $pecies.

Conservation

x The Town will conserve and protect the remaining natural systems of Cutlén Begognition
of the inherent values of these areas left in their natural state.

x The Town will set management standards in the Land Development Regulations for
environmentally sensitive natural systems. The standards will cover water resources, wetlands,
and native habitats of flora and fauna.

x The Town will protect and conserve remaining coastal wetlands, living massoairces and
wildlife habitats as evident within the coastal areas of Cutler Bayigh policies outlined in &
Coastal Management Element of the Comprehensive Growth Management Plan.

x The Town will ensure that wildlife and plant species listed as endangéredtened, or of
special concern that inhabit the environments in Cutler Bay are protectezhlagwced where
possible.

x The Town will require the preservation of native trees during development or redevelopment
wherever possible and if any native trees must be removed, the same type of eedigbadil be
planted to replace the removed tree. More than one replacement tree shall be planteg for ever
single tree that is removed.

CRS Credit

The Town of Cutler Bay currently receives credit for Activity 420pen Space Preservation. The CRS
provides credit for preserving open space in its natural condition or resboaestate approximating its
natural condition. There are also credits for channel setbacks, buffers and protecting shorelines.

Best Management Practices

Point source pollutants come from pipes such as the outfall of a municipal wasteeatment plant.
They are regulated by the US EPA. Nonpoint source pollutants come from non-spediitm$oaad
harder to regulate. Examples of nonpoint source pollutants are lawn fertilesticides, other
chemicals, animal wastes, oils from street surfaces and industrial areasdiamehsé&om agriculture,
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construction, mining and forestry. These pollutants are washed off the greurfdtse by stormwater
and flushed into receiving storm sewers, ditches and streams.

The term "best management practices" (BMPs) refers to design, coostraicti maintenance practices
and criteria that minimize the impact of stormwater runoff rates and volume&np erosion, protect
natural resources and capture nonpoint source pollutants (including sediment). afh@yeeent
increases in downstream flooding by attenuating runoff and enhancing infiltcditsiarmwater. They
also minimize water quality degradation, preserve beneficial naturaldsainsite, maintain natural base
flows, minimize habitat loss, and provide multiple usages of drainage and storage facilities.

Local Implementation

,Q DFFRUGDQFH ZLWK &XWOHU %D\YfV DGRSWH® d&i@edasthfyHORSPH
activities, prohibitions, practices, procedures, programs, or other measures desgeedribor reduce

the discharge of pollutants directly or indirectly into waters ofuhed States. This shall include but

are not limited to those measures specified in the stormwater best managemgoé handbooks for

municipal, industrial/commercial, and construction activity and those measures iddogiftee Town.
Furthermore, the water quality standard shall be met when the annual average for gwchstéd

National Pollutant Discharge Elimination System pollutants does not exceedctaryét within a canal

basin as specified in the Land Development Regulations.

CRS Credit

The Town of Cutler Bay currently receives credit for Activity 4%®Btormwater Management. To
UHFHLYH :4 FUHGLW WKH FRPPXQLW\TV VWRUPYXYBWHLIU\PPPQD RHPRR
measures or refer to BMPs as published in an official government reference.

Dumping Regulations

BMPs usually address pollutants that are liquids or are suspended in water that areni@ashiedke or
stream. Dumping regulations address solid matter, such as shopping carts, appliances apk landsc
waste that can be accidentally or intentionally thrown into channels or wetl&wth materials may not
pollute the water, but they can obstruct even low flows and reduce the channels' and wetliiedstcabi
convey or clean stormwater.

Many cities have nuisance ordinances that prohibit dumping garbage or otfeetitolable waste" on
public or private property. Waterway dumping regulations need to also apply tebjemionable”
materials, such as grass clippings or tree branches, which can kill growedor cause obstructions in
channels. Regular inspections to catch violations should be scheduled.

Many people do not realize the consequences of their actions. They may, for exdmplbefiditch in

their front yard without realizing that is needed to drain street rundffey may not understand how
regarding their yard, filling a wetland, or discarding leaves or branchaswiatercourse can cause a
problem to themselves and others. Therefore, a dumping enforcement program should inclade publi
information materials that explain the reasons for the rules as well as the penalties

Local Implementation

& X W O H Wordihdnt§svmakes it unlawful for anyone to deposit waste, grass, weeds, baikbro
refuse in any street, ditch or watercourse, or on others' property, or on publicyprdpiralso illegal to
dispose of certain wastes in public sewers.
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CRS Credit

The Town of Cutler Bay currently receives credit for Activity 54@rainage System Maintenance.
Credit is provided under the Stream Dumping Regulations (SDR) element if threuodiyn has and
publicizes regulations prohibiting dumping in streams and ditches.

