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The Florida Public Health Institute (FPHI) would like to extend a special thank you to the Regional
Climate Action PlafRCAP) health impact assessment (HIA) steering committee members for their
commitment to monthly meetings, reviewing HIA materials in a timely manner, and valuable expert
input and guidance into this HIA process. An additional thank you is due to theeB@suthlorida
Regional Climate Change Compact (SEFRCCC) for their visionary efforts to include the health impacts of
climate change in the consideration of climate chamngkated policies in Southeast Florida.

FPHI is a freestanding01(c)(3) corporation ncorporated in 2001, that conducts action oriented
research and promotes leadership, partnerships and collaborations to build capacity for strong public
health policy, programs, systems and practideBHI| serves as a neutral convener workifity various

local, state and national leaders to develop pulglitvate partnerships that provide recommendations

and solutions to healtlelated matters for the citizens of Palm Beach County, the state of Flarida

GKS ylraAz2ylt 0O2YYdzy adyace theCkndwledye and graiti@el o2 plblid healthitgé  d
LINEY23GST LINRPGSOG YR AYLINRYGS (KS KSIfGK 2F Fff dé
health by providing information and knowledge to inform health policy, conducting applied research and
supporting multistakeholder collaborations to support leaders in taking aligned actions for measurable
results in orde to build healthy communities and creapesitive health system change.

The SEFRCCC, created in 2010, is a collaborative of four Stutheala counties: Broward, Miami

Dade, Monroe, and Palm Beach, to coordinate county efforts in climate change adaptation and
mitigation activities across county lines. In 2012 the SEFRCCC released the RCAP and accompanying
Implementation Guide, a framewvk outlining 110 policy recommendations for reducing greenhouse gas
(GHG) emissions and building climate resilience throughout the Southeast Florida fdgggdbompact is

currently lending support to the Southeast Florida Parstip in the developmentfoa severcounty,

50-year Prosperity Plan in the area of climate resilience

This project was made possible by funding from Broward CouFte following HIA eport was
produced by Florida Public Health Institute watlpportfrom Urban Health Solutions
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The RCAMIA comprehensively assesd the 110 climate change adaptation and mitigation policy
recommendations put forth in th66EFRCORCAP to determine thkealth effects of climate change,
specifically sea level rise (SLR) and heat waMas HIA has theotential to describe the magnitude and
distribution of climate changeelated health impacts for a portion of the 5.6 million residents in
Broward, MiamiDade, Palm Beach and Monroe counties. Therefore, an understanding of the
widespread impact o6LR ath heat wavesn the health of millions of constituents will be of value to
jurisdictions, stakeholders, and decisiorakers at multiple governmental and community levels.

The purpose of this HIA is to assess the potential health impadteedf10 climate change adaptation
FYR YAGAIFGA2Y NBO2YYSYyRFI(iA2ya Llzi F2NIK o0& (GKS -
four objectives:

o Identify potential direct and indirect health impacts of climate change in Southeast Florida
due toSLRand heat waves.

0 Assess the impact of RCAP recommendipdate change adaptation and mitigation policies
andresilient strategies on human health outcomes.

o LYT2NXY 2y AYyO2NLIR2N}YGAYy3 w/!tQa NBO2YYSYRI (A:
and strategies that recognize the need to prepare and address the health impacts 8uRto
and heat waves.

o0 Increase knowledge and awareness throughout the Southeasid&l@oegion of climate
change health impacts due ®LRand heat waves.

An HIA is a process of assessing the health impacts of a policy, program or plan drawing on a variety of
data sources and analytical methods as well as the input franous stakeholders. HIAs can be used for

a wide range of policies, programs and plans across many sectors. HIAs are typically done before the
implementation of a policy, progranor plan to inform decision makers on the potential health impacts
implemertation will have on a population. The HIA process typically involves a six step process: 1)
Screening, 2) Scoping, 3) Assessment, 4) Recommendations, 5) Reporting, and 6) Monitoring and
Evaluation.

There are three types of HIXs NJ LJA R 2 NJ - ¥ Wigedmediae, Mad @dmpréhensive or

G Y| HhisREAMIA wa an intermediate HIA. An intermediate HIA gives a more thorough assessment
of predicted health outcomes than a rapid HIA and providegyhton predicted specific impacts, but
does not proide asexhaustivean assessmentrom multiple anglesaswould acomprehersive HIA An
intermediate HIA typically requires significant time and resources, taking several months to complete.
This RCAPHIA collects and analyzes existing data and gathers tgtisadi information from key
stakeholdersand conducts gegpatial analysifo include in the HIA process. Rapid HIAs usually focus on



existing data, whileextensiveinput from key stakeholderand new data collectiorwas limited.
Comprehensive HIAs includiee existng data, key stakeholder inpw#tnd go one step further than
intermediate HIAs by collecting new daita an inclusive manner to fully inform the potential health
outcomes of a policy, protocabdr program

During the screening phase it was detened that theRCARHIA would examine the climate change

related health impacts of SLR and heat waves as the focus of this assessmentdétemasnedduring

this phase that health impacts related to SLR and heat waves were particularly pertinent te&siut
Ct2NARIF 3IAQPSY GKS NBIA2yQa KAIKSNI GSYLISNI GdzNBa |y
the geographic and demographic population of focus for this HIA, identified HIA goals and objectives,
prioritized health impacts, developed HIA raseh questions, and outlined assessment methodology.

Data collection for the assessment phase included a literature review on climate change, SLR, heat
waves, and the 11 CDC health effetig) focus groups in rural populationan existing conditionsata
analysis and the mapping of SLR and heat wave vulnerabilities in each of the four Southeast Florida
counties.Additional assessments were considered but deemed not feasible in the scope of this HIA but
outlined for further research.

Recommendationsvere developed to inform decisiemakers on prioritizing RCAP recommendations
with an impact on health effects associated with SLR and heat waves. HIA results and findings were
disseminated to relevant local, regional, and state stakeholders through oafideprint tools using a
variety of channels. lperson presentations of the HIA findings wemesented tothe key stakeholders:

NEgI NR /2dzyGeQa bl (dzNT f wSaz2dzNOSa tflyyAy3a FyR
Monroe County, Florida AtlanticriiversityQQ &enter for Environmental Studies, South FlorRigional
Planning Cound@l Cf 2NARI S5SLI NIYSyd 2F 1 SIHEGKQa 6C5hl 0
(BRACE) Program, FPHI, U.S. Centers for Disease Control and Prevention (CDC), liceétmalEu
LyadAddziSy C5hl Qa . dz2NBldz 2F 9Yy@BANRYYSyidlft | SEHEGK:
HIA report, fact sheets, and steering committee information and meeting minutes available online at the
FPHI websitewww.flphi.org Social meié tools like blogs, Facebook, and Twitter posts helped HIA
results reach a wider audience in sharing findings from the report and directing interested parties to
more information.

The HIA reporprovides sixecommendations designed to inform the RCAP how to best incorporate
health considerations into their current guidelines for policies and protocols related to SLR and heat
waves. Thaix recommendations are the following:

1. Integrate public health planning ithh municipal and regional planning to prepare Southeast
Florida for the broader impacts of Climate Change.

2. Educate the public and elected officials on health outcomes associated with climate change.

3. Include heat vulnerability, health, and soeicononic factors when developing vulnerability
mapping or determining priority zones.



4. Encourage, foster, and support investigative work to fully understand the impacts and economic
costs attributed to climate change and health.

5. Establish healtlrelated metrcs to use when planning for adaption strategies to mitigate climate
change effects.

6. Revisit city and county development plans and revise based on heat vulnerabitiping a
specific amount of shade trees @anopy to increase safe actisgecess to goods extreme heat

REGIONAL CLIMATE ACTION PLAN HEALTH IMPACT ASSESSMENT -
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The RCAP HIA was conducted to assessSEEERCC®/ ! t Qa ™ mchang® fadapiatiain $nd

mitigation policy recommendations to determine the effects of climate change, specifically SLR and heat
waves, on the health of four Southeast Florida counties. The HIA destndgotential vulnerability

and health impacts some a@he 5.6 million residents living in Broward, MiaDade, Palm Beach, and
a2zyNRS O2dzyiArASa ¢gAafft FrOS +a OtAYFGS OKIFy3aS | FF
understanding of the widespread impact8ER and heat waves the health of millions foconstituents

will be of value to jurisdictions, stakeholders, and decisitakers at multiple governmental and
community levels. This HIA sesvas a decisiomaking tool that inforns local and regional decisien

makers on maximizing positive health outces when prioritizing the implementation of RCAP
recommendations.

Ct 2NARF Q& @dzt YySNI 0Af Al & hadbRen orkilg ageddasSoDainkast FerideOt A Y I {
counties and cities for many years 2009, officials from Broward, MiafBiade, Monroe, and Palm

Beach counties recognized the need for a more coordinated effort in developing SLR scenarios and
baseline emissions figuse Elected officials from fouro8thead Florida counties Broward Couny,

Miami-Dade County, Monro€ounty, and Palm Beach County came together to commit their efforts to

host the first Regional Climate Leadership Summit in October of 2009 to bring together local officials and

the communities for a discussion on the ckaljes climate change posed fon@heast Florida. Four

months later, in January of 20lihe SEFRCCC was ratified by each of the four County Commissions. The
Compact committed to the following:

Joint legislative policy development;

Development of a region@HGbaseline;

Development of regionally consistent SirBjections for the coming
decades;

Development of Preliminary Inundation Mapping;

Development of a RCAP; and

Coordination of Annual Leadership Summits.

I D D D D D

Since itsinception the Compact has succes$futreated an inventory of baselir@BHGemissions in
Southeast Florida and developed unified $kdfectionsand an SLR/ulnerability assessment tforovide

a technical foundation for addressing regional climate isstibg. group producedhe Analysis of th
Vulnerability of Southeast Florida to Sea Level Rjsart on regional vulnerability with amventory of

property andinfrastructure vulnerable at SLR scenaribse Compact works with local, regional, state,

and federal agencies such as National O@eand Atmospheric Administration (NOAA), U.S. Geological
Survey (USGS), and the U.S. Army Corps of Engineers (USACE), among others, to champion these efforts.
Between 2010 and 2012, the Compact coordinated state and federal legislative programs on climate
change issues leading to the successful amendment of Florida law to designate Adaptation Action Areas
(AAA). AAAs are identified as areas particularly vulnerable to climate change impacts, especially SLR, and
are highlighted to encourage technical assmte and funding support in planning for future climate
OKIFy3aS S¥FFSOUhad ¢KS /2YLI OlQa | 002YLIX AaKYSyida KI¢



including federal legislators, local universities, and funders. Most recently, the White House made a
request to the Compact to produce a white papdyout the Compact for the White House Domestic

Policy Council. Additionally, the Compact has won multiple awards for their work towards sustainability

FYR GKSANI O22NRAYLl (SR InSdvatich MIinstiutiodatize Kdzalid A YK S A 6 NB © ¢
from the International Council for Local Environmental Initiativ@€LEI) Local Governments for
Sustainability USA in 2010 and the National Association of Counties (NACo) Achievement Award in 2010

for condwcting the Southeast Florida Regional Climate Leadership Summit and in 2011 for progress
implementing the Compact

In early 2011, the Compact steering committ@éth the input from almost 100 experts, academics,
non-profits, government, and private sectors, began work on the development of the RCAP. Their input
drew from best practices at the local and regional levels, while also including new methods for
integréing climate change planning into local and regional governmental deaisaking processes.

The RCAP was released in October 2012 and included 110 policy recommendations for 1&¢i@ing
emissions and building climate resilience throughout the regidre objective of the RCAP was and still

is to integrate climate change adaptation and mitigation planning into existing local demisiking
systems by providing a framework for local and regional implementation. The recommendations fell
under one of theseven RCAP goals to be accomplished over the course of five years. These goals are:

Sustainable Communities and Transportation Planning
Water Supply, Management and Infrastructure

Natural Systems

Agriculture

Energy and Fuel

Risk Reduction and Emergerdgnagement and
Outreach and Public Policy

NoagahkwdpE

Several approaches for implementing the 110 policy recommendations were outlined in the RCAP.
These approaches include: using existing legal structures and deeiaking processes; developing
new policy guidelias; developing operational guidance documents; developing consistent goals and
progress indicators throughout the local governments in the region; coordinating -distfiplinary
outreach and education efforts; and developing processes for focusing asritiping investments.

The RCAP serves as a framework for the Compact counties and their partners to guide the
implementation of policies and programs taking into account the differing government structures,
procedures, agencies, and environments of eautividual. The RCAP is a living document that will
evolve over time as data becomes available, projections are revised, and best practices are developed.

The Compact is currently lending support to the Southeast Florida Partnerstip development of a
sevencounty, 50year Prosperity Plarcalled Seven50n the area of climate resilience and will share
HIA findings upon project completion. Within the next two years, the Compact will begin to prioritize



areas to implement the RCARR. the screening phase, the Hivasdesigned to be timely so its findings
and recommendations are able to assist decigiwakers and jurisdictions within the Compact planning
area and the seven county region in understanding the local health implicatfodémate change for
each of the seven goals of the Climate Change Compact's Action Plan.

Links to all of the SEFRCCC documents, including the RCAP, are available in the Appendix F: Resources
section of this report.
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The National Research Council of the National Acadeimiksproving Health in the United States: The
Role of Health Impact Assessmeefinedthe HIA asHIA is a systematic process that uses an array of
data sources and analytic methods and considersitifippm stakeholders to determine the potential
effects of a proposed policy, plan, program, or project on the health of a population and the distribution
of those effects within the populatio@ AnHIA provides recommendations on monitoring and managing
those effects.Table lidentifies and defines each of the six steps of the HIA process.

Table 1: Steps ahe HIAProcess
Screening

Determine whether an HIA is needed and likely to be useful.

Scoping

In consultation with stakeholders, develop a plan for the HIA, including
identification of potential health risks and benefits.

Assessment
_ _ . . Public
Describe the baseline health of affected communities and assess the potential irr .
of the decision. mpUt
Recommendations encouraged
at each
Develop practical solutions that can be implemented within the political, econom step.
technical limitations of the project or policy being assessed.
Reporting

Disseminate the findings to decision makers, affected communities and «
stakeholders.

Monitoring and Evaluation

Monitor the changes in health or health risk factors and evaluate the efficacy o
measures that are implemented and the HIA pracas a whole.
Source: The Health Impact Projestvw.healthimpactproject.org/

The purpose of the HIA processto better inform decisiormakers before decisions are made on a
policy, programor project. Screening, thérst step in the HlArocess, wa used to screen in projects,
programs or policies thatwere feasible, timelyand add value to the overall decisiomaking process
while screering out those that do not fit this criteria. Screening also determines whether health has
already leen considered in the policy, project, or program and the scope with which theoBkA



FPHWwas awarded a grant from Broward County to conduct a Hléotoprehensively assess, through a
health lens, the 110 recommendations put forth by the SEFRCCC RIBARIA helpthe SEFRCCC and
other stakeholders and decisianakers better understand the local health impacts climate change will
have on the residents of four Southeast Florida counties so that these deonsikersare better
informed during their deisionmaking process.

A preliminary screening was conducted for the grant proposal with SEFRCCC participants followed by a
more extensive screening that incorporated feedback and input from the steering comméitee.
categorization of the recommendationgas conductedn the health impacts of Slddd heat waves to

help inform the final recommendations prior the HIA assessment was determined that this would

be the most valuablevay to inform decisiormakerson how best to prioritize RCAP recommendais

to maximize positivéhealth outcomes. Thus far, thRCARecommendations have not considered the
health impacts of SLR and heat waves in the impleniemtaf the 110 recommendationshérefore, it

was determined that as assessment of this would beafsle information for decisiomakers.

The HIA was screened and it was determined that adequate information and resowgeavailable to
conduct the HIA within the timeframe.