Farmland Protection

Farmland protection is an important piece of comprehensive planning and zoning througltunitettie
States. The purpose of farmland protection is to provide mechanisms for prime, unigquporbarit
agricultural land to remain as such, and to be protected from conversion to nonagricultural uses.

Frequently, farm owners sell their land to residential or commercial developerheamqmoperty is
converted to non-agricultural land uses. With development comes more buildings, roads and other
infrastructure. Urban sprawl occurs, which can lead to additional waien runoff and emergency
management difficulties.

Farms on the edge of cities are often appraised based on the price they ceald fx to urban
developers. This may drive farmers to sell to developers because their mangimapgrations cannot
afford to be taxed as urban land. The Farmland Protection Program in the Skaites Department of
Agriculture's 2002 Farm Bill (Part 519) allows for funds to go to stategltrédmd local governments as
well as nonprofit organizations to help purchase easements on agriculturab lpnatect against the
development of the land. Eligible land includes cropland, rangeland, grassland, pastorefarest
land that is part of an agricultural operation. Certain lands withiortuat or archaeological resources
are also included.

The hazard mitigation benefits of farmland protection are similar to those of open spanapoese

Farmland is preserved for future generation,

Farmland in the floodplain keeps damageable structures out of harm's way

Farmland keeps more stormwater on site and lets less stormwater runoff downstream
Rural economic stability and development is sustained

Ecosystems are maintain, restored or enhanced

The rural character and scenic beauty of the area is maintained

X X X X X X

Local Implementation

According to the7RZQfV &RPSUHKHQVLYH *U Rh&kkKar® D4QD4 Hdreld @196) 20 D Q
vacant, undeveloped land in the Town. Of these lands, 907.2 acres (14%) are protetthdufe
development but privately owned; 118.3 (2%) are protected from future develofaypeptiblic
ownership; and 375.9 acres (6%) are vacant and subject to development. In additione BB@&fe aares

of agricultural lands in the Town. County policy is that no new agricultural usedenpermitted within

the Urban Development Boundary (UDB), and existing agricultural uses in th® ay® generally
transitioning to urban uses.

CRS Credit

The Town of Cutler Bay currently receives credit for Activity 420pen Space Preservation. The CRS
provides credit for preserving open space in its natural condition or resboaestdte approximating its
natural condition.
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Conclusions
X A hazard mitigation program can use resource protection programs to supporingatatiral
features that can mitigate the impacts of flooding
x Cutler Bay ordinances prohibit illicit discharges into public drainagesaneaonto public or
private property
x Preserving open space and natural areas will serve to benefit the naturateremeas and
protect natural occurring processes and help to protect certain species of plants and animals

Recommendations
x The Town should work more closely with Biscayne National Park and Miami-DadetyCto
ensure the Cutler Wetlands are protected from any future development
x Cutler Bay should identify additional parcels that will not be well suitecdd&velopment and
encourage a public/private partnership to maintain them as open space.
x The Town should target outreach to its residents on the benefits of natural resourtemprotec
X Revise local ordinance to require that landscapers be registered with the Town

B.4.4 Emergency Services Measures

Emergency services measures protect people during and after a disasbexd edngrgency management
program addresses all hazards, and it involves all local government departrAerttse state level,
emergency services programs are coordinated by the Florida Department of Eméfdgeaggment
(FDEM). Locally, & X W O H lemargenfiyw/ services are coordinated by the Police and Public Works
Department through Miami-Dade Courftfgmergency Management Program.

This section reviews emergency services measures following a chronological foregpanding to an
emergency. It starts with identifying an impending problem (threat recogn@i@hontinues through
post-disaster activities.

Threat Recognition

The first step in responding to a flood is to know when weather conditiersuah that an event could
occur. With a proper and timely threat recognition system, adequate warnings can be disseminated.

The National Weather Service (NWS) is the prime agency for detecting metecabkbgeats. Severe
weather warnings are transmitted through NOAA's Weather Radio System. ehomaency managers
can then provide more site-specific and timely recognition after the Weathéce issues a watch or a
warning. A flood threat recognition system predicts the time and height of adiestd This can be
done by measuring rainfall, soil moisture, and stream flows upstream of theundggnand calculating
the subsequent flood levels.

On smaller rivers and streams, locally established rainfall and river ganegesealed to establish a flood
threat recognition system. The NWS may issue a "flash flood watch." This is iesnditate current
or developing hydrologic conditions that are favorable for flash flooding in and toldke watch area,
but the occurrence is neither certain nor imminent. These events are so localizedrapid Huat a
"flash flood warning" may not be issued, especially if no remote threat réoogeiquipment §
available. In the absence of a gauging system on small streams, the besedtogation system is to
have local personnel monitor rainfall and stream conditions. While specific flests @nd times will
not be predicted, this approach will provide advance notice of potential local or flasimdloodi

Local Implementation
7KH 7RZQ PRQLWRUV IORRG ZDUQLQJV LVVXHG E\ WKW &RXQW
Comprehensive Emergency Management Plan. The Miami-Dade Emergency Operations Cernjter (EOC
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operates at one of three levels of readiness in order to carry oussismi These levels are patterned to
closely match the Florida Division of Emergency Management EOC activation levetsintain
consistent definitions.

CRS Credit

The Town of Cutler Bay currently receives credit for Activity 62Blood Warning Program. Credit can
be received for using National Hurricane Center warnings and river floodstatjetions for the NWS's
gages. The actual score is based on how much of the community's floodplain is affettedeby
systems.

Warning

The next step in emergency response following threat recognition is to thetipblic and staff of other
agencies and critical facilities. More people can implement protection measuagsiifgs are early and
include specific detalil.

The NWS issues notices to the public using two levels of notification:

X Watch: conditions are right for flooding, thunderstorms, tornadoes or winter storms.
X Warning: a flood, tornado, etc., has started or been observed.

A more specific warning may be disseminated by the community in a varietyystf The following are
the more common methods:

Commercial or public radio or TV stations
The Weather Channel

Cable TV emergency news inserts
Telephone trees/mass telephone notification
NOAA Weather Radio

Tone activated receivers in key facilities
Outdoor warning sirens

Sirens on public safety vehicles
Door-o-door contact

Mobile public address systems

Email notifications

X X X X X X X X X X X

Multiple or redundant systems are most effective - if people do not hear one weraingay still get
the message from another part of the system. Each has advantages and disadvantages:

X Radio and television provide a lot of information, but people have to know twtam them on.
They are most appropriate for hazards that that develop over more than a day, suopieal a tr
storm, hurricane, or winter storm.

X NOAA Weather Radio can provide short messages of any impending weather bazard
emergency and advise people to turn on their televisions for more information, but yohever
has a Weather Radio.

X Outdoor warning sirens can reach many people quickly as long as they are outdoors. Ttey do n
reach people in tightly-insulated buildings or those around loud noise, such as atya diactog
a thunderstorm, or in air conditioned homes. They do not explain what hazard is coming, but
people should know to turn on a radio or television when they hear the siren.
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x Automated telephone notification services are also fast, but can be expensive andvddknot
when phone lines are down. Nor do they work for unlisted numbers, call screening services,
cellular service, unless people sign up for notifications.

Just as important as issuing a warning is telling people what to do in casespfergency. A warning
program should include a public information component.

StormReady

The National Weather Service established the StormReady program to lalgdeernments improve
the timeliness and effectiveness of hazardous weather related warnings for the paltie. officially
StormReady, a community must:

Establish a 24-hour warning point and emergency operations center

Have more than one way to receive severe weather warnings and forecasts and to alert the public
Create a system that monitors weather conditions locally

Promote the importance of public readiness through community seminars

Develop a formal hazardous weather plan, which includes training severe weather spotters and
holding emergency exercises

Being designated a StormReady community by the National Weather Service is a gooa measur
community's emergency warning program for weather hazards. It is also credited by the CRS.