An important resarce in the HIA process wahe participationof key stakeholders who sergeas

projects partners from the beginning of the HIA process, starting with the screenipgaste untilits

conclusion. FPHI identified key stakeholdefsom the SEFRCCC; Florida HIA Consortium; FDOH;
Southeast Florida | NIy SNB KA LI | YR YSYo SeNdn/502H€ Flari@aSCertteroNJi y S NA K
Environmental Studies at FAU; the CRGralHealth Network of Monroe Count@outh Fbrida Regional

Planning CounciFlorida Center for Envinmental StudiesC5 h 1 Q& . vam/. NRPtONINR / 2 dzy ( &
Natural Resourcedd@hning and Management Division; Oregon Public Health Insti@ite;h IBGeéau of
Environmental Healthand the Institute for Sustainable Communities.

The exposures to be assessed, SLR and heat waees prioritized on four qualitative rather than

jdzt yGAGEFGABS FILOU2NE® CANRGI | NB thanSoped@rdughbl S w/ ! t
the reportin more general terms relating to sustainable healthy communities and healthy halditas

potential hedth benefits of the RCAP recommendations were not looked at closely ikltheeport.

Secondly, during a meeting with SEFRCCC participants, the group expressed interest in reviewing SLR
and heat wavesThirdly, the HIA wa an intermediate assessment coratied over asixmonth period

and focusing on two exposurdisat kept with the HIA feasibility. Finall{goutheast Florida is recognized

as being one of the most vulnerable regions inthe warlda { [ wX RdzS Ay I NBHS LJ NI
lying, porous lad. Satewide and local efforts related to SkaRe already underwaydemonstrating that

the community wa ready to look at the health effects of SLR.

Ideally, an HIA on the entire spectrum of climate change health impacts relevant to the proposed
recommendations would be assessed, but this was determined to not be feasible given timing and
funding.



Decision Points

The HIA informs the SEFRCCC on the potential health impacts of proposed RCAP policy and protocol
recommendations and provide recommendations for prioritizing those RCAP recommendations with the
greatest positive health impact on the populations of the four counties. SBERCCC plans to prioritize
implementing these recommendations within the next two years. Therefore, the decision was made to
have the HIA conducted over a -sironth period from September 2013 thblarch 2014 so that the
SEFRCCC and relevant local, regiaral, state decisiomakers had the necessary information to
inform their decisions on prioritization during the implementation timeframe.

Relevance

The RCAP HIA waparticularly relevant and important to Southeast Florida given the regions
aforementioned vulnerability to the effects of SLR. Current SLR projections show that Southeast
Ct2NARIFQ& LRLMzA I GA2ya sgAff 06S SELSNASYOAy3-(KS
makers have already begun to plan and adapt for the effects SLRawédl on the populations and
existing infrastructure.

With the growing need to implement adaptation and mitigation climate change policies at the local,
regional and national levels, this HIA comes at an important point in the climate change-pakiyg
discussion. Within the past few years Florida h@aplemented a number of initiatives focused on
adapting to and preparing for the effects of climate change. In 2012, the FDOH adopted the CDC BRACE
framework. This BRACE framework is a five step probesgitovides guidance thealth departments

in states and cities to develop strategies and programs to confront the health implications of climate
change

5 Steps of the BRACE Framework

Step 1 Forecasting Climate Impacts and Assessing Vulnerabilities

Step 2 Projecting the Disease Burden

Step 3 Assessing Public Health Interventions

Step 4 Developing and Implementing a Climate and Health Adaptation Pla
Step 5 Evaluating Impact and Improving Quality of Activities

Source: CDC (291

This HIA directlgontributes to Step 1 in the frameworkEorecasting Climate Impacts and Assessing
Vulnerabilities by identifying the scope of climate impacts, the potential health outcomes and
vulnerable populations and geographic locatioBRACE is currently workimgStep 1 and messages for
Step 2:Projecting the Disease Burdeiill be completed by March 2014 when the Hi&scompleted.

The HIA team woed closely with BRACE to assure that the health indicators identified in Stepel
considered for the HIA assessnt. Considering the large number of residents in Southeast Florida that
will potentially be affected by SLR and heat waves, this HiAs delmonstrate how to best prioritize
recommendations and policies at the local and regional levels with the greatgsict on minimizing

the negative health outcomes of S&Rd heat waves.
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This HIA is the first of its kind in assessing the health impacts of SLR and heat waves and is the model on
how to assess the potential health impacts of these climate change faetittén the policy
prioritization and decisiommaking processWhile grevious HIAs have looked at climate change impacts

this is the first HIA t@wonductsuch a detailed analysis of both existing and new data to contribute to the
policyY I { SNBE Q dzaysRfSheBedlth iynpakts.

Stakeholder Engagement

One of thefundamental elements ofraHIAis the inclusion of key stakeholders and the public in the HIA
process. The HIA laid out the process for engaging the public and stakeholders at the beginning of the
HIA by drafting a Public Involvement Plan that outlined how the pwagincluded throughat the HIA
process; the goals, objectiveand strategies for involvement; and how this involvemessts measured

for evaluation. At the start of the HIA process, a steering committee was created comprised of key
stakeholders including county representatsyegesearchers from FAU, HIA professionals, the FDOH, the
CDC, representatives from local councils, and local and regional public health and climate change
institutes. The steering committee was tasked with prioritizing research questions, providingisepert

on research plan and analysis, reviewing drafts of the final report, helping disseminate fjratidgs
providing feedback throughout the entire HIA process.

In addition to the steering committee, other partners and community members who participated
throughout the HIA procesdransparency waan important value in the HIA process and in order to
ensure this principle was upheld, all HIA report drafts and steering committee meeting minutes were
posted on the FPHI website available to the public.

REGIONAL CLIMATE ACTION PLAN HEALTH IMPACT ASSESSMENT -



Scopi

L)

The scoping step idenigfd the project research plan and timeline for conducting tHeAand defined
the research questions, priority health issues, and methodology.

FPHIland the Broward County Natural Resources Planning and Management Divisionpaelvéhe

scoping process with input from key stakeholders. The scope of analysis was defined by FPHI and the
Broward County Natural Resources Planning and Management Division in September 2048sand

submitted for review by the HIA steeringmmittee.

Geography

The geographic area of interest wahe Broward, MiambDade, Monroe and Palm Beachoanties in

Southeast Florida.
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Palm Beach County is the largest of the four counties, followed closely by &gl CountyTable 3.

In total, the four counties cover more than 6,000 squariesof the state.

Table 2 Land Area in Square Miles, 2010

Area

County

Broward

Miami-Dade

Monroe

Palm Beach

Florida

Land area in square milg

1,209.79

1,897.72

983.28

1,969.76

53,624.76

Sourcel.S. Census Bureau (2014)
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The populations identified encompass the 5.6 million residents of the Browéiedni-Dade, Monroe
and Palm Beacloanties.

Table 3demonstrates that approximately or#th of the population in the state of Florida as well as
Broward, MiamiDade and Palm Beachoanties are under the age of 18. This svérue for a smaller
proportion in Monroe County(14.9%). Monroe and Palm Beadbunties have a larger percentage of
older aduts than Broward and MiarDade ounties by four and six percentage points respectively.

Table 3 Percent Population by Age, 2012

Population — County Florida
Broward Miami-Dade Monroe Palm Beach
Under 18 Years 21.6% 21.0% 14.9% 20.1% 20.7%
65 Years or Older 14.7% 14.5% 19.0% 22.1% 18.2%

Sourcel.S. Census Bureau (2014)

The populations of all four counties are predominantiihite; however, only Monroe County has a
White population higher, 90.2%, than the state population of 78.B8&ble 4. Broward County has the
largest population of Black or African Amerisaat 27.9% compared to the other counties and state
population. Miani-Dade County has a much higher percentage éfispanics or Latinos &4.3%
compared to the other counties and state, which all fall in the 20% range.

Table 4 Race and Ethnicity, 2012 (Percent Population)

. County .
SIS Elitel | SHTEL Broward Miami-Dade Monroe Palm Beach pallcs

White 66.1% 77.6% 90.2% 76.9% 78.3%
Black or African American 27.9% 19.2% 6.4% 18.2% 16.6%
American Indian and 0.4% 0.3% 0.5% 0.6% 0.5%
Alaska Native alone
Asian 3.5% 1.7% 1.2% 2.6% 2.7%
Native Hawaiian and 0.1% 0.1% 0.1% 0.1% 0.1%
Other Pacific Islander
Two or More Races 2.0% 1.2% 1.6% 1.6% 1.9%
Hispanic or Latino 26.5% 64.3% 21.4% 20.1% 23.2%
White alone, not Hispanic| 41.9% 16.3% 69.9% 58.7% 57.0%
or Latino

Sourcel.S. Census Bureau (2014)
*Racegroups do not add up to 100% due to the Census consideration that Hispanic origin is not a race, and persons
of Hispanic origin may be of any race.

Table 5 EducationLevel, 20072011 (Percent Population 25 Years and Older)



. County .
Education Broward Miami-Dade Monroe Palm Beach Sl
High School Graduate or | 87.3% 77.6% 89.3% 87.1% 85.5%
Higher
. OKSf 2NDa 529.9% 26.2% 27.8% 32.2% 26.0%
Higher

Sourcel.S. Census Bureau (2014)

Miami-Dade County has the lowest percenttbé population earning a high school degree or higher at

77.6% Table 5. Broward, Monroe and Palm Beach Counties all have higher rates than the state average

2F ypoprodtlfY . SIOK [/ 2dzyie KFa (GKS KAIKSald LISNDS
higher (32.2%) and all four counties are above the state average of 26.0%.

Table 6indicates that MiamDade County has the lowest median household income ($43,957) than the
state average ($47,827) and the other three counties. Browisiahroe and Palm Beach Counties are all
above the state average. MiafDiade County has the highest percentage of population with persons
living below the poverty level at 17.9%able 3. The other three counties are all below the state
average of 14.7%.

Table 6 Median Household Income, 2062011

County .
plelEEURbIEEs Broward Miami-Dade Monroe Palm Beach lce
Median Household $51,782 $43,957 $53,889 $52,951 $47,827
Income
Source: U.S. Census Bureau (2014)
Table 7 Persons Belowoverty Level, 2002011 (Percent Population)
County .
AR LV, Broward Miami-Dade Monroe Palm Beach el
Persons Below Poverty 13.0% 17.9% 11.6% 13.3% 14.7%
Level

Source: U.S. Census Bureau (2014)

The goal of the HIA vgato determine the health impacts of the 110 recommendations fromRIG&AP

pertaining toSLRand heat waves if incorporated into existing systems at the local and regional levels in

Southeast Florida.
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The four objectives for the HIA are lidten Table 8.The HIAidentified potential health impacts of

climate change, asse=$theSTFSOU GKS w/ !t Qa NBO2YYSYRSR LRt AOAS
heat waves will have on these health impacts, infedon which RCAP recommendations prepghaad
addresgdthese health impacts and increase knowledge and awareness.

Table 8: Health Impact Assessment Objectives

Objective 1 Identify potential direct and indirect health impacts of climate chamge
Southeast Floriddue to sea level rise arftbat waves.

Objective 2 Assess the impact of RCAP recommended Climate Change adaptatic
mitigation policies and resilient strategies on human health outcomes.

Objective 3 Inform on incorporating R! t @@mmendationsfor adaptation and

mitigation policies and strategiethat recognize the need to prepare ar
address the health impactiue to sea level rise and heat wave

Objective4 Increase knowledge and awareness throughout t8eutheast Floride
region of climate change health impaatisie to sealevel rise and hea
waves

The HIA focused on the 110 recommendations put forth by SE&-RCGdh climate change from the

RCAP that related to SLR and heat waves and how these recommendations were likely to impact health.
The 110 recommendations were categorized within the RCAP under six chapters and were further
divided into 14 categories to be ®@® analyzed with thé 5 / l@tdof 11 potential health effects of
climate change: (1) weatheaelated morbidity and mortality; (2) vectdyorne and zoonotic diseases; (3)
waterborne diseases; (4) mental health and stremlated disorders; (5) human dev@imental effects;

(6) neurological diseases and disorders; (7) foodborne diseases and nutrition; (8) cardiovascular disease
and stroke; (9) cancer; (10) heaithlated morbidity and mortality; (11) asthma, respiratory allergies

and airway diseases. Thesealth effectswere analyzed by category and within their objective.

A causal pathways diagram was created to conceptualize the proposed pathways between climate
change and the potential health outcas of SLR and heat waves. Thiswareliminary diagram that
evolved over the life of the HIA as research sveonducted and assessmemisre made.
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Diagram 1: Climate Change Health Effects from Sea Level Rise and Heat Waves Diagram

Driving Forces | | Climate Change | | Environmental Effects | | Exposures Health Effects
Heat-related morbidity
\i_ e
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Human Actvity Water access Social Mentsl heaith & stress-
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Source: CD@ttp://www.cdc.gov/climateandhealth/effects/default.htmKjellstrom, T. and McMichael, A. (2013).
Climate change threats to population health and vialing: the imperative of protective solutions that will last.
Global Health A®n, 10, 3402.
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A fourstep process of assessment of the potential health impacts was selected for this HIA, to be
precluded by an existing conditions data assessment to determine what baseline health conditions
currently exist for comparisoriThese findings descridethe direction, magnitude, and distribution of
potential health impacts. The assessméeiganby catalogingthe 110 recommendations of the RCAP
followed by anexistingconditionsdata collection and aliterature review on climatehange, SLR, heat
waves, and each of the 11 CDC health effegtsveys and focus groups were conducted to gather
opinions of climate changeelated professionad, community membersand those residing in rural
areas A CRAvas originally intended tbe applied to local data to understand the risk for the region and
identify those recommendations with the greatest potential health impacts due to mitigation. Daily
adjusted lifeyears (DALYs) were thegoing to becalculated to determine the value of tigiating
strategies health outcomesnd a costeffectiveness analysiwould followed to inform local decision
makers onthe impact of adopting the recommendations set fortlinally, mapping of eac® 2 dzy (i & Q&
vulnerability to futureSLR and heat waseenariogrovided a visualization of the distribution of these
vulnerabilities.

The first step of analysis for the HIA deterndrtee health effects of the proposed recommendati
LISNIFAYyAy3a (G2 {[w YR KSIG ¢l @Sa 2dzif AYyYSR Ay GKS
110 recommendations within six chapters were categorized during a preliminary review into 14
categories. Considering the focus of this HIA is on SLRheatdwaves, those categories directly
pertaining to SLR and heat wawesere singled out for review ofheir potential health impactsTable 9

lists the categories for review, corresponding health impacts and adaptation and mitigation strategies

for each ategory.

Existing conditions dataascollected for each of the four counties and for the Southeast Florida region

if available. The existing conditions data collection feclen current local and regional trends in
climate change policy and protocol adoption; related health issues that were omitted from assessment;
and the current status of health issues related to SLR and heat waves in the Southeast Florida region.
Data on tle current health conditionsvas collected from a number of sources: U.S. Census Bureau,
FDOHKAgency for Healthcare Administrati¢AHCA, National Vital Statistics SysteMQAA, EPAJSGS

A literature reviewwas conducted following tk existing conditions analysis of each of the nine
categories that relate to SLR and heat waves and their corresponding 11 health effects to determine the
extent of evidence of the impact on the health effects.
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Mapping

Vulnerability mapping for SLR and heat wawes created for each of the four counties. The mapping
assessment load at which areasad populationswithin eachof the four countiesmost vulnerable to
specified SLR and heat wave scenardapstook into account rates of relevant potential health effects
identified as potentially being affected by climate change.
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All of the 110 recommendationsproposed inthe RCAPare designed to address multiple facets of

climate changeln the original screenings7 of the 110 were selecteloased on theidirect applicability

to SLR and heat wase Theserecommendationss SNBE G KSy ONR&aa |yl te&il SR GAGH
climatechange health effects and it was determined that all of the 11 potential health effects related to

SLR and heat wavegere reviewed This stepvas valuableat the beginning and as a final step in the
assessment. Once the other componemtsre completed, he HIA practitionerappliedthe gathered
AYF2NXEGAZ2Y (2 AYyF2NY &LISOATAO Lkt AOe YR AYLJ
recommendations.

The 110 recommendations fall into the following categories:

RCAP Recommendation Categories

Sustainable @mmunities and Transportation Planning SP
Water Suppy, Management and Infrastructure WS
Natural Systems NS
Agriculture AG
Energy and Fue EF
Risk Redudébn and Emergency Management RR
Public Outreach PO
Public Policy PP

Table 9a: Catalogingf RCAP Recommendations for Sea Level RimbHeat Wave
RCAP Recommendations SpecifidMitigating and Adapting to Sea Level Riaad Heat Waves

Reommendation Synopsis

SPR1 Incorporate 110 reeammendatiors into landuse andpolicy decisions

SR2 Develop policiegprogramsthat will guideclimate changeaelated planning.

Sp17 Convert area of blight to gardens and markets k®lp reduce urban heat islan
effect

Sp18 Er_lgagg multiple sectors in developing trangption services thru adaption and
mitigation.

SP19 (all) Focus transport investmentsxadaptation and mitigation strategies and resilienc
Require develpment to include more alternatemodes of tansport (walking,

SR20 .
biking, etc.).

WS7 Develop integrated ater management [ans

WS9 Incorporate andorioritize climate adagtionimprovement projects

WS10 Sgpport_ scientifip resgarch on moying understanding of local andegiond
climate impacts, including sea level rise.

WSs11 Identify andfill in data gaps

WS14 Cultivate partnerships (NOAA, etc.) as importaatential resources

WS 15 Monitor changes in precipitation to predict future

PO1 Provide outreach on importance of addressing climate change, develop educ
programs
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PO2 Counties, municipalitieendagencies collaboraten outreach andeducation
PG3 Educate andommuricate on energy conservation atechnologies
Advocay for policies recognizing Southeast Flofdda  dzy A |j dzS ¢

PR1 : )
especially sea level rise.

RR3 Lo_gal fiskassessments, develop strategies for pdiaster planning and hazai
mitigation.

Total: 17

Table 9b: Cataloging of RCAP Recommendations for Heat Wave
RCAP Recommendations Specific to Mitigating and Adapting to Heat Waves

Reommendation Synopsis
SR30 Increase amenities to transit ridersyich as providing shade.
Total: 1

Table : Catalogingof RCAHRecommendations fo6ea Level Rise
RCAMRecommendations Specific to Mitigating and Adapting 8ea Level Rise

Reommendation Synopsis

SR3 Identify AAAs vulnerable teea level rise.

SP4 AAAs andea level rise.

SR5 Condet vulnerability analysis on sea level rise.

SR6 Develop policies for AAAs to improve resilienceda level rise.

SR7 Developsea level risenaps for planning

SR8 Identify AAAs anglulnerable areas for improved resilient infrastructure

SR9 Coordinate regional efforts to identify improvements needed in AAAs

SPR10 Develop rules and regations to prevent developing in areas wigka level riseisk.
SP11 Identify vulnerable poplations in AAAs

Develop flood maps of 16¢ear storm with futuresea level risscenarios to advist

SR12
future development

sp14 LRSYGATe GDNRgGK | Nisllwihéexising infiadtrickire i
development

SP15 Dev_elop new trans_portation_ standards for development that inclus
environmental supportive materials arstorm watermanagement

SP16 Develop policies addressing transportation infrastructure development in f
vulnerable areas

WSs1 Develop locahndregional reserves of water supplies

WS2 Develop regional saltwater intrusion baselines

WS3 Use inundation maps to identify areas of increased risk of floodirm)evel rise.
Evaluate impacts afea level ris@n soil storage, infiltratin rates, inflow to storm

WS4 . : ;
water andwastewater collection, consider logrm effects on water quality
Develop hydrological/ hydraulic models to evaluate water management S¥{s

WS5 .
andflood control infrastructure.

WS6 Identif)_/ flood control andstorm water management infrastructure alread
operating

WS8 Develop and test water management andrainage system adaptatio
improvements
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WS12

WS13

WS16
WS17
WS18
NS1
RR1
RR2
RR4
RR5

RR6

RR7

PO5

PO6
PO10
PRS8

PR9

PR11
PR12
Total:

Develop antexchange infanation, methods,and technicakapabilities addressin
concerns okea level rise.

Develop agency capabilities to provide rapid resosrdering times of storm event
andintense rain

Manage water storage to protect high quality water supply

Comprehensive Everglades Restoration Pdaa level rise angaltwater intruson.
Land acquisition to protect high quality water supply

Develop vital signs artdends monitoring forsea level risand saltwater intrusion
Vulnerability analysis on economic value of infrastructure at risleaflevel rise.
Evaluate andimprove adaptation responses for communities at risk of flooding
Identify transport infrastructure at risk undeea level risscenarios

Enforce coastal constructiomeé.

Adopt consistent plas at regional level to address aitegrate mitigation, sea
level riseandadaptation.

Implement and enforce building cdes requiring new construction an
improvements against floodea level rise.

Regional education campaign for residents, policy makers, business on pres
2LISy fFyR | a WakedRwiMiagapiiont,J2t A 08 Q F2N
Develop early warning systems/ social media appginiiog residents on high tide
andoverallsea leveliseawareness; also road signage

Coordinated outreach efforts witbtmphasis orsea level rise.

Advocate for implementation/ funding at gmandfederal levels of CERP in wat:
planning, espciallyundersea level rise.

' RP20FGS F2NJ OF LI OAGe 2F 2F0GSNJ al yl
management planningsea level risgflood control,and saltwater.

Urge Congress to prioritize AAAs for federal funding

Urge Congress to prioritize funding nas$tructure projects, esially infra
vulnerable tosea level risandextreme weather

39
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To understand the potential impact of climate change it is important to take inventory of the recent past
and current state of climateelated health data in the existing study area.

Data collection included populatiodata and health indicators for each of the 11 potential health effects
of climate change. This data was collected from a number of sources, including:

1 / 5/ Qa . RiskF&iorzSNdsefllance System: Florida Behavioral Risk Factor Data by County,
20022010

U.S. Environmental Protection Agency (EPA)

Florida Charts Health Indicator Ddig County 20032012

Florida Environmental Public Health TrackiygCounty 2002 2012

U.S. Census Data coudgwel Summary of General Housing Characteristas, 1990

=A =4 =4 =9

Current geological data on StaRes and heat wave trends were collected from the following:

1 NOAAMean Sea Level Trends in Miami Beach, FL1(1981); Key West, FL (193012); and
Vaca Key, FL (192012)

1 NOAA Satellite and Information Services StaddPrecipitation Index (SPI) Division Data for the

Florida Keys (200R2013) and the Lower East Coast (2@001.3)

USG®Vater-Resources Investigations Report

USACELR projections in Key West(F2131999)

= =

91 OK 2F (GKS /5/ Qa4 mm LRGSYydGALt OfAYIGS OKFy3aS KSI
Ct2NARFQa LRLIzZA FdAz2zy (G2 @FNBAYy3I RSINBSE dzy RSN Of
including the severity of future climate changeenarios, vulnerable populations, geographic location,

and existing protective systems and infrastructure. Some health effects will pose more serious threats
GKIFY 20KSNAR (2 {2dz2iKSIFad Ct2NARFIQ&a KSIf dmKgeAy G SNI
related SLR and heat waves. In future SLR and heat wave scenarios certain health conditions or events

that were not serious issues of concern or were only minor problems before climate change may
0S02YS | GKNBIFG G2 { 2 dzi KeSdisand te@fethBsRseQa LJ2 Lddzf | G A 2Y

According to existing conditions data and information gleaned from academic literature, five of the 11
CDC health effects were identified as health conditions that will likely have the greatest impact on the
health of the ppulations in Broward, Miarridade, Monroe, and Palm Beach counties under the climate
change factors of SLR and extreme heat events.
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Asthma, Respiratory Allergies and Airway Diseases

Asthma rates have increased while other respiratory conditions rate gdsvary with data
showing both increases and decreases depending on the county. However, despite some past
variability, if air pollution, extreme heat events, and urban health islands intensify and occur
more frequently, alone or together these conditiongay exacerbate and cause more adverse
asthma, respiratory, and airway conditions.

Foodborne Diseases and Nutrition

Rates of foodborne diseases, nutritional deficiencies hospitalizations, and low birth weight

(LBW) rates have been rising. Changipgecipitation patterns, possible flooding or
contamination of freshwater resources, and rising temperatures could threaten Southeast
Ct2NARFIQa | ANROdzZ GdzNB FyR F22R adzllllfeo [.2 |y
could lead to developmental igss for infants and future mental health problems.

Mental Health

Rates of suicide have increased in more of the counties and overall in the state than rates have
decreased. SeNB LI2 NIi SR Rl GF akK2ga |y AyONBFrasS Ay a3a2
FlorRIF Q&4 LR LMz | GA2y > K28SOSN) GKS LRGSY(dAlrt YSyi
L2 Lddzt F GA2ya tA@GAY3A |f2y3 {2dziKSFad Cf2NARFQA
areas that will likely be affected by SLR could cause serious stress ardnwhtal health

issues. Additionally, extreme weather events, such as heat waves, and vulnerable populations

with preexisting medical and/ or mental health conditions will also be at an increased risk of
experiencing mental health impacts from climate obe.

Vectorborne and Zoonotic Diseases

Total enteric disease rates have been increasing over the past decade. Changing water bodies
due to SLR and rising temperatures could alter the geographic distribution, transmission, and
reproductive patterns of veorborne and zoonotic disease hosts.

Waterborne Diseases

Some waterborne disease rates demonstrate an increase in rate change over a decade time
period. With changing precipitation patterns, stronger storm events, rising sea levels, the
greater potential for flooding, and the possibility of the contamination of water systems
threaten to increase the spread of waterborne diseases.

Asthma hospitalizatiomates on average decreased in all four counties adida between 2003 and
2012.Rates in Broward, Miantbade, and Palm Beach counties and ia #iate of Florida experienced
slight increases in 2010 despite the declining treéhmi-Dade County had the highest rates of asthma
hospitalizations in 2003 &3.6 per 100,000 followed by Broward County with 22.1. By 2012, Broward
/ 2dzy i@ Qa NI} (0Sa KIR FNERISLISR diyApendiddon. Mogite @aukty hed
the lowest rates of the four counties and state during the time period.

19



Table 10: Rtes of Asthma Hospitalizations per 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change
Broward 221 204 203 191 185 18.0 189 19.1 186 174 -21.3%
Miami-Dade 23.6 22.1 203 194 18.2 17.7 182 18.7 17.2 16.7 -29.2%
Monroe 14.2 111 101 131 123 11.2 13.0 128 112 10.2 -28.2%
Palm Beach 17.8 16.6 151 145 143 16.4 16.8 185 175 16.3 -8.4%
Florida 17.1 159 155 146 145 149 159 16.0 152 149 -12.9%

Source:Florida Charts

In 2002, Monroe Countyeported the greatest percentage of people, 7.2%, who currently have asthma
of the four counties and state average. Monroe and Palm Beach counties were the only counties to
experience a decrease in rates of people who currently have asthma from 2002 @o B8dward
County had the largest rate change of 68.1% and saw their percentages of people with asthma rise from
4.7% in 2002 to 7.9% in 2010.

Table 11: Percentages of Adults Who Currently have Asthma
Percent Rate

2002 2007 2010
Change
Broward 4.7% 5.2% 7.9% 68.1%
Miami-Dade 4.1% 4.6% 6.3% 53.7%
Monroe 7.2% 6.1% 5.7% -20.8%
Palm Beach 7.0% 4.7% 6.8% -2.9%
Florida 6.3% 6.2% 8.3% 31.8%

Source: Florida Chajt€DC Behavioral Risk Factor Surveillance System

Yearly bronic lower respiratory disease (CLRD) death rates in all countiesonemgeragdower than

the state rates, with the exception of Monroe County in 2003 and 2005. Rates in Broward, Monroe and
Palm Beach counties decreased between 2003 and 2012, whideniidiade County ratehad an

increase in CLRD death rates during the time period of 7.2%. The state had a smaller increase in CLRD
death rates between 2003 and 2012 than Miabdde County of .3%. Rat@s Monroe fluctuated
throughout the 10 year timeframeespeciallyfrom 2007 to 2008 Monroe County had the greatest
decrease in rates between 2003 and 2012 from 40.1 to 27.80a7% rate changeAs first and
secondhand tobacco smoking of tobacco and other novel nicotine products are major risk factors for
CLRD, decreases in CLRD death rates could be due to the decrease in adults who report they are current
smokers. Smoking rates have decreased statewide and the four counties since 2002.
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Table 12: Rates of Chronic Lower Respiratory Disease Death$Qf2000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change

Broward 341 326 351 290 325 333 338 320 325 300 -12.0%
Miami-Dade 26.5 254 27.2 250 27.0 27.7 26.2 292 271 284 7.2%

Monroe 40.1 356 405 289 218 344 248 218 330 278 -30.7%
PalmBeach 27.0 27.7 29.0 26.0 245 259 261 271 258 249 -7.8%
Florida 39.0 378 39.0 355 365 388 383 393 386 391 0.3%

Source: Florida Charts

Overall, emphysemdeath rates have decreaseith all four counties from 2003 t8012,following the
decreasingstate trend.Monroe County had the greatest decrease in emphysema deaths with a rate
change of-75.3%.Monroe County had the highest emphysema death rates in 2003 at 9.7 per 100,000
and expeienced spikes in rates in 2004, 2008, and 2010, while fluctuations in all other counties and
state remainedcsmall

Table 13: Rates of Emphysema Deaths per 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change
Broward 5.6 5.5 5.6 3.7 4.5 3.3 3.3 3.2 3.1 24  57.1%
Miami-Dade 3.8 2.8 3.2 2.8 2.2 2.5 2.7 2.7 1.9 1.8 -52.6%
Monroe 97 126 85 44 37 6.0 0.7 3.2 2.5 24  -75.3%
Palm Beach 2.5 2.6 2.6 2.2 1.6 14 1.9 0.7 11 0.8 -68.0%
Florida 4.5 4.1 4.1 34 36 3.0 2.7 2.5 2.3 2.0 -55.6%

Source: Florida Charts

Rates of pneumonidecreasedn all four counties. Monroe County had the highest rate in 2003 of 15.5
per 100,000and experienced the greatest decredse 2012 witha rate of 6.8 a rate change 066.1%
Monroe experienced a spike in rates in 2008 of 16 100,00Qup from 3.7 the year before, but rates
continued to drop after that year and only rose again in 20Bgward County had the smallest
decrease in pneumonia death rates with8a7% rate chage.

Table 14: Rates of Pneumonia Deaths per 100,000 Population

Percent

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change

Broward 92 94 78 74 67 7.1 70 85 75 84 -8.7%
Miami-Dade 14.6 15.0 131 94 9.0 8.6 83 80 89 81 -445%
Monroe 155 115 55 53 37 106 68 53 43 6.8 -56.1%
Palm Beach 10.3 8.9 79 59 6.5 52 6.4 6.2 6.8 57 -44.7%
Florida 13.0 125 114 95 86 85 85 85 90 84 -354%

Source: Florida Charts
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Groundlevel ozone and particulate mattefPM) are known to cause and/ or exacerbate health
conditions, especially those related to respiratory and lung function. To understand past and current
respiratoryrelated health conditions in Broward, Miafiade, Monroe, and Palm Beach counties,
recent ar quality measures must be examined to provide a more comprehensive picture of the potential
effects of climate changeelated environmental effects on health. Plelels and ozone concentrations
measured by the national mguality standards are reviexd here.