X X X X X

Local Implementation

The Town of Cutler Bay is not currently designated as a StormReady community;ehoMe&ami-Dade
County is designated as StormReady. Should a storm threaten South Florida, the atlan@ddinty
Office of Emergency Management will activate. During activation, the cowltygive regularly
advisories to the media and to local municipalities. The Town of (Bdgrthen updates their website
based on the latest advisories. The Town also providés-dgite information on Town services during
that time. The Cutler Bay police department is responsible for emfoegitions required during an
emergency.

CRS Credit

The Town of Cutler Bay currently receives credit for Activity 6H#Flood Warning Program.
Community Rating System credits are based on the number and types of warning media that can reach the
community's flood prone population. Depending on the location, communities can receivéocithdit
telephone calling system and more credits if there are additional measuresgpk®rtel trees. Being
designated as a StormReady community can provide additional credits.

Response

The protection of life and property is the most important task of emergespggnders. Concurrent with
threat recognition and issuing warnings, a community should respond with actions thagwear pr
reduce damage and injuries. Typical actions and responding parties include the following:

Activating the emergency operations center (emergency preparedness)

Closing streets or bridges (police or public works)

Shutting off power to threatened areas (utility company)

Passing out sand and sandbags (public works)

Holding children at school or releasing children from school (school superintendent)
Opening evacuation shelters (the American Red Cross)

X Monitoring water levels (public works)
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x Establishing security and other protection measures (police)

An emergency action plan ensures that all bases are covered and that the respatisse acdi
appropriate for the expected threat. These plans are developed in coordination \sijiertbies or
offices that are given various responsibilities.

A flood stage forecast map shows areas that will be under water at vanodsthges. Different flood
levels are shown as color coded areas, so the emergency manager can quickly sdehehaffected.
Emergency management staff can identify the number of properties flooded, whichvilbdgsunder
water, which critical facilities will be affected, and who to warn. With ithfiesrmation, an advance plan
can be prepared that shows problem sites and determines what resoudsesedltled to respond to the
predicted flood level.

Emergency response plans should be updated annually to keep contact names and telephone numbers
current and to ensure that supplies and equipment that will be needed are stilleavditedy) should be

critigued and revised after disasters and exercises to take advantage of dhe leamed and of
changing conditions. The end result is a coordinated effort implemented by peoptawehexperience

working together so that available resources will be used in the most efficient manner possible.

Local Implementation
The Town of Cutler Bay Police Department and Public Works Department coordaratzgency
management services with Miami-Dade County Office of Emergency Management.

CRS Credit
The Town of Cutler Bay currently receives credit for Activity 6tPlood Warning Program.

Evacuation and Shelter
There are six key components to a successful evacuation:

Adequate warning

Adequate routes

Proper timing to ensure the routes are clear

Traffic control

Knowledgeable travelers

Care for special populations (e.g., the handicapped, prisoners, hospital patients, and
schoolchildren)

X X X X X X

Those who cannot get out of harm's way need shelter. Typically, the Amegda@rBss will staff a
shelter and ensure that there is adequate food, bedding, and wash facilities. Sheltemargniaga
specialized skill. Managers must deal with problems like scared children, famdiesant to bring in
their pets, and the potential for an overcrowded facility.

Local Implementation

The Miami-Dade County Emergency & Evacuation Assistance Program (E&EAP) ggosichcuation
support to those residents who may require specialized transportation, whose mediprexvnt them
from evacuating on their own or who may require evacuation assistance.oAaltiti the program may
also be utilized post disaster to provide other assistance to those whoiskelaé to a disability, frailty
or health issues and who elected to stay at home in the event of a hurricane or other disaster.
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Miami-Dade County Office of Emergency Management partners with Dade County Babbols and
the American Red Cross (ARC) to operate Hurricane Evacuation Centers (HlB€e HECs provide
refuges of last resort for those individuals who need to evacuate and are unable tihaima&en
evacuation/sheltering arrangements, such as with friends, family, or in hotgtiecoft the evacuation
zones.

The Miami-Dade County storm surge planning zones are based on the newest gese@Ebnmodel.

Areas in Miami-Dade along canals and rivers and further inland have been identlieidagat risk for

storm surge based on this new datadsing evacuation maps, each zone or portions will be evacuated
GHSHQGLQJ RQ WKH KXUULFDQHYV WUDFN DQG SHDRMHNWHDGBN YAWRW
Upon identification of a threat, the County will use local media to relaynpat information, such as
evacuations and shelter openings.