The 1970 Clean Air Act required the EPA to address the health and environmental effects of harmful air
pollutants by developing national air quality standards for particulate matter (PM), grmwedl ozone,

and other air pollutants. In recent yearthhe EPA has made efforts to strengthen national ambient air

quality standards for grountkével ozone in a coordinated effort with states and other key partners in

reducing the ozone air pollutio(EPA, 2014)The EPA is currently in the process of desigg counties

Fa arFrdarAyYSyidéeé FNBlFra G(GKFd YSSGizX 2NJ adielyozondi I Ay YS)
standards. Currently Broward, MiatDade, Monroe, and Palm Beach counties are classified as

G! yOt FaaAFAlof Sk ! G0l AgyhatShé Eduntid’ Sithér Hayd noteey dassifieddza 3 S a
or do meet the groundevel ozone standard&EPA, 201

Miami-Dade County had the highest number of years, five ydatveen 2002 and 201W&ith percent

days with PM levels over the national ambiernt quality. Broward County had the highesihgle
percertage than any other county at 1.9% in 208fowardCountyhad three years in which days had
PM levelswere over the national ambient air quality standargalm Beach County only had two years,
2007and 2011, over the standard with days at .8¥%d .3b6respectivelyBroward County had a slightly
higher percent average of .28% than Miadnl RS / 2 dzy i & Q ®Datatfer Munroé @bEnNdwasS ©
unavailable.

Table 15:Percentges of Days with Particulate Mter (PM2.5) Levels ovethe National Air Quality
Standard

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Average

Broward 0.6% 0 0 0 0 1.9% 0 0 0 0.3% 0.28%
Miami-Dade 0.3% 0 0.6% 0 0 0.6% 0.3% 0 0.3% 0 0.21%
Monroe -- -- -- -- -- -- -- -- -- -- --

PalmBeach O 0 0 0 0 0.8% 0 0 0 0.3% 0.11%

SourceFlorida Environmental Public Health Tracking

Broward County had the highest yearly average between 2002 and 2011 of ambient concentrations of

PM with an average of 14.1. Miasbiade County had the second greatest 10 year period average of 8.7
F2f{t26SR o0& tlfyY .SIOK /2dyReQliatf ¥ ooS I @S NDA&WI A 2434
averages were in 2006 at 8.4 and 8.2 respectively. MBmiRS / 2dzyi e Qa KAIKSald &S|
2005 at 9.7. Data for Monroe County was unavailable.
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Table 16:Averages of Ambient Concentrations of Particulatdatter (PM2.5 per ug/m3)
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Average

Broward 8.0 8.2 84 83 8.5 8.2 7.7 7.0 7.0 6.8 7.8
Miami-Dade 9.1 9.4 96 9.7 9.5 8.9 8.1 7.6 7.8 7.4 8.7
Monroe = = = = = = == = = = =

Palm Beach 7.3 8.1 8.1 8.1 8.2 7.3 6.6 6.1 6.4 6.4 7.3
SourceFlorida Environmental Public Health Tracking

Miami-Dade County &d the most days with maximum eighour average ozone concentration over the
national air quality standard between 2002 and 2011 with 20 days, followed by Broward County with
eight days, and Palm Beach County with seven days. Mbaé County, Palm Beach County, and
Broward County all hathe greatest number of days with maximum concentrations in 2@&¥éward,
Miami-Dade, and Palm Beach counties all had their highest number of days during this time period in
2006.Monroe Countydatawas unavailable.

Table 17: Number of Days with Maximumght Hour Average Ozone Concentration over the National
Air Quality $andard

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Total

Broward 1 0 1 1 4 0 1 0 0 0 8
Miami-Dade 1 3 1 0 6 2 4 1 1 1 20
Monroe -- -- -- -- -- -- -- -- -- -- --
PalmBeach O 1 0 0 3 0 1 0 1 1 7

SourceFlorida Environmental Public Health Tracking

Cancer

Rates of all ancer deathsfell starting in 2003 in all four counties and statewide. Monroe County
experienced an increase in rates in 2010 of 184.6 per 100,000, up from iM2009.Monroe County

had the largest decrease in rates between 2003 and 2012 from 201.9 per 100,000 to 16M81%
decrease. Broward County had the smallest decline in all cancer death rates during the time period with
a-5.2% rate change.

Table 18: Rates of All Cancer Deaths per 100,000 Population

REGIONAL CLIMATE ACTION PLAN HEALTH IMPACT ASSESSMENT -



2003
Broward 166.7
Miami-
Dade 160.5
Monroe 201.9
Palm
Beach 159.0
Florida 177.5

Source: Florida Charts

173.9
155.3
184.0
159.2
176.2

2004

2005

174.5
153.4
200.3
158.6
174.7

2006

163.5
151.8
178.1
148.9
168.6

2007

167.0
142.8
153.6
152.8

163.8 164

2008

165.8
142.3
146.4
148.4

2009

162.9

164.3
139.3
149.7
151.1

2010

158.3
140.1
184.6
142.9
161.2

2011

154.2
137.7
156.4
140.5
159.9

2012

158.1
139.6
160.8
144.7
160.3

Percent
Rate
Change

-5.2%
-13.0%
-20.4%

-9.0%

-9.7%

The rates of melanoma incidence have decreased from 2002 to 2010 in Broward;[Madmiand Palm
Beach counties. Monroe County rates were the only county rates that increased during the time period
with an 11.0% increase,ore than double the statewide increase of 4.3%. Midyade County have the
largest percent rate decrease during the time period28.5%.Rates of melanoma deaths decreased in

all four counties between 2002 and 2010, while the statewide rate increasgutlgliby 3.3%. Monroe
County had the greatest decrease in rates®y§.5% with rates decreasing from 6.1 per 100,000 in 2003

to .7 in 2012. Broward County had the smallest decrease in tren@®sGi.

Table 19: Rates of Melanoma Incidence per 100,8@pulation

2002
Broward 18.8
Miami-Dade 10.6
Monroe 28.1
PalmBeach 24.7
Florida 16.3

Source: Florida Charts

2003

13.9
9.9
21.8
22.3
15.7

2004 2005 2006

15.7
10.1
21.1
22.7
16.3

14.4
8.6
15.7
22.5
17.6

15.2
8.4
21

20.6

16.6

2007

20.1
7.9
18.7
23.4
18.7

Table 20: Rates of Melanoma Deaths per 100,000 Population

2008

17.6
8.6
25.2
23.8
18.4

2009

16.5
8.3
18.9
20.5
17.8

2010

17
7.9
31.2
19.7
17.0

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Percent
Rate
Change

-9.6%
-25.5%
11.0%
-20.2%

4.3%

Percent
Rate
Change
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Broward 2.8 3.1 3.0 3.4 2.5 3.4 2.2 2.3 2.6 2.7 -3.6%
Miami-Dade 2.0 1.7 11 15 1.6 11 15 11 1.4 1.7 -15.0%

Monroe 6.1 2.7 5.1 4.4 3.7 2.1 7.6 4.5 4.9 0.7 -88.5%
Palm Beach 3.0 2.6 2.1 3.2 2.6 2.4 3.1 2.5 3.2 2.7 -10.0%
Florida 3.0 2.9 2.8 2.9 2.9 2.8 3.0 2.7 3.0 3.1 3.3%

Source: Florida Charts

All four counties and the state had a decrease in ratekinf cancetincidence and deaths between
2002 and 2010. Monroe County had the greatest lung cancer incidence rate decrea3«e6 followed

by Broward County withl9.0%. MiamDade County had the smallest decrease in incidence rates-with
nop> d@ a2y NP Slentealey iin 2ADZA wede yhGck higher than the other three counties and
remained the highest in 2010, despite the large positive rate change. Broward and Monroe counties had
the greatest decrease in lung cancer deaths rates between 2003 and 2012. Monroty Gad the
highest rates of lung cancer deaths than the other three counties almost every year of this time period,
with the exception of 2008 and 2009 when Broward County had the highest rates.

Table 21: Rates of Lung Cancer Incidence per 100,000 Btiqul

Percent
2002 2003 2004 2005 2006 2007 2008 2009 2010 Rate
Change
Broward 67.5 69.1 65.4 658 612 645 625 60.4 54.7 -19.0%
Miami-Dade  48.9 47.7 53.9 50.2 50.3 47.7 478 43.8 46.7 -4.5%
Monroe 79.7 87.6 77 67.4 79 60.7 59.7 54.1 60.8 -23.7%
Palm Beach 62.9 62.5 63.3 644 621 584 59.0 615 535 -14.9%
Florida 72.1 715 739 723 685 659 67.0 65.5 634 -12.1%
Source: Florida Charts
Table 22: Rates of Lung Cancer Deaths per 100,000 Population
Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change

Broward 484 475 482 444 427 451 426 386 383 37.3 -22.9%
Miami-Dade 345 351 353 350 333 321 316 314 293 293 -151%
Monroe 536 525 581 512 489 352 423 575 403 414 -22.8%
Palm Beach 43.7 423 428 412 410 39.2 402 383 36.1 376 -14.0%

Florida 53.1 534 520 50.1 47.8 481 47.3 46.2 449 450 -15.3%
Source: Florida Charts

It is important to note that tobacco smoking is the biggest risk factor for lung cancer, surpassing ambient
air quality. Both first and secondhand smoke from cigarettes and other nicotine products can increase a
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national average on smokirgtributable adult mortality rates. The decreases in rates of lung cancer
incidence and deaths in the four counties could be a result of the decrease of tobacco smokifauin all
counties and statewide. Monroe County has the highest rate of current adult smokers which may
explain the high rates of lung cancer incidence and deaths from the first and secondhand smoking
health effects of nicotine products.

Heart disease death rates in all four counties and across the state devreasedbetween 2003 and
2012 MiamiDadeCountyhadthe highest rates at 23per 100,000 in 2003 and had the greatest rate
decrease 0f-31.8%.Monroe County had the lowestrate of 171.3per 100,000in 2003had had the
smallest rate decrease 619.9% Monroe County was the only county to have a rate decrease less than
the state rate change during this time period-26.3%.

Table 23: Rates of Heart Disease Desafier 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change
Broward 208.5 199.0 200.0 188.8 172.5 168.1 160.8 165.3 150.9 153.4 -26.4%
Miami-Dade 237.0 227.2 223.3 200.9 187.8 177.4 169.2 171.1 156.9 161.6 -31.8%

Monroe 171.3 1655 172.1 160.8 165.2 150.9 131.6 150.1 129.1 137.2 -19.9%
Palm Beach 189.0 168.0 162.6 143.3 149.1 142.2 133.8 134.6 133.4 137.1 -27.5%
Florida 210.7 196.5 189.3 175.3 163.8 158 152.8 158.3 153 155.3 -26.3%

Source: Florida Charts

Myocardial Infarction or heart attack,death rates decreased between 2003 and 2012 in all four
counties and the stateBroward County had the largest rate decrease during this time period -with
48.9%. Monroe County had the smallest decrease in rate24f7%. Miami-Dade County had the
highestsingle yearly rate of all counties in 20036&.2per 100,000 but rates decreased by almost half
by 2012.

Table 24: Rates of Heart Attack (Myocardial Infarction) Deaths per 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change

Broward 538 505 435 371 365 350 33.0 332 269 275 -48.9%
Miami-Dade 63.2 61.1 59.0 51.2 459 399 39.1 439 348 33.8 -46.5%
Monroe 29.6 424 364 233 238 306 218 36.6 18.2 223 -24.7%
PalmBeach 38.7 29.8 295 272 247 243 252 241 246 257 -33.6%
Florida 477 427 38.7 348 31.0 301 29.2 293 272 275 -424%

Source: Florida Charts

Rates of stroke hospitalizations decreased for all counties and the state with the exception of Monroe
County between 2003 and 2018lonroe County stroke hospitalizations rates increased duringtitinis
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period, despite rates fafig to thelowestof all @unties and statéen 2009.Miami-Dade County had the

largest stoke hospitalization rate decrease-a7.8%. Rates oftr®ke deaths decreased for all four
counties between 2003 and 201onroe Countyhad the greatest decrease in rates decreasing by over

half from 43.1 per 100,000 in 2003 to 19.0 in 2012, a 55.9% change. Palm Beach County had the smallest
rate decrease 0f18.3%. Broward and Miardade counties stroke death rates decreased by the same
amount during this time period25.8%.

Table 25: Ratesf Stroke Hospitalizations per 100,000 Population
Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change
Broward 309.8 301.6 286 270.6 260.3 263.8 257.1 244.8 237.4 236.7 -23.6%

Miami-Dade 373.5 353.0 335.9 307.9 302.3 287.6 283.0 282.0 283.6 269.8 -27.8%

Monroe 2254 236.1 220.5 187.0 177.9 184.5 150.1 198.1 197.9 239.2 6.1%
Palm Beach 280.1 270.0 247.0 237.2 243.9 234.4 2325 223.7 221.0 214.6 -23.4%
Florida 320.5 312.6 296.7 282.8 279.0 272.1 268.8 267.7 264.6 266.2 -16.9%

SourcefFlorida Charts

Table 26: Rates of Stroke Deaths per 100,000 Population
Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change
Broward 43.8 441 433 389 369 362 36.6 341 346 325 -25.8%

Miami-Dade 38.4 359 346 340 330 312 293 280 288 285 -25.8%

Monroe 43.1 312 348 328 318 258 184 266 227 19.0 -55.9%
PalmBeach 349 346 353 29.0 280 269 29.1 29.2 275 285 -18.3%
Florida 429 404 382 353 339 319 309 320 315 312 -27.3%

Source: Florida Charts

Rates ofE.coli, Salmonellosis, and Campylobacteriogse used to assess foodborne diseases in
Southeast FlorideE.colirates in all counties except Monroe increased between 2003 and 20tbaroe
County rates were zerevery yeamwith the exception of 2008 and 2011 when rates were 2.7 anghér4
100,000respectively.The highesk.colirates occurred in Monroe County in 2008 at 2.7 per 100,&00.
colirates in Broward, Miamibade, and Palm Beach counties spiked in72®ates in Broward County
were highest in 2009, and in 2010 in Palm Beach Coiigmi-Dade and Broward counties had the
greatest increases in rates during this time perio@@9.0% and 150.0% respectively, althotigh rates
remained below 1 per 100,00population.

Table 27: Rates dE.Colper 100,000 Population

Percent

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change

Broward 0.2 0.5 0.1 0.2 1.0 0.5 0.5 0.7 0.2 0.5 150.0%
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Miami-Dade 0.1 0.2 0 0.1 1.7 0.9 0.9 0.8 0.7 0.4 300.0%

Monroe 0 0 0 0 0 2.7 0 0 1.4 0 --
Palm Beach 0.4 0.5 0.4 0 0.7 0.5 0.4 0.5 0.6 0.7 75.0%
Florida 0.3 0.4 0.4 0.2 0.8 0.5 0.5 0.5 0.5 0.5 66.7%

Source: Florida Charts

Salmonellosigates increased in all countiemxcept Miami-Dade County between 2003 and 2012.
Monroe County had the greatest increase in rates during the time period of 8RId¥oe Countyhad
the highestSalmonellosisatesof the time periodin 2005at 41.4 per 100,000

Table 28: Rates ddalmonellosiper 100,000 Populatin
Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change

Broward 199 175 203 187 173 239 268 253 258 256 28.6%
Miami-Dade 245 194 279 26.1 179 223 242 199 239 236 -3.7%

Monroe 190 255 414 37.0 26.7 203 340 233 248 346 82.1%
PalmBeach 21.3 219 29.0 265 262 271 317 326 315 322 51.2%
Florida 26.3 237 302 263 271 285 36.0 334 314 346 31.6%

Source: Florida Charts

Campylobacteriosisates increased for all four counties and the state between 2003 and 2012. Monroe
County had the greatest rate change with a 400% increase, far surpassing the second largest rate
increase in Broward County of 94.9%ampylobacteriosisates were highest inall Broward, Miami

Dade, and Palm Beadountiesand the state of Floridin 2011 and 2012Monroe County rates were
highest in 2010 and 2012. MiasbBiade County had the highest rate of the time period in 20011 at 16.3
per 100,000.

Table 29: Rates dfampylobacteriosisper 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change
Broward 59 54 43 48 50 69 51 61 98 115 94.9%
Miami-Dade 74 65 66 67 56 6.2 69 76 163 13.6 83.8%
Monroe 25 3.8 0 1.3 13 27 41 55 41 125 400.0%
PalmBeach 91 57 48 64 51 66 56 58 78 11.0 20.9%
Florida 60 56 49 50 55 60 60 64 108 104 73.3%

Source: Florida Charts

Nutritional deficiency hospitalizatioand deathrates provide insight into nutritional health outcomes in
Southeast Floridalhis health indicator measures malnutritiomterms of weight that wa converted to
standard deviations and measured against the reference population.

Nutritional deficiencies preantable hospitalization rategcreased in Broward, Miarbade, and Palm
Beach Countynd Florida between 2003 and 2Q1Ralm Beach County had the greatest increase in
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rates from 2003 to 2012wvith a 927.8% increaseéBroward County had the smallest rate cdge,
although the change was still large, of 448.2%. Rates for Monroe County weravaiigble for 2008
and 2012 wherthey were thehighestrates out of the four counties at 16.3 and 18.7 per 100,000
respectivelya 2 Y N2 S / 2dzy (1 @ Q& NIini2812 aas therlyigihest ratddétwesn2003 and n
2012 of the four counties.

Table 30: Rates of Preventable Nutritional Deficiencies Hospitalizatjpers100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change
Broward 2.7 2.2 2.0 1.3 2.4 7.7 96 123 154 148 448.2%
Miami-Dade 1.0 14 14 1.3 1.3 4.3 4.2 51 5.7 8.4 740.0%
Monroe - - - - - 16.3 - - - 18.7 -
PalmBeach 18 12 27 12 17 73 95 133 167 185 927.8%
Florida 2.1 1.8 2.1 20 32 108 155 175 20.0 20.9 895.2%

Source: Florida Charts

Nutritional deficientes death rates in Browarénd Palm Beach countidgd no rate change between

2003 and 2012Monroe Countynutritional deficiencieshospitalizationrates were the highest in 2003

and remainedhigher than the other three counties and the state in all years except for 2004, 2007,
2008, and 2011 when rates were zero per 100,000. Monroe County had a larger decrease in +ates of
25.0% during this time period than MiasBil RS / 2 dzy (i@ Qa-30Nd%i S RSONBI asS 27

Table 31: Rates of Nutritional Deficiencies Deaths per 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change
Broward 0.3 0.3 0.2 0.3 0.2 0.3 0.2 0.2 0.2 0.3 0%
Miami-Dade 0.4 0.3 0.4 0.3 0.2 0.3 0.3 0.3 0.3 0.3 -25.0%
Monroe 2.0 0 11 1.2 0 0 1.1 1.1 0 1.4 -30.0%
Palm Beach 0.2 0.1 0.2 0.2 0.3 0.3 0.2 0.2 0.2 0.2 0%
Florida 0.8 0.5 0.6 0.4 0.4 0.5 0.4 0.4 0.4 0.4  -50.0%

Source: Florida Charts

Suicide rates decreased in MiaDade and Monroe counties and increased in Broward and Palm Beach
counties and Florida between 2003 and 208zicide rates are almost two times higher in Monroe
County than the next highest county of Palm Beacl2003, 20@, 2009, 2011 and 201Palm Beach
County had the largest rate increase between 2003 and 2012 of 27.7%, while Monroe County had the
greatest decrease in suicide rates during this time period 813%.
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Table 32: Rates of Suicigeer 100,000 Population
Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change

Broward 11.9 126 95 104 122 131 124 129 122 123 3.4%
Miami-Dade 8.5 8.0 7.8 75 104 9.0 9.2 8.2 7.6 8.0 -5.9%

Monroe 255 263 128 203 187 205 293 174 259 221 -13.3%
Palm Beach 11.2 122 11.3 112 140 135 140 132 138 143 27.7%
Florida 128 13.0 123 124 131 138 145 135 135 142 10.9%

Source: Florida Charts

Selfreported mental healthof adults may be a more accurate description of the state of memtalth

in the four counties and Floridhan suicide rates as suicide sva more extreme result of poor mental
health. Percentages of good mental health among adults in the four counties and Florida increased in
only Monroe County from 2007 to 2010. Adther counties and Florida had good mental health
percentage rates decrease between the time periods. Broward County had the greatest decrease in
good mental health rates with a percent change of 2.1%, followed by Mdadée County at 2.0%, and
Palm BeaclCounty at 1.6%. Broward County and Florida had the same decrease in percentages of good
mental health during 2007 and 2010.

Table 33: Percentages @éfdults with SelfReported Good Mental Health

2007 2010 Percent Difference
Broward 91.3% 89.2% 2.1%
Miami-Dade 89.5% 87.5% 2.0%
Monroe 84.6% 90.9% -6.3%
Palm Beach 92.2% 90.6% 1.6%
Florida 90.3% 88.2% 2.1%

Source: Florida Chart€DC Behavioral Risk Factor Surveillance System

Lead poisoningpesticide exposures resulting in a health effect, low birth weight, and nutritional
deficiencies hospitalization and deathates were used to ascertain information on human
developmental effectslndicators for lead poisoning and pesticide exposures riggulh a health effect

are not necessarily ideal measures of human developmental effects from climate change, as for example
those exposed to lead poisoning or pesticides may already be fully developed or may not pass this
exposure on to fetuses or youngildren. However, these indicators were the best available data for
this health effect category and they provide insight into the potential effects on the population. Low
birth weight and nutritional deficiencies hospitalization and death rates may beritve informative
indicators of human developmental effects as malnutrition in pregnant women causes low birth weight,
other poor birth outcomes, and later in life developmental deficiencies.

Rates in all countigsvith the exception of Monroe Countgeaeasedbetween2003and 2012 Miami-

Dade Countyead poisoningatesin 2003are almost three times higher than the next highest county of

Palm BeachMiami-5 I RS / 2dzy e Qa KAIKSAG NI GS 2F modo LISNJ
highest rates of 4.per 100,000 occurred in 2008 and 20Monroe County was the only county to have
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an increase in rates during this time period from 2.5 per 100,000 in 2003 to 4.2 in 2012, a 68.0%
increase. Broward County had the greatest rate decreas@/6% followed  MiamiDade County at
65.7%, and Palm Beach County wiB.6%. Florida had the smallest percent rate changd.as.

Table 34: Rates of Lead Poisonipgr 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change
Broward 4.1 2.8 1.7 1.3 2.2 2.2 2.2 1.2 4.3 0.1 -97.6%
Miami-Dade 13.1 13.3 6.7 6.1 7.3 7.8 6.9 9.7 54 45  -65.7%
Monroe 2.5 0 0 1.3 2.7 4.1 14 14 4.1 4.2 68.0%
Palm Beach 5.6 3.0 15 1.6 0.8 2.5 3.4 3.0 3.6 2.6 -53.6%
Florida 4.8 3.7 2.8 2.1 2.2 2.9 2.9 4.9 3.9 46 -4.2%

Source: Florida Charts

Data for rates of pesticide exposures with a health effect were only available for the year of 2011. Palm
Beach County had the highest rate, almost double that of the rates of any of the other threeex)atti

8.26 per 100,000. Broward County had the second highest rate at 5.44, Monroe County at 4.24, and
Miami-5 RS / 2dzy & i o®dpnd Cf2NARI Q& MNladeSandMbnroe dpp 4|
counties.

Table 35: Rates of Pesticide Exposures veéithlealth Eect per 100,000 Population

County 2011
Broward 5.44
Miami-Dade 3.54
Monroe 4.24
Palm Beach 8.26
Florida 6.55

SourceFlorida Environmental Public Health Tracking

Low birth weights, as defined for this indicator as live births urgf0 grams, increased from 2003 to

2012 in all counties and Florida except for Monroe County. Broward County had the largest rate increase
of 5.8%, followed by Palm Beach County 3.5%, MRade County with 2.3%, and Florida with 1.2%.
a2y NRS |/ 2edmdinslighi rattldledrease between 2003 and 2012.6£6. Broward County had

the highest rates of the four counties and Florida in all years except for 2004 and 2007 when Palm Beach
County had the highest rates and 2010, when Mi&rade County tied witBroward County.

Table 36: Rates dfive Births Under 2500 Grams (Low Birth Weigh¢)y 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change
Broward 8.7 8.8 9.3 9.1 9.2 9.8 9.7 9.1 9.3 9.2 5.8%
Miami-Dade 8.6 8.4 9 8.6 9 9 9 9.1 8.7 8.8 2.3%

Monroe 6.3 7.3 7.9 8.8 8.3 7.3 6.4 6.8 7.2 6.2 -1.6%
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Palm Beach 8.5 9.3 9.2 9 9.4 9.1 9.3 8.9 9.1 8.8 3.5%

Florida 8.5 8.6 8.8 8.7 8.7 8.8 8.7 8.7 8.7 8.6 1.2%
Source: Florida Charts

Nutritional deficiencies preventable hospitalization and deaths rates were previously discussed in the
Foodborne Diseases and Nutritisection in reference torables 30and 31. Nutritional deficiencies
hospitalizationgatesincreased in Broward, Miarbade, and Palm Beach Courdapnd Florida between

2003 and 2012 Palm Beach County had the greatesite increase innutritional deficiencies
hospitalization rates and Broward County had the smallest rate change during the time period.
Hospitalization rates foMonroe County were onlgvailable for 2008 and 2012 whéime highestrates

out of the four countiesMonroe Countynutritional deficienciegleath rates were the highest in 2003

and remained higher than the other three counties and the state in all yeacept for 2004, 2007,
2008, and 2011 when rates were zero. Nutritional deficiendeth rates inPalm Beacland Broward
counties had no percent rate change between 2003 and 2012

The number of hospitalizations fro heat increased in all four countidsetween 2003 and 2012
althoughnumbers fluctuated year to yeaBroward County had the highest average number of heat
related hospitalizations during this time period with 32.6 deaths. MiBaie and Palm Beach coledi
followed closely at 29.5 and 29.2 deaths respectivBigta from Monroe County veonly available for
2005, 2007, and 201€ach with only five reported heatlated hospitalizationsThe greatest number of
hospitalizations in one year was in Browatwunty in 2010 with 48 hospitalizations. The greatest
number of yearly hospitalizations in MiafDdade County was in 2005 with 46 and 47 in Palm Beach
County in 2011.

Table 37: Number of HeaRelated Hospitalizations
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Average

Broward 21 19 35 26 37 26 33 48 43 38 326
Miami-Dade 18 25 46 24 34 20 30 39 30 29 295
Monroe 5 - - - - - - 5 - 5 5

Palm Beach 17 30 29 22 29 17 29 33 47 39 29.2
Source: Florida Charts

Rates of heatelated deaths increased in Palm Beach and Mi@ade counties during the 20312

time period.Rates doubled from .04 per 100,000 in 2003 to .08 in 2012 in Made CountyBroward

County stayed relatively constantith a 0% rate change between 2003 and 2Q#2nroe County rates
stayed at zero, with the exception of 2010 when the rate increased slightly top£:3¥00,000Florida
rates decreased by25.0% during the time period.

Table 38: Rates of HedRelated Mortalityper 100,000 Population
Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change

Broward 0.06 0.06 0.06 0.17 0 0.06 0.06 0.06 0 0.06 --
Miami-Dade 0.04 0.13 0.04 0 0.04 0 0.16 0.04 0.08 0.08 100%
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Monroe 0 0 0 0 0 0 0 1.37 0 0 =
Palm Beach 0 0.08 0.23 0.08 0 0.23 0.08 0.08 0 0.15 -

Florida 0.08 0.13 0.11 0.13 0.07 0.09 0.16 0.11 0.07 0.06 -25.0%
Source: Florida Charts

tF NJAyazyQa FyR 'f1T KSAYSNRE RAaSIFaS NridSa o¢SNB
neurological diseases in the four countiesl 1 S& 2F RSIFGK& FNRY tINJAyazyQa
to 2012 in Broward and Mianibade countiedy 29.8% Rates in Monroe County varied the greatest
yeartoyearandK F R 0 KS KAIKSad tIFINJAyazyQa RS (2038 G§Sa 21
2005. Monroe County had the greatest decrease in rates between 2003 and 2012 w352 rate

change Palm BeaclCounty rates also decreasddring the time period by10.3%.

¢FofS odY whiSa [FO00B0NRDphlgtian2 y Q4 5381 (Ka

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change
Broward 57 6.0 6.7 55 7.7 7 6.4 7.7 6.5 7.4 29.8%
Miami-Dade 4.7 5.2 5.1 4.8 4.8 5.7 5.9 5.9 6.7 6.1 29.8%
Monroe 11.8 127 116 55 104 3.2 6.0 101 5.9 8.2 -30.5%
Palm Beach 7.8 6.5 7.6 7.2 7.2 6.8 7.3 8.2 8.3 7.0 -10.3%
Florida 5.8 5.4 5.8 55 5.9 5.7 5.8 6.6 6.5 6.7 155%

Source: Florida Charts

Alzheimer death rates decreased between 2003 and 2012 in all four cowrdd-lorida Broward

County experienced the greatest rate decrease3& 7%. Monroe County had the smallest percent rate

change of the four counties during the time period-dfl. #6. Monroe County had the highest rates of

lfT KSAYSNDRE RSIHFGKAE RdzNAYy3I GKS GAYS LISNA2R AY wHnAanc

¢lFotS nnay whidSa [@eFl00000PEpSIAtES NRa 58I (K&

Percent

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change

Broward 143 121 121 122 123 125 9.9 13.1 9.0 9.2 -35.7%

Miami-Dade 21.1 205 211 196 165 165 169 193 15.7 139 -34.1%
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Monroe 252 115 131 256 17.2 157 8.9 17 16.9 215 -14.7%
Palm Beach 15.7 144 154 147 174 147 109 10.7 119 119 -24.2%

Florida 181 168 178 175 168 16.3 155 176 16.1 156 -13.8%
Source: Florida Charts

Dengue Fever, Malariand West NileVirusrates were collected for the assessment of vectorboamel
zoonotic diseasedvionroe County, especially Key West, Ekperiencedan outbreak oDengue Fevdn

2009 and 201@vith rates 0f28.5 and 74per 100,000 respectivdy. In the previous six years, from 2003

until 2008, there were no reported caseséngue Fevein Monroe County. Rates decreased again in
2011 in Monroe County and across Florida, however the number of cases remained high likely due to
greater worldwide prevalencelhe percent rate changes of Mialdade County and Florida are very
high,however rates were only high in 2009 and 2010 in Monroe Coutliough transmission typically
occurs during foreign travel and local transmission has not been the usual method in which the disease
has been acquired in recent years, both reported caselliami-Dade County in 2012 were locally
acquired infections.

Table 41: Rates dbengue Feveper 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change
Broward 0 0 0 0.1 0.6 0.8 0.3 1.3 0.2 0.9 --
Miami-Dade 0.2 0 0 0 0.1 0.2 0.4 2.1 1.0 2.1  950.0%
Monroe 0 0 0 0 0 0 28.5 74 2.8 0 0%
Palm Beach 0 0 0 0 0.4 0.3 0.1 0.7 0.8 0.6 --
Florida 0.1 0 0 0 0.3 0.2 0.3 1.0 0.4 0.7 600.0%

Source: Florida Charts

Most Malaria cases were acquired out of state and were foreign in origin from 2003 and 2012. Over the
10-year period, Monroe County only had reportdthlaria cases in 2003 and 2007 of rates of 1.3 per
100,000. MiamiDade County rates reached their highest in 2010 4tger 100,000. Broward County
Malaria rates also reached 1.4 per 100,000, their highest during this time period, in 2009 and 2010.
tFfyY .SFEOK /2dzyieQa NIGSa 6SNB KAIKSald Ay wHnno
state average experierd a rate decrease between 2003 and 2012.