CRS Credit

Because it is primarily concerned with protecting insurable buildings, the CRShdbgsovide any
special credit for evacuation or sheltering of people (minimal credivésgn Activity 510 - Floodplain
Management for evacuation policies and procedures). It is assumed that the emeggoese plan
would include all necessary actions in response to a flood.

Post-Disaster Recovery and Mitigation

After a disaster, communities should undertake activities to protect publib bedlsafety and facilitate
recovery. Appropriate measures include:

Patrolling evacuated areas to prevent looting
Providing safe drinking water

Monitoring for diseases

Vaccinating residents for tetanus and other diseases
Clearing streets

Cleaning up debris and garbage

X X X X X X

Following a disaster, there should be an effort to help prepare people and proptmgyrfext disaster.
Such an effort would include:

x Public information activities to advise residents about mitigation measures they caoriaieorp
into their reconstruction work
x Evaluating damaged public facilities to identify mitigation measures that can be included during
repairs
Identifying other mitigation measures that can lessen the impact of the next disaster
Acquiring substantially or repeatedly damaged properties from willing sellers
Planning for long-term mitigation activities
Applying for post-disaster mitigation funds

X X X X

Regulating Reconstruction

Requiring permits for building repairs and conducting inspections are vital iastiwtt ensure that
damaged structures are safe for people to reenter and repair. There is aegpgogshent to do this in
floodplains, regardless of the type of disaster or the cause of damageNFIfheequires that local
officials enforce the substantial damage regulations. These rules require thatcidst to repair a
building in the mapped floodplain equals or exceeds 50% of the building's matket the building
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must be retrofitted to meet the standards of a new building in the floodpraimost cases, this means
that a substantially damaged building must be elevated above the base flood elevation.

Local Implementation

7KH 7RZQYV )ORRGSODLQ ODQDJHPHQW 2UGLQDQFH UHTXLUHV V

substantial improvement shall have the lowest floor, including the basementedléw no lower than
one foot above the base flood elevation.

CRS Credit
The CRS does credit post-disaster mitigation procedures if the policiescediymes are incorporated
into a flood mitigation or multi-hazard plan through Activity 510 - Floodplain Management Planning.

Conclusions
x Miami-Dade County performs most emergency management functions for the Td@utlef
Bay

X Miami-Dade County provides all fire protection for the Town of Cutler Bay
X Cutler Bay participates in the Miami-Dade County Local Mitigation Strategy
X Cutler Bay has a significant number of senior living facilities with many in flood-preaes ar

Recommendations
X &XWOHU %D\fV 3XEOLF :RUNV 'HSDUWPHQW DQG OGR6DPH
emergency managers) emergency managers should work more closely with Miamidbatie C
to identify vulnerable populations for evacuation purposes
X Cutler Bay should work with Miami-Dade County to work on protectiritical facilities and
infrastructure that are potentially exposed to flood damage

B.4.5 Structural Projects
Four general types of flood control projects are reviewed here: levees, resetixg@rsjons, and
dredging. These projects have three advantages not provided by other mitigation measures:

X They can stop most flooding, protecting streets and landscaping in addition to buildings

X Many projects can be built without disrupting citizens' homes and businesses

x They are constructed and maintained by a government agency, a more dependable long-term
management arrangement than depending on many individual private property owners

However, as shown below, structural measures also have shortcomings. The appropriatenegs of usi
flood control depends on individual project area circumstances.

X Advantags

0 They may provide the greatest amount of protection for land area used

0 Because of land limitations, they may be the only practical solution in some
circumstances

0 They can incorporate other benefits into structural project design, such as water supply
and recreational uses

0 Regional detention may be more cost-efficient and effective than requiring numerous
small detention basins

x Disadvantages
o0 They can disturb the land and disrupt the natural water flows, often destroying wildlife
habitat

Town of Cutler Bay, Florida

Floodplain Mitigation Plan C( 9
May 2015 ame

"H S



They require regular maintenance

They are built to a certain flood protection level that can be exceeded by larger floods
They can create a false sense of security