Table 42: Rates d¥lalaria per 100,000 Population

Percent

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change

Broward 0.7 0.6 0.3 0.3 0.2 0.7 1.4 1.4 0.9 0.6 -14.3%

Miami-Dade 0.8 0.9 0.6 0.5 0.4 0.5 0.8 1.4 0.8 0.4 -50.0%
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Monroe 13 | 0 0 0 13 0 0 0 0 O 100.0%

Palm Beach 1.2 1.0 0.6 0.5 0.4 0.3 0.8 1.2 0.5 0.3 -75.0%

Florida 0.5 0.5 0.4 0.3 0.3 0.4 0.5 0.7 0.6 0.3 -40.0%
Source: Florida Charts

West Nile Virusvas introduced to Florida in 200&llowing a drought. Since this introductioest Nile
Viruscases peaked in 2003 in Florida and remained at zero from 2005 until 2011 across the state and in
all of the four counties, with the exception of a 0.1 per 100,000 rate in the state of Flar205 and
2010 and in Palm Beach County in 2006. Low rates at this time were likely due to dry conditions from

Hnnc G2 wWnanndpd® 5SaLIAGS Fy AYyONBFaAS Ay Cf2NARIF OF a

there were no reported cases &West NileVirusin Broward, MiamiDade, Monroe, or Palm Beach
counties that yearWest Nile Virusases tend to be localized in Floridaierage rate changes for all four
counties and the state indicate an overall decreas@/est Nile Virusases between 2003 an@22.

Table 43: Rates diVest Nile Virugper 100,000 Population

Percent

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change
Broward 0.2 0.1 0 0 0 0 0 0 0 0 100.0%
Miami-Dade 0.3 0.7 0 0 0 0 0 0 0.1 0 100.0%
Monroe 1.3 0 0 0 0 0 0 0 0 0 100.0%
Palm Beach 0.2 0 0 0.1 0 0 0 0 0.1 0 100.0%

Florida 0.4 0.2 0.1 0 0 0 0 0.1 0.1 0.3 -25.0%
Source: Florida Charts

Ratesfor Vibrio, Giardiasisand Cryptosporidiosisvere used for assessment afaterborne dseases
Rates ofVibrio increased in all four counties and Florida from 2003 to 2012 except for Palm Beach
County, whose rates decreased by half during this time period. Mixadie County had the greatest
rate increase during this time period of 66.7%, althouglesaemained low reaching their highest, 1.5
per 100,000, in 2012. Palm Beach County rates never surpassed 1.0 per 100,000 andadieami
County rates never exceededpér 100,000 during the time period. Monroe County rates reached their
highest in 200916.8 per 100,000.

Table 44 Rates oWibrio per 100,000 Population

Percent

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change

Broward 0.2 0.3 0.4 0.2 0.3 0.1 0.5 0.7 1 0.5 150.0%
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Miami-Dade 0.3 0.1 0.1 0 0 0.3 0.2 06 04 0.5 66.7%

Monroe 1.3 2.6 5.2 5.3 0 4.1 6.8 14 0 14 1.7%
Palm Beach 1.0 0.8 0.7 06 05 0.2 0.7 0.5 1.0 0.5  -50.0%
Florida 0.7 0.6 0.6 05 05 05 06 07 0.9 0.9 28.6%

Source: Florida Charts

Rates ofGiardiasisdecreased in all counties and Florida between 2003 and 2012 except for Broward

| 2dzyGeé® . NRgl NR /2dzyieQa NI GSa MigndDdid Coshiy had the M H @ y:z
highest rates ofGiardiasispeaking at 32.4er 100,000n 2010. BrowardCalzy (i léghest ratesverein

20100f 8.5per 100,000 a2y NB S / 2 dzy (i & Q4 at K819FeK BE,AD0a4dPNB Bdagh H 1Ny

/ 2 dzy G & Q date Kvas3nK281® @t 32.ger 100,000 Miami-Dade County had the high&iardiasis

rates than the other thre 2 dzy 6 A S& | YR Ct 2NARI Ay SOSNE &SI N SEC
exceeded Miamb I RS / 2dzy i@ Qa NI GSo

Table 45 Rates ofGiardiasisper 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change
Broward 4.7 4.9 3.7 4.0 3.7 6.1 7.7 8.5 55 5.3 12.8%
Miami-Dade 10.7 135 102 9.7 11.1 126 314 324 125 94 -12.2%
Monroe 5.1 5.1 0 0 27 189 41 151 55 0 -100.0%
Palm Beach 6.3 4.1 5.7 6.0 55 90 94 7.7 6.3 5.2  -17.5%
Florida 6.4 6.3 55 62 69 75 106 114 6.6 5.8 -9.4%

Source: Florida Charts

Cryptosporidiosisates decreased in Broward County between 2003 and 2012. MiamR S / 2 dzy (i & Q2
rates remained the same, while Monroe and Palm Beach counties increased. Palm Beach County had the
largest increase in r&&a 2F HmMn eI AYFffSNI 0KFy Cf2NARI Q& N
changesCryptosporidiosisates remained relatively lovwn all four counties between 2003 and 2012.
Miami-Dade and Monroe counties experiencttkir highest rates in 2008f 2.7 and 4.1 per 100,000
respectively¢ KS GKNBS @SINAR LINA2NJ (2 FyR F2fft2gAy3a azyN
were all zeroBroward County rates were highest in 2006 and Palm Beach County rates were highest in

2007.

Table 46 Rates ofCryptosporidiosiper 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change
Broward 1.8 2.5 2.7 2.9 1.3 3.2 0.9 1.3 2.4 1.5 -16.7%
Miami-Dade | 0.9 0.8 1.5 1.8 2.0 2.7 1.0 0.9 0.9 0.9 0%
Monroe 1.3 3.8 0 0 0 4.1 0 0 0 1.4 7.7%
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Palm Beach 0.7 0.2 1.7 15 3.5 2.8 3.3 1.7 2.6 2.2 214.3%

Florida 0.7 0.9 1.6 3.2 4.0 3.0 2.7 2.2 2.3 2.5 257.1%
Source: Florida Charts

Vectorborne andwaterborne diseasestotal enteric diseases displayed Table 47 in all four counties

and on average in Florida increasketween 2003 and 2012vith Monroe and MiamDade counties
experiencing thdargest rateincreasesThe rates of change for total enteric diseases indicates that the
rates of diseases in all four waties and the state have increased between 2003 and 2012. Monroe
County experienced the greatest increase of the four counties with a rate change of 232.0%. Palm Beach
County experienced the smallest increase with a rate increase of 2.7%. Monroe Cqoperiersed the

highest rate of the four counties and the state average of enteric diseases in 2010 of 82.3 per 190,000.

is important to note that many of these enteric diseases can be transmitted through food or water and
case records are not always clear.

Table 47 Rates of Total Enteric Diseases* per 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate
Change
Broward 1.1 1.2 2.0 15 2.1 2.9 2.6 3.2 1.4 29 163.6%
Miami-Dade 5.3 4.7 3.6 14 2.9 55 6.5 146 14.1 11.7 120.8%
Monroe 25 102 7.8 6.6 5.3 5.4 34 823 96 8.3 232.0%
Palm Beach 11.1 9.9 9.1 8.2 6.8 9.3 9.3 6.3 88 114 27%
Florida 8.0 8.0 7.8 7.7 9.0 100 115 138 148 151 88.8%

*Campylobacteriosis, Cryptosporidiosis, Cyclosporiasis, E. Coli, Shiga Toxin Producing, Giardiasis, Hepatitis A,
Salmonellosis, Shigellosis, and Typhoid Fever.

*Pre-2009 IncludesCampylobacteriosis, Cryptosporidiosis, Cyclosporiasis, E. Coli, Shiga Toxin + (Serogroup Non
0157), Entrohemorrhagic E. Coli (EHEC) 0157:H7, Escherichia Coli, Shiga Toxin Producing, Giardiasis, Hepatitis A,
Salmonellosis, Shigellosis, and Typhoid Fever.

Saurce: Florida Charts

Drowning rates do not necessarily capture the full picture of the potential for weattlated morbidity

or mortality due to climate changeelated factors as these deaths may not be dudi@oding or climate
changerelated factors. To understand these true numbers considering the nature of the causes of death
are not included in these health rates, the causes of deaths would have to be explored individually.
Examining the auses behind thes death rates wa beyond the scope of this HIA, however drowning
rates can provide insight into the potential effects SioR flooding exacerbated by Shfay have on the
morbidity and mortality of the populations in these heavily populated coastal counties

Drowning rates have decreasbatween 2003 and 201 all counties and across the state of Florida
with the exception of Monroe County. Monroe Coumgtesincreasedoy 39.5% anexperienced high

rates of drowning ire0042009 and 2011with the highet rates in 2006 and 2008 at 9@r 100,000
a2yNRBS /2dzyieQa KAIKSaAdG NI GSa 6SNB (KS KAIKSAD
2012.
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Table 48: Drowning Ratgser 100,000 Population

Percent
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Rate

Change
Broward 2.6 1.9 1.8 2.3 2.1 3.0 1.6 2.3 2.4 24  -1.7%
Miami-Dade 2.0 14 1.8 15 1.8 1.7 1.7 1.2 1.0 0.9 -55.0%
Monroe 3.8 6.8 9.5 9.6 7.6 9.6 6.3 3.8 5.6 53 39.5%
Palm Beach 2.2 1.7 2.5 2.2 2.8 2.9 2.7 2.0 1.7 15 -31.8%
Florida 2.2 2.0 2.0 2.2 2.1 2.0 2.0 2.0 1.8 1.8 -18.2%

Source: Florida Charts

Omitted Health Conditions
Certainhealth data for Monroe County was unavailable and therefamitted from analysis due to a

lack of available dateData on the prevalence of the heakffects ofharmful algal bloom# Southeast
Florida was unavailable and could not be included in the assessment.

REGIONAL CLIMATE ACTION PLAN HEALTH IMPACT ASSESSMENT -



Over the past 50 years, global temperatures have increased more than 3.6 degrees Fahrenheit, or 2
degrees Celsius, &HGs particularly from carbon dioxide from human activities like the burning of
fossil fuels for transportation, have become trapped K18 S NI KQ& | 0Y2aLIKSNBZI 41
(Karl, Melillo, & Peterson, 2009; Pachauri & Reisinger, 2007). By the end of the century, these
temperatures are projected to rise another 1.8 to 4 degrees Celsius (Pachauri & Reisinger, 2007). This
global temperatire warming has led to environmental changes in precipitation patterns; the melting of

ice caps, sheets and glaciers causing sea level rise; the heating and acidification of oceans; and more
frequent extreme weather events like stronger storms, heat wased droughts (Karl, Melillo, &
Peterson, 2009; Pachauri, & Reisinger, 2007). Environmental changes have created changes in
waterborne, vectorborne, and foodborne disease patterns; coastal flooding; air and water quality; and
ecology and agriculture to naneefew (Karl et al., 2009).

Climate change impacts will be felt globally, but certain areas and populations are recognized as
particularly vulnerable to climate change impactscluding Miami, greater New Yorkjumbai,

Shanghai, and New OrleanéHeimlich, Bloetscher, Meeroff, & Murley, 2009; Pachauri & Reisinger,

2007). The Southeast Florida region, with its-gimg coasts, subtropical climate, porous ground, and

particular water hydrology, is one of the most vulnealareas in the world where climate change

threatens both the natural environment and the population living there (Heimlich et al., 2009). The
NBIA2yQa fFNHBSald OAdeées aAl YAZ NIyla FY2y3da (GKS (2L
of climate change (Hanson, Herweijer, Patmore, Hallegatte, Cdiedot, Chateay, & MuiWood,

HAanyod® 2AGK on LISNOSyid 2F GKS adlridsSQa LUz FiAzyY
serious threat to a significant population (U.S. Census BugHip).

The melting of ice caps, ice sheets, and glaciers from the global temperature rise resulting in a significant
loss in ice mass and the thermal expansion of the oceans waters have both contributed dadSisR
expected to contina (Karl et al., 2009). South Florida is considered to be one of the most vulnerable
regions to the effects of SSEFRCCE011). Saltwater intrusion, inundation, erosion, and increased
storm surges from increased extreme weather events like hurricarese perious threats to this low

lying region and its populous coastal communitiszsone SLR scenario of a one and a half foot rise by
2100, an estimated 193,000 MiasDiade County residents will be affected, 169,000 in Broward County,
and 3,500 in Palm Beh CountyfZhang 2011).

The USACE, using Key West tidal data from-1998 with a base projection from 2010, projected that

SLRn Southeast Florida will raise one foot from the 2010 baseline between 2040 and 2070 and could

raise two feet by 2060 (USEC2009). SLRINE 2SOl A2y a O2dzZ R YSIy OGKFG {:
systems, transportation infrastructure, agricultural lands, and the largest wetland in North America with

its delicate ecosystem could be damagedhdng 2011; Karl et al., 2009). Florida ONHzOA I £
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interdependent water management systems and water resources that play an important role in assuring
the regions habitability will likely be impacted by storm surges exacerbated by rising sea levels during
extreme weather events (Heimlich et &009).

As global temperatures rise, extreme heat events, also called heat waves, are becoming more intense

and frequent (Portieret al., 2010 @ ¢ KS 9t! RSTFAySa SEGNBYS KSIi SO
weather that are substarlly hotter and/or more humid than typical for a given location at that time of
@8SINE O6Hnnyo® ! RRAYy3I (2 (KSasS SEGNBYS KSIG S@Syi
development where land and vegetation have been replaced with solar re#echeat trapping

materials and closely packed, tall buildings that trap heat in a literal urban island (EPA, 2008).

Between 1949 and 1995, the frequency of heat waves increased 20 percent in the U.S. and is projected

to continue increasing in frequencyuration, and intensity (Kravchenko, Abernethy, Fawzy, & Lyerly,

2013). Two of the largest cities in Southeast Florida, Key West and Miami, rank first and second
NEaLSOGA@Ste a GKS K2GGSad OAdGASa Ay l@tsof | o{ & o
elderly, a group particularly vulnerable to heafated morbidity and mortality, extreme heat events

L2asS | GKNBIG G2 (GKS NBIA2YyQa GdzZ ySNI o6t S LI LIz | i
2012).

Climate change is a serious public health threat that has already begun to affect human health outcomes
and disease patterns (Haines, Kovats, Camyhlegitirum, & Corvalan, 2006). Although preventative,
mitigative and adaptive strategies for climate changé help lessen negative health impacts, human
health will continue to be affected from present climate change conditions (Hess, McDowell, & Luber,
2011). Rising sea levels, intensified by storm surges, increased precipitation and flooding; and the
increasing frequency and severity of extreme heat events that can cause droughts, wildfires and
worsened air pollution, present the greatest threats to human health outcomes (Kjellstrom &
McMichael,2013 Portieret al., 2010.

Climate change will both aggraeaexisting human health risks and conditions and create new ones,
while the health impacts will vary and have both direct and indirect effects (Kjellstrom & McMichael,
2013. Populations with physical (pregnant women, children, the elderly, coexistirgdjtioos), social

(low socioeconomic status), and geographical (urban and coastas) vulnerabilities will be most
affected (Portieret al., 2010. The health impacts will be felt to different degrees throughout various
parts of the world, but certain aas have already been identified as the most vulnerable (Brian, 2005;
Doherty & Clayton, 2011; Hanson et al., 2008; R&gstein, Lipp, Sherman, Bernard, & P20Q01;
SEFRCCZ)1)).