They promote more intensive land use and development in the floodplain

O o0oOo0o

Levees and Floodwalls

Probably the best known flood control measure is a barrier of earth (@vem)crete (floodwall) erected
between the watercourse and the property to be protected. Levees andlffoadwfine water to the
stream channel by raising its banks. They must be well designed to account for tatgeuifmerground
seepage, pumping of internal drainage, and erosion and scour. Key considerations when eteduating
use of a levee include:

Design and permitting costs

Right of way acquisition

Removal of fill to compensate for the floodwater storage that will be displaced by the levee
Internal drainage of surface flows from the area inside the levee

Cost of construction

Cost of maintenance

Mitigation of adverse impacts to wetlands and other habitats

Loss of river access and views

Creating a false sense of security, because while levees may reduce flood damage for smaller
more frequent rain events, they may also overtop or breach in extreme flood events and
subsequently create more flood damage than would have occurred without the levee

X X X X X X X X X

Reservoirs and Detention

Reservoirs reduce flooding by temporarily storing flood waters behind damsstorage or detention

basins. Reservoirs lower flood heights by holding back, or detaining, runoffebgfa@an flow
downstream. Flood waters are detained until the flood has subsided, and then the water in the reservoir or
detention basin is released or pumped out slowly at a rate that the river can accommodate downstream.

Reservoirs can be dry and remain idle until a large rain event occurs. Orahdemndesigned so that a
lake or pond is created. The lake may provide recreational benefits or water sumply could also
help mitigate a drought).

Flood control reservoirs are most commonly built for one of two purposes. Lam®oies are
constructed to protect property from existing flood problems. Smaller resgroitetention basins, are
built to protect property from the stormwater runoff impacts of new development.

Diversion

A diversion is a new channel that sends floodwaters to a different location, thedelzing flooding
along an existing watercourse. Diversions can be surface channels, overflononeirgiels. During
normal flows, the water stays in the old channel. During floods, the floodwatdrowpi to the
diversion channel or tunnel, which carries the excess water to a receiving lake or river.

Dredging
Dredging is often viewed as a form of conveyance improvement. However, it ddslliwing
problems:

X Given the large volume of water that comes downstream during a flood, removing a foot or two
from the bottom of the channel will have little effect on flood heights.
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x Dredging is often cost prohibitive because the dredged material must be disposed of somewhere.

X Unless in-stream or tributary erosion is corrected upstream, the dredged areas usualkyifill ba
within a few years, and the process and the expense have to be repeated.

x If the channel has not been disturbed for many years, dredging will destroy the habitat that has
developed.

To protect the natural values of the stream, federal law requires a U.S. Army Corps of Enginegrs permi
before dredging can proceed. This can be a lengthy process that requires a lot of advance planning and
many safeguards to protect habitats, which adds to the cost of the project.

CRS Credit

Structural flood control projects that provide 100-year flood protection and that resuisiongyo the

Flood Insurance Rate Map are not credited by the CRS in order to avoid duplicating the larger premium
reduction provided by removing properties from the mapped floodplain.

The CRS credits smaller flood control projects that meet the following criteria:

X They must provide protection to at least the 25-year flood

X They must meet certain environmental protection criteria

X They must meet federal, state and local regulations, such as the Corps of Engineers' 404 permit
and State dam safety rules

X They must meet certain maintenance requirements

These criteria ensure that credited projects are well-planned and permiiegd.of the measures
reviewed in this section would be recognized under Activity 530 - Flood Protection.t Goads are
based on the type of project, how many buildings are protected, and the level opiftaedtion
provided.

Local Implementation
The Town of Cutler Bay does not currently receive credit for Activity 530 - Flood Praoiecti

Conclusions
x There are many areas identified that experience flooding due to inadequate dsystages
including the Saga Bay area
x Canal bank erosion can affect adjacent properties and create a situationhetceneal does not
function properly
X Installing new outfalls can improve local street drainage in certain areas of the Town

Recommendations
x ,PSURYH GUDLQDJH WKURXJK WKH LPSOHPHKQWDRVAQREY RIDBHY H
Improvement Program
x Work with Miami-Dade County on repairing canals which have eroded, including a dredging
project to widen the canal at a bridge for better flow
X Work with the Army Corps of Engineers on a new outfall to improve drainage
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B.4.6 Public Information

Outreach Projects

Outreach projects are the first step in the process of orientingrprapvners to the hazards they face
and to the concept of property protection. They are designed to encourage peopledot saeke
information in order to take steps to protect themselves and their properties.