Rising temperaturg from carbon dioxide i@HGemissions has led to correlating peak®ronelevels in
recent years (Brian, 2005). Seasonal climate changes and poor air quality from air pollutants like
particulate matter (PM), tropospheric ozone, nitrogen dioxide causgdcdérbon dioxide, and rising
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temperatures have the potential to impact lung function and the incidence and prevalence of asthma,
respiratory allergies, and airway diseases (Shea, Truckner, WelBaden 2008. Extreme heat events
increase PM in the airmal the chances of harmful algal blooms becoming aerosolized, aggravating
asthma and respiratory diseases, while wildfires can release respiratory irritant and carcinogenic
substances into the air exacerbating asthma and allergic diselagekence shows #t increased carbon
dioxide increases pollen production, earlier flowering periods, and longer pollen seasons for some
allergenic plantgShea et al.2008. Increased rainfall and flooding along with rising temperatures can
lead to the growth of mold andungi indoors, aggravating asthma and respiratory allergidsngell,

Mirer, Cheung& Douwes2011).

While the causes of certain cancers are known, the exact exposures that cause many cancers are still not
well understood (American Cancer Society, 2013). Exposure to air pollution, PM, and ultraviolet
radiation (UV) are known risk factors for certain cascé€Tucker, 2009). Air pollution and PM, two
known causes of lung cancer, are already present in the atmosphere due to increased levels of carbon
dioxide, but these conditions are also exacerbated during heat waves, increasing human exposure
(Stone, 2005)The depletion ofstratospheric ozoneas a result of climate change has increased UV
exposure, placing people at risk of developing skin cancers (Beelen, Hoek, van den Brandt, Goldbohm,
Fischer,Shouten, & Brunekreef 2008. Research on human exposure tixic chemicals and heavy
metals does not fully understand the relationship with cancer, but these hazardous materials are
4dzaLISOGSR 2F Ol dzaAy3d 2N AYONBFaAy3d | LISNaER2yQa NJ
precipitation or storm surges canagse the leaching or runoff of chemicals and metals into the
environment, potentially exposing humans to cancausing toxins (Portier et aR010).

High temperatures and heat waves are waicumented as being assotgd with having a direct impact

on adverse health effects like cardiovascular disease and stroke(loivValker,Liu, Hwang, & Chinery

2009; Luber & McGeehin 2008). The health impacts of air pollution and an increase in ozone and PM are
amplified durirg extreme heat events and contribute to cardiovascular disease and stroke (Stone, 2005).
Evidence also indicates that acute psychological stress caused by disasters and chronic psychological
stress triggered by extreme events can lead to cardiovasculaasis The stress of displacement
following disasters can create stresdated cardiac conditions, while a lack of access to adequate
medical care following extreme weather events may interrupt medical care for persons with chronic
cardiovascular conditia(Dimsdale, 2008).

Food production and food quality are expected to be affected by climate change, placing humans at risk
of foodborne disease, food insecurity, and malnutrition. Foodborne diseases represent a significa
public health threat because of their sheer number of cases reported each year and resulting economic
costs (Rose et al2001). The food supply may become contaminated following floods that cause
contamination of agricultural lands, food, water, andl$mm sewage and pesticides irrigation or from
harmful blooms in coastal waters that increase in warmer temperatyRsse et al.2001 Tirado,
Clarke, Jaykus, McQuatte@ollop, & Frank2010. Food safety standards can also be disrupted
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following an etreme weather event, leading to the spread of foodborne diseases. Foodborne Hllness
causing bacteria like salmonella thrive in warmer temperatures, like during extreme heat events, which
not only increases the risk of spread but also may create moreewirpathogens (Tirado et a010).

Extreme weather events, like droughts and storm surges can damage or destroy crops and food
supplies, disrupting food distribution and security (Tirado et2010. Disruptions to food distribution

can create food isecurity from either a lack of access to healthful foods or through rising food prices. A
lack of access to healthful foods either through availability or prices places people at risk of going hungry
or having to rely on foods with poor nutritional valubat can lead to health issues ranging from
malnutrition to obesity (BloenSemba, & Kraeme010).

Heat waves cause more weatheslated mortality in the U.S. than hurricanes, tornadoes, floods,
lightening, and eartquakes combined. Extreme heat events can cause heat exhaustion, syncope, heat
strokes, and death among other conditions (Luber & McGeehin, 2008) and are associated with an
increase in hospital admissions for cardiovascular and respiratory diseases Li2009. The elderly

and persons living alone, without air conditioning, with fep@sting conditions like cardiovascular
disease and mental disorders, and on certain medications are particularly at high risk otlated
morbidity or mortality (uber & McGeehin, 2008). Additionally, people living in urban environments are
vulnerable to the urban heat island effect and the amplified effects of extreme heat (Brian, 2005).

In recent decades, heaklated morbidity and mortality has decreased, likely due to early warning
systems, increased access to air conditioning, and better forecasting (KalkSteiene, Mills, &
Samenow 2011). However, projections estimate that withcieasing global urbanizations creating
urban heat islands, urban populations will experience greater heat health impacts in the future (Wilby,
2008). Extreme heat events are increasing and are projected to become more intense and frequent
(Pachauri& Reisiger, 2007).

Harmful environmental exposures or a disruption in development during the fetal development period
and early childhood have been shown to lead to developmental changes and deficits that can have
negative health eF SOG & ( KNP dz3 K 2 dzGDC, | 2013 JSlAdEtatignQand dxpgoFu tod
contaminants and biotoxins represent the two greatest climate change threats that could impact human
development Pottier et al.,2010. Maternal and early childhood malnutrition taa been shown to alter
normal human development and lead to chronic diseases in adulthood (Victdiy, Fall, Hallal,
Martorell, Richter, & Sachdew2008; Wu,Bazer, Cudd, Meininger, & Spenc&004). Population
displacement from flooding following stm surges and exacerbated I8t Rcan cause food insecurity

that can lead to malnutrition (Haines et al., 2006).

Flooding increases the chances of human exposure to harmful chemicals, toxins, and metals, like
mercury or lead, or pesticides known to alteormal human development, through the contamination

of water systemsFKottier et al.,2010 Schettler, 2001). Humans can also be exposed to biotoxins from
harmful algae blooms through seafood or exposure during a flooding elerter et al.,2010. Futue
agricultural practices will have to adapt to the effects of climate change on agricultural pest and disease
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patterns. This may require the use of more pesticides and herbicides and/ or the development of more
effective pesticides that could expose hunsathrough the environment, during extreme weather
events, or through food systems to these chemicals (Baxalidy, Beulke, Boucar8urgin, Falloon&
Williams 2009).

Mental illness has already beemcognized in the U.S. following natural disastd?Patz, McGeehin,
Bernard, Ebi, Epstein, Grambsch, & Trtanj, 20@imate change is expected to directly and indirectly
cause significant negative short and lelegm mental health effects, especially amgp those most
vulnerable to climate change and with preexisting mental health conditions (Doherty & Clayton, 2011).
Different extreme weather events relate to different mental health impacts. Acute and-tkmng
anxiety reactions, such as pdasaumatic stess disorder (PTSD) and depression, are linked to acute
weather events like floods, heat waves, and wildfires (Berry, Bowen, & Kjellstrom, 2010). Evidence
shows increased PTSD in children after Hurricane Andrew and substantially higher anxiety and mood
disorders than the general population among those who experienced Hurricane Katrina (@&alem,

Gruber, Jones, King, King, & Kess¥€07;La Greca, Silverman, Vernberg, & Prinst&®96). Extreme
weather events like flooding that cause immediate hkadiffects on affected populations through
displacement and disruptions in access to resources and to social networks can cause mental health
issues (Dimsdale, 2008). Extreme heat events have been associated with an increase in mental stress
manifested in a increase of violence, suicide, homicide and spousal abuse (Doherty & Clayton, 2011).

Certain neurological diseases and disorders are expected to increase in prevalence from an increased
risk of exposure to contamitian and toxins resulting from climate change (CDC, 2013; Portier et al.,
2010 Schettler, 2001). Climate change effects on the oceans have resulted in harmful algal bloom
neurotoxins in fresh and marine waters that bioaccumulate in shellfish and otheiifesgaat humans
consume. The frequency, geographic range and delivery of toxins from harmful algal blooms may be
altered by rising temperatures and extreme weather resulting from climate change, which will likely
affect those coastal communities that useafood as a food sources and are vulnerable to &IdR
flooding (Portier et al.2010.

Research shows that human exposure to harmful chemicals, toxins and metals, like mercury or lead, or
pesticides during developmental periods can cause neurologssales when coupled with other
environmental exposures (CDC, 2013; Schettler, 2001). Flooding increases the chances of human
exposure to these harmful chemicals, toxins and metals through the contamination of water systems.
Pregnant women and children ae¢ greatest risk of the health effects of environmental contaminants

as extreme weather events, SLR, and flooding increase in frequency and severity with climate change
(Portier et al.2010.

Many of the vectorborne andoonotic diseases that once caused significant morbidity and mortality in
the U.S, such as yellow fever, have been controlled, however they have been replaced by other
vectorborne diseases like Lyme dised§&age,Burkot, Eisen,& Hayes 2008). The transnission of
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vectorborne diseases depend on a number of factors including social, economic, ecological, climatic
conditions, and human immunityMcMichael,Woodruff, & Hales2006).Climate variability is known to

likely affect the transmission, incidence, and geographical range of vectorborne diseases (Gage et al.,
2008; McMichaelet al, 200§. Warming global temperatures and changing precipitation patterns will
affect the developrant and reproduction patterns of the many cedbfboded vectors, increasing vector
capacity for diseases like Chagas and West Nile, making new environments that are warming from
climate change ideal conditions for these diseases to flourish (Gage etGil), 20

Many mosquito vectorborne diseases, including malaria and dengue fever, are some of the most
sensitive diseases to climate chandfaiz Epstein,Burke,& Balbus 1996). Human migration following
displacement and damage to health infrastructure camtdbute indirectly to changing patterns in
disease transmissiorPatzet al., 1996). Population movement from changing environments or following
extreme weather events like flooding or extreme heat events could expose populations to new
vectorborne and @onotic diseases (Gage et al. 08). Future modelling on the effects of climate change

on vectorborne diseases project that climate change will have an increasing effect on future
transmission, however these models do not take into account-clonatic, public health prevention
measures that could offset transmissidvidMichaelet al., 2006.

Extreme precipitation has already been associated with waterborne disease outbreaks in the U.S.
(Curriero,Patz, Rose, & Lel@001). Waterbornaliseases are associated with three types of weather
events: heavy precipitation, flooding, and rising temperatures (Hunter, 2003). The increasing frequency
and severity of precipitation events and storm surges causing flooding coupled withilSbhBrease the

risk of exposure of more people to waterborne disease pathog€usriero et al., 2001).

With increasing climate variability, deficiencies in storm drainage, treatment, and storage will put
humans at risk of exposure to contaminati¢Rose et al.2001). Exposure to gastrointestinal illnesses

can lead to chronic and extended illnesses and even death, especially in vulnerable populations (Rose et
al., 2001).Rising temperatures may also lead to an increase in the frequency of harmful algal blooms.
Algal blooms coupled with runoff from heavy precipitation can contaminate recreational waters, placing
people in coastal communities and those exposed through contact at risk of negative health effects
(Curriero et al., 2001; Rose et al., 2001).

Floods, heavy precipitation, and storms are extreme weather events that cause wealthed
morbidity and mortality in the U.SGpklany 2007). The frequency of heavy precipitation and increase in
severity of storm eventsn the U.S. has already increased and is projected to continue increasing
(Pachaur& Reisinger2007). This increase in precipitation coupled with stronger storm surges and rising
sea levels indicate that coastal communities are at a greater risk of morbidity and mortality from storms
and flooding, especially during and immediately after the evéikarl,Meehl, Miller, Hassol, Waple, &
Murray, 2008).

Once extreme weather has passed, the risk from other health hazards persists. Waterborne disease
outbreaks, a damaged health care infrastructure, and mental health disorders following displacement
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from weather events like flooding can place people at risk of negative health impacts (Haines et al.,
2006; Hunter, 2003 atzet al., 1996). Although weatheelated morbidity and mortality has declined in
recent years suggesting the effective adaptive cifyaof the U.S. during weather events, the
experience with Hurricane Katrina serves as an example of how this capacity could be strengthened
(Goklany 2007).

Incorporating adaptation and mitigatiorirategies into public health policy is crucial to reducing climate
change vulnerability and poor health outcomes (Haines et al., 2006). Climate change adaptation and
mitigation strategies, policies, and protocols focus on short and-teng changes with a emphasis on
sustainable development (Metz, 200 Adaptation refers tgprotecting systems and building resilience

in response to anticipated climate stimuli and their effects in order to reduce harm or exploit benefits
(Keim, 2008; Parry, 200/litigation is the preventive approach of implementing policies, strategies,
and protocols that work to reduce current and futul®HG emissions (Hamin & Gurran, 2009).
Adaptation and mitigation are the methods to reach the objective of reducing vulnerability aksl ri
associated with climate change to reach the goal of resilient communities (Hamin & Gurran, 2009).
While the two strategies both work towards the same goal of preventing the effects of climate change,
the timeframes and distribution of benefits of thevt strategies vary. Adaptation can be both reactive
and proactive to the effects of climate change, working locally to directly create benefits. Mitigation is
proactiveapproach that providebenefits to preventing the effects of climate change (M&@7).

Effective climate change strategies cannot include one without the other. Adaptation and mitigation
must be incorporated into climate change strategies and policies together to achieve effective,
sustainable environmental outcomes and positive healiitcomes LaukkonenBlanco, Lenhart, Keiner,
Cavic, & KinuthiaNjenga,2009. However, the relationship between the two strategies is not always
complimentary when it comes to human health outcomes (Hamin & Gurran, 2009). The adaptive
strategy of instding air conditioning systems in buildings can reduce morbidity and mortality from
extreme heat events, but the energy required to run these systems goes against the mitigation goal of
reducing greenhouse emissionddtz, 2007 Luber & McGeehin, 2008). i important that adaptation

and mitigation strategies do not undermine one another, but that they focus on the larger goals of
creating sustainable development and preventing climate chaitganin & Gurran, 20Q9Diagram 2
provides a good description different adaptation and mitigation strategies and how they can overlap

in preventing and preparing for climate change (Center for Clean Air P24,
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Diagram 2 Adaptation and Mitigation Synergies
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Climate change adaptation and mitigation strategies and public health strategies often hheaefits.
Healthfocused climate change strategies can directly and indirdotipefit the environmentand
climate change adaptation and mitigation padie will often have a favorable impact on health
outcomes Frumkin, Hess, Luber, Malilay, & McGeehin, 2008; Haines, 2012; Metz). 2@0@nRy
mitigation policies reducingsHGswill have cebeneficial health effects of reducing morbidity and
mortality, espeally from chronic illness (Haines et &006). For example, mitigative policies reducing
individual vehicular use by encouraging the use of public transportation, walking, or biking and
increasing vegetable intake while decreasing meat consumption walgl directly help address the
U.S. obesity epidemic and other chronic conditions (Frumkin et al., 2008; Haines, McMichael, Smith,
Roberts, Woodcock, Markandya, & Wilkinson, 20HD)wever, some ctenefit scenarios like this one
may only apply to more deYoped countries and will depend community to community depending on
other factors such as the reliability and availability of public transport or safety when walking or biking
(Haines et al., 2010). Focusing on implementing policies that maximize thdsmnefits can help to
benefit health outcomes and prevent climate change (Haines, 2012).

Adaptation and mitigation strategies focusing on cost effectiveness are important for the health sector.
Some adaptation and mitigation strategies have already demnatesi success (Haines et al., 2006).
Early warning systems for extrenmeat events have already proven to bemauch more cost effective
policy todecrease morbidity and mortalitthan to treat heatrelated illnesgHarlan & Ruddell, 2011,
Kalkstein egl., 2011) Costbenefit analyses have been conducted to determine the economic valuation
of the health benefits of mitigation strategies such as lowering greenhouse emissions to reduce air
pollution and the associated health impacts from reduced air giolu While results varied on exact

cost savings, all calculations determined that the cost savings of health benefits made up for a
substantial portion of the costs of mitigation (Metz, 2007).