Awareness of the hazard is not enough; people need to be told what they can do about the hagard. Thu
projects should include information on safety, health and property protection measasEsarcR has
shown that a properly run local information program is more effective than natidmattising or
publicity campaigns. Therefore, outreach projects should be locally designed and tailoweet 1ocal
conditions.

Community newsletters/direct mailings: The most effective types of outqgapbcts are mailed or
distributed to everyone in the community. In the case of floods, they can be sent Babdpdain
property owners.

News media: Local newspapers can be strong allies in efforts to inform the public. ddicadtations
and cable TV channels can also help. These media offer interview formats and cable &/ wiléigg
to broadcast videos on the hazards.

Other approaches: Examples of other outreach projects include:

X Presentations at meetings of neighborhood, civic or business groups

x Displays in public buildings or shopping malls

X Signs in parks, along trails and on waterfronts that explain the natural featureagshelriver)
and their relation to the hazards (such as floods)

X Brochures available in municipal buildings and libraries

X Special meetings, workshops and seminars

Local Implementation

A community brochure is mailed to all properties in the community on an annual Basisutreach
brochure is mailed annually to all properties in the SFHA. The community patsades flood
information at the Town Hall and distributes both a County and Town HoeriGaide and prints flood
information in the phone book. Cutler Bay maintains a Town website thatdpsoflood protection
information. The Town also provides direct mail to residents which incladé protection and property
protection measures. Flood materials are also provided in the Miami-Dade County library.

CRS Credit
The Town of Cutler Bay currently receives credit under Activity 38utreach Projects as well as
Activity 350 +Flood Protection Information.

Real Estate Disclosure

Many times after a flood or other natural disaster, people say they wolddtdleen steps to protect
themselves if they had known they had purchased a property exposed to a hazard. Therdedersdbme
and state requirements about such disclosures:

x Federal law: Federally regulated lending institutions must advise applicants forigage or
other loan that is to be secured by an insurable building whether the pieperéyfloodplain as
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shown on the Flood Insurance Rate Map. If so, flood insurance is required for buildings located
within the floodplain if the mortgage or loan is federally insured.

X State law: State laws set standards for real estate sales and licensing of agents and brokers.
Local Implementation

Cutler Bay currently receives credits under Activity 388azard Disclosure for requiring local real
estate agents to disclose flood hazards to prospective buyers.

Libraries and Websites

The two previous activities tell people that they are exposed to a hazard. Trstepeist to provide
information to those who want to know more. The community library and local telzsie obvious
places for residents to seek information on hazards, hazard protection, and protectingesatunces.
Books and pamphlets on hazard mitigation can be given to libraries, and maegetan be obtained
for free from state and federal agencies. Libraries also have their own pubtieatifm campaigns with
displays, lectures and other projects, which can augment the activities of thgdeeaiment. Today,
websites are commonly used as research tools. They provide fast access to a wehblit afid private
sites for information. Through links to other websites, there is almost itddithe amount of up to date
information that can be accessed on the Internet.

In addition to online floodplain maps, websites can link to information for homeowndrsw to retrofit
for floods or a website about floods for children.

Local Implementation
Cutler Bay provides flood materials through the Miami-Dade County library. The alsamprovides
flood protection information on their website.

CRS Credit

The Town of Cutler Bay currently receives credit under Activity 350ood Protection Information.

The Community Rating System provides credits for having a variety of fleledlences in the local
public library and for providing similar material on municipal websites.

Technical Assistance

Hazard Information

Residents and business owners that are aware of the potential hazards can take\st@pprioblems or
reduce their exposure to flooding. Communities can easily provide map informmatioREMA's Flood
Insurance Rate Maps (FIRMs) and Flood Insurance Studllesy may also assist residents in submitting
requests for map amendments and revisions when they are needed to show that a builditeglis loca
outside the mapped floodplain.

Some communities supplement what is shown on the FIRM with information on additioaatid)az
flooding outside mapped areas and zoning. When the map information is provided, constaffnitgn
explain insurance, property protection measures and mitigation options thatadablevo property
owners. They should also remind inquirers that being outside the mapped floodplain isanteguiuat
a property will never flood

Property Protection Assistance

While general information provided by outreach projects or the library is ibiahemost property
owners do not feel ready to retrofit their buildings without more spegifidance. Local building
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department staffs are experts in construction. They can provide free abticecessarily to design a
protection measure, but to steer the owner onto the right track. Building dac puaboks department
staffs can provide the following types of assistance:

Visit properties and offer protection suggestions

Recommend or identify qualified or licensed contractors

Inspect homes for anchoring of roofing and the home to the foundation
Explain when building permits are needed for home improvements.

X X X X

Local Implementation

FEMA floodplain maps are available o& X W O H Wvebsiie) fad the Town responds to requests on
whether a property is located in s Special Flood Hazard Area. Property protectsuraneare also
included onW KH 7 R&QitgV Cutler Bay also responds to drainage complaints and provides technical
advice and assistance to interested property owners and annually publicizes the service.

CRS Credit
Cutler Bay currently receives credit under Activity 36Blood Protection Assistance.

Public Information Program

A public information program (PPI) is a document that receives CRS credis altreview of local
conditions, local public information needs, and a recommended plan of activities. cariaits of the
following parts, which are incorporated into this plan:

The local flood hazard

The property protection measures appropriate for the flood hazard

Flood safety measures appropriate for the local situation

The public information activities currently being implemented within the conmyy including
those being carried out by non-government agencies

Goals for the community's public information program

X The outreach projects that will be done each year to reach the goals

X The process that will be followed to monitor and evaluate the projects

X X X X

x

Local Implementation
A PPI for Cutler Bay is currently under development.

CRS Credit
The CRS provides credit for a PPI under Activity 380utreach Projects.

Conclusions
x Cutler Bay has an aggressive public awareness and outreach program
x The Town targets citizens through its website, news media, public meetings, neighborhood
meetings, special events and when construction projects are occurring throughout the Town

Recommendations
x Cutler Bay is in the process of developing a Program for Public InformationwRFel used the
FMPC in the process of developing this plan
x Work to improve flood insurance coverage in Cutler Bay
x  Work with Insurance and Real Estate Agents to educate them on the flood risk
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B.5

Mitigation Alternative Selection Criteria

The process for evaluating mitigation alternatives is located in section 4.3. Therfgltiteria were
used to select and prioritize proposed mitigation measures:

STPLE/E

X Social Does the measure treat people fairly? (different groups, different generations)

x Technical Will it work? (Does it solve the problem? Is it feasible?)

X Administrative Do you have the capacity to implement and manage project?

x Political: Who are the stakeholders? Did they get to participate? Is there public support? Is
political leadership willing to support?

x Legal: Does the organization have the authority to implement? Is it legal? Are there liability
implications?

x Economic Is it cost-beneficial? Is there funding? Does it contribute to the local economy or
economic development?

X Environmental: Does it comply with environmental regulations?

Sustainable Disaster Recovery

X X X X X X

Quality of life

Social equity

Hazard mitigation

Economic development

Environmental protection/enhancement
Community participation

Smart Growth Principles

X X X X X X

Other

X
X

X
X

Infill versus sprawl

Efficient use of land resources
Full use of urban resources
Mixed uses of land
Transportation options
Detailed, human-scale design

Does measure address area with highest risk?
'RHV PHDVXUH SURWHFW «

0 The largest # of people exposed to risk?
The largest # of buildings?
The largest # of jobs?
The largest tax income?
The largest average annual loss potential?
The area impacted most frequently?

o Ciritical infrastructure
What is timing of available funding?
What is visibility of project?

O O0OO0OO0Oo
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X Community credibility
Prioritization Process
Since there was a five member committee which developed this Floodplain Mitigation Plan, a thorough
discussion of each mitigation category occurred. Then within each specific mitigation ategamiety
of projects were discussed and debated.
Consensus was reached on the specific projects identified in the mitigation action plan. Timtoior
of High, Medium, and Low was reached based on the significance of the project and the overalbimpact t
the goals and objectives of the plan. The FMPC was given this guidance for prioritization:
Priority Classification
High: Project should be completed within the next two years
Medium: Project should be completed within the next four years
Low: Project should be completed in five or more years
If the FMPC felt the project warranted a certain classification, they may have extended tfaarterfef

completion beyond what is describe d above because they believed the project was significantcand w
haveanimpact on reducing flooding in Cutler Bay.
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