REGIONAL CLIMATE ACTION PLAN HEALTH IMPACT ASSESSMENT -



Responses to the health impacts of climate change cannobjissolated to the public health sector.
Climate change adaptation and mitigation strategies impacting health outcomes strategies should
emphasize multiple benefit actions across multiple sectdigtg, 200j. Approaches for addressing
these issues mustebcrosssectoral, includingtakeholdersirom transportation, building and housing,
energy production, landise planning, and more (Hallegatte, 2009). Adaptation activities must include a
full range of stakeholders from the community, government, and puétid private sectors to ensure
effective implementation (Ebi & Semenz2008. Choosing to implemeninitigation strategies that
engagekey stakeholders frommultiple sectors willhelp to overcome implementation barriers in
creatinga more cohesive sustable developmen{Metz, 2007.

Despite a basic understanding of the causes and general threats of climate change, the general public in

the United States are only somewhat aware of the health implications of cliciza@ge aibach,

Nisbet, Baldwin, Akerlof, & Diao, 201W0/eber & Stern, 2011). Climate change is very technical, and
0SOFdzasS 2F (KAA LIS2LX S 2FGSy NBfe 2y Yraa YSRAI Q&
climate change (Weber & Stern, 201 As climate change is most well understood as a scientific issue,
climate change is generally framed in scientific terms as an environmental problem (Maibach et al.,
2010; Weber & Stern, 2011). While it may be true that climate change is largely anrenental

problem, framing the issue in this way distances geofrom the issue and diminishegublic
engagement and investmerin the issues. Developing solutions usingeawironmental approachails

G2 YIFI1S OftAYIGS OKFy3Sda R iz iBEaQigiht BEE iS@rmy/di publie (G KS
health and the potential impacts climate change will have on health makes the issue more relevant and
significant. Influencing adaptation and mitigation behaviors will likely require messaging at both the
individual and communityevels (Maibach et al., 2010).

bSgs ONBIGAGS a0GNFGS3IASa INBE ySSRSR (2 STFFSOGAOSE
(Weber & Stern, 2011). These strategies may be modeled off of communication methods that have
already demonstrated effectiveness in altering individiealel behaviors, like mass media messages
F62dzi NBRdAzZOAYy3d K2dzaSK2f R St SOGNROAGE dzaS 2 NJ Lidzi G A
framework to redefine the impacts of climate changeuld help people understand climate change

impacts in terms of problems they are already familiar with, like asthma and the rise of new vectorborne
diseases in their communities rather than making it an issue that is just affecting other people in other

parts of the world. This new type of framing also has the potential to create new multisectoral and
multilevel communication partnerships (Maibach et al., 2010).

Finally, targeting the individuals and communities are important to changing individual aaldeioel
behaviors, however, decision makers at all leveldected officials, leaders in business and
nongovernmental organizations, community leademspresent an important audience. This audience
has the ability to influence community structure throughlicies, media and messaging, infrastructure,

the regulation of products and services (Weber & Stern, 2011). Additionally, mass media should be both
a target audience and a partner in communication as many people get their climate change information
from these sources (Weber & Stern, 2011).
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Historically, global mean sea levels have fluctuated naturally throughout history in response to global
Ot AYFGS OKIFy3asSQa Oe pdrigs O@rfthe Ktlcéntury, 3ince yieRendop 814 y 3
century and the start of the 2D century, global sea levels have increased at a faster rate than
geologically normal.

Table 49rovides the mean sea level trend changes over 100 years for tHogeAN\stations in Southeast
Florida. The data shows that based on data collected from 1931 to 1981 in Miami Beach, FL mean sea
level trends have increased 9.36 inches. In Key West, FL, mean sea level trends based?006 823

level data has risen 8.76dhes over 100 years. Vaca Key, FL data collected from 1971 to 2006 indicates
a 10.92 inch rise in sea levels over 100 years.

Table 49 Mean Sea Level Trend Changes Over 100 Years

NOAA Station County 100 Year Mean Sea Level  Data Collectiodime
Location Change Range
Miami Beach, FL Miami-Dade .78 feet (9.36 inches) 1931:1981
Key West, FL Monroe .73 feet (8.76 inches) 19132006
Vaca Key, FL Monroe .91 feet (10.92ncheg 1971-:2006
SourceNOAA(2013)

Current and historicSLR data was collected from NOAA. NOAA coldRlata in two of the four
Southeast Florida counties from this HIA: Midbaside County and Monroe County. The Midbaide
County station is located in Miami Beach, FL, while two stations are located in MGoro#y, one in
Key West, Fand the other in Vaca Key, FL.

Table 50illustrates the changes in mean sea level trend averages in three NOAA stations located in
Miami Beach, FL iMiami-Dade CountyKey West, FL and Vaca Key, FL, both in Monroe County in
measurements from 1971 to 2006 and 2012. Mean ®B&iRlIs in from 1971 to 2006 are 2.39 mm/yr. in

Miami Beach, FL; 2.24 mm/yr. in Key West, FL; and 2.78 mm/yr. in Vaca Key, FL. Updated measurements
from 1971 to 2012 in Key West, FL show a 0.05 mm/yr. inergasnean trends to 2.29. Updated
measurements in Vaca Key, FL for 2012 have a 0.3 mm/yr. increase in mean sea level to 3.08. The 2012
mean trend was unavailable for Miami Beach, FL.

Table 50 Mean Sea Level Trends in MM/YR from 1971 to 2006 and 2012

NOAAStation County 19712006 10712012 Mean
Location Difference
Miami Beach, FL Miami-Dade 2.39 -- --
Key West, FL Monroe 2.24 2.29 +.05
Vaca Key, FL Monroe 2.78 3.08 +.30
SourceNOAA(2013)
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There are a wide variety of SpRjections for the 20 century based off various mean sea level trends

based off calculations extrapolated from different measurements. For the purposes of this HIA,
Ftt2gAy3 GKS {9Cw/ / /| Qprojettighd. Tie AUBACE 2xfapalateé thistofic! / 9 { [
rate of SLRrom 1913 to 1999 based off of the 2010 levels in Key West, FL. These future projections
calculate SLEhrough 2100.Table 5lindicates projected time ranges for SinRreases of one, two, and

three feet in Southeast Florida based 20110 levels. Sea levels in Southeast Florida are projected to rise

one foot between 2040 and 2070, two feet between 2060 and 2115, and three feet between 2078 and

2150. The projection was developed based on NOAA Key West, FL historic rates of SLR3rtom 191

2006 (2.24 millimeters/ year) and projections for increasing future rates.

Table 51 Sea Level Rise Projections
Projected Increase in

Feet Time Range
1 20402070
2 20602115
3 20782150
Source USACIE2009)
ThemosNB OSy G | ®{ & / Syadza RIFGF FT@FAEF0fS 2y GKS T2 dzN

sources and sewage disposal, was frd®8a. This outdated information vganot ideal to understand the

current state of household water source and sewage disposal information, however it can provide
AYyaAraKd Ayid2 o6KIG KIFra 0SSy Ay (GKS Llndérstafdhy Y2y f & dz
where residents in the four emties souce their water from and how it wadisposed provides insight

into the potential for water source contamination.

In all four counties, over 90% of housing units source thvaiter from the public system aa private

company. Palm Beach Countyad the highest percentage of individual drilled wells used for a housing

unit water source at 8%, followed by Miadade County with 2%. Public sewers more the most
O2YY2y dzaSR aS¢l3S RAalLRalf YSGK2Ra Ay |Ipébfic T2 dzNJ
sewers was much lower than the other three counties. 49% of housing units used public sewers in
Monroe County, while 48% used septic tanks or cesspools. 15% of BlianRS / 2 dzy i e Qa K2 dza.
used septic tanks or cesspools, 11% of Palm BeachtyGCaml 9% or Broward County. 3% of Monroe

| 2dzy & dzaSR dahUGKSNJ aSlyaé¢ DadlarygdndBHowrd andRaim f = ™
Beach counties both had less than (136S. Census Bureau, 1992)

Table 52 Water Sources for Housing Units in Albur Counties
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Total Some

. Public System or Individual Individual Dug
County Housing . . Other
. Private Company  Drilled Well Well
Units Source

Broward 628,660 99% 1% 0% 0%
Miami-Dade 771,288 98% 2% 0% 0%

Monroe 46,215 97% 1% 1% 1%
Palm Beach = 461,665 92% 8% 0% 0%

Source:U.S. Censyd992)

Table 53 Percentages of Housing Units Sewage Disposal in All Four Counties

Units Public Sewer Septic Tank or Other Means
Cesspool
Broward 628660 91% 9% <1%
Miami-Dade 771288 84% 15% 1%
Monroe 46215 49% 48% 3%
PalmBeach 461665 89% 11% <1%

Source:U.S. Censyd992)

{FEf0d6F GSNI AYUNHZAAZY AyG2 {2dz2iKSIFad Cft2NARFIQa FNB3
serves aghe principal water supply fordbtheast Florida and the Florida Keys, has beeorecern for

Florida since the early #@ertury. Some surface aquifers im@heast Florida have already experienced

saltwater intrusion while other surface and coastal aquifers remain at threat of SLR. USGS studies in
Miami-Dade County in 1995 and PaBeach County in 1997998 demonstrated the vulnerability of

water sources in these areas to saltwater intrusion, although this was not related t¢S8h&1shein

1996; Hittle, 1999)As sea levels rise and droughts persist, saltwater intrusion is exptriaedrease

the extent of saltwater intrusion. Broward, MiasGit RS> a2y NBSZX IyR tlfyY . SI OK
supplies are all vulnerable to saltwater intrusion from SLR.

To determine extreme heat events in Southeast Florida,Standard Precipitation Index (SPI), collected
by the NOAA, was used for comparisdhe SPI is a probability measure of precipitation that measures
shortterm (SP01 for one month measurements), rdédm (SP12 for 1:Pnonth measurementsiand
longterm drought (SP24 for 24nonth measurements)These SPI measurements are standardized to
create an index that is negative during drought and positive during wet conditidessurements
become more or positive or negative as conditions become more seviakle 54, from NOAA,
demonstrates what the different SPI values mean in terms of drought.

Table 54 Classification Values for SPI
SPI Value: Drought Category:
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2.00 and above Extremely wet

1.50to 1.99 Very wet
1.00to 1.49 Moderately wet
-0.99 t0 0.99 Near normal
-1.00 to-1.49 Moderately dry
-1.50 to-1.99 Severely dry

-2.00 and less Extremely dry
Source:NOAA(2013)

NOAA has two divisions in the geographic area of this HIA, one in the Florida Keys and the second is the
Lower East Coast. Shaerm (SP01 one month) and logrm (SP24 24nonth) SPIs were used to

RSGSNN¥AYS {2dziKSI ad Cf 2 kdhtRily aditichsdeMEey Janubry R00/kiAda ( 2 NRA

January 2013.

Figure 1 and Figure 2 graphically depict SP01 omeonth and SP24 2rmonth measurements
respectively in the Florida Keys between January 2000 and JanuaryR2@a: ldemonstrates that
conditord NBIF OKSR GKS {tL Ol @292@Np)inledrly 2001, |4SIDWBNSBry St &
Hnany> f1F40S wHnnd FyYyR SFNI@& HAMe-HYirR yia0a, ealy 20016 S NB
Ftt26Ay3a WSEGNBYSt & RNBXand®08,Rate(P00Z, Watly 2008 AB0ILOH N n n =
and early and mik2011.

Figure 1: Standard Precipitation Index SPO1 from the Florida Keys
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Figure 2provides a larger picture at what SPI dry condition measurements in the Florida Keys
from January 2000 to January 2013 in the lbewgn. Compared td-igure4 showing longterm

dry conditions in the Florida Lower East Coast, the Florida Keys has drietiazenébr more

prolonged periods of time, but the dry conditions tend to be less extreme or sefagare 2

shows how conditions overall were drier in the Florida Keys from2a@# to late 2005, late

2005 to early 2007, mid to late 2007, mid to late 2088d early 2009 to late 2011. Much of

these drier periods were still within the normal conditions that would not be classified as
NBEFOKAY3 WY2RSNI GSté& RNEQO® -1.0/-240Ronly ik tnigPd05 NB I OK
and mid2009 to early 2010. C6BhA G A 2 Y & ¢ S NB1.50 i.99P nbEBhéaé theRehdEo 0
2009.
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Figure 2: Standard Precipitation Index SP04 from the Florida Keys
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Figure 3 and Figure 4 graphically depict SP01 omeonth and SP24 24month measurements
respectively in the Florida Lower East Coast between January 2000 and Januarki@od33shows

GKFG RNE O2yRAGAZYy & NBI OKS-ROahd up) indate2®6 mtdRODY, eaky2 y WS
2009, and early 2012. 2 Y RA G A 2y a ¢ SNBO tdVa98) the G 2081, 1aeN2B0R, late 2003,

SENI @ unnog F2ft26Ay3a WSEGNBYSte RNEQ O2yRAGAZ2YAS

Figure 3: Standard Precipitation Index SP01 from the Florida Lower Eaast
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Figure 4provides a larger picture at what SPI dry condition measurements in the Florida Lower East
Coast from January 2000 to January 2013 in the-teng. Conditions were much wetter lortgrm than

in the Florida Keys, although the few dry conditions were much drier. 2604, mid2005, mid2007

to early 2008, late 2009, mostof mid nMMX YR SIFNI & wuwnmu O23RehdiA 2y a
up) in the Lower East Coast sometimes reachingirislekes of-3.0, -4.0, and-5.0. Conditions were

Y3 SPHSNBLESS - 1B Middn npX SIENI @ wnanntI YR -EO0-@189) Hnngd
measurements were recorded in mgDO5, early 2006, and early 2012.

Figure 4: Standard Precipition Index SP24 from the Florida Lower East Coast
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In recent years, local and regional governments in Southeast Florida have been increasingly
implementing policies, initiatives, and programs addressing climate change. The levels of response
across the state vary, but some communities have been respondioljmate changeelated concerns

for almost three decades. In 2006, the state began to respond to growing concerns by implementing the

first of mitigative policies focused on reducing GHG emissions. In 2008, two key pieces of legislation
passed that engged local governments in GHG reduction. The first piece of legislation required all local
governments to include GHG reduction in the Comprehensive plans while the second directed that all
newly built local government buildings must meet the requiremeris ol G f S+ ad 2yS 2F
building rating systems. In 2010, legislation passed giving authority to local governments to make
recycling targets more aggressive and to create energy financing and retrofitting programs. As of 2011,
localgovernmentsmay 2 4 Sa0GF o0f A&AK al RFLIWGFGA2Y | OGA2Y | NBI &¢
areas vulnerable flooding, storm surge, extreme high tides, and other related impacts of SLR to prioritize
funding for infrastructure and adaptation.

In the Florida State ¢hlth Improvement Plan (SHIP), emerging issues related to climate change are
addressed as a focus area for public health practitioners. Florida must also be prepared to deal with the
continual threat of natural disasters, health emergencies, health migimdition, tropical diseases and
epidemics, which lends the opportunity to integrate municipal plans that address mitigation and
adaption policies with public health requirements. The local Community Health Improvement Plans
(CHIP) for each county are integtlto mirror the state plan, and therefore apply resources to these
emerging climateelated issues. In this role, local communities will be key to translating this work to
practice in monitoring climate changelated health changes.

In 2010, the four counties that are the focus of this Hefoward County, MiarADade County, Monroe

County, and Palm Beach Couttygether created the SEFRCCC, a partnership focused on mitigating the
causes of climate chargand adapting to climate change consequenéasmedin 2009, this regional
collaboration allows for these local governments to set their respective adaptation agendas while
providing a means for which state and federal government agencies can provitgidaicassistance

and support to the governments in a more efficient and resourceful marBiece its inception, the
SEFRCCC has developed theyear RCAP consisting of 110 adaptation and mitigation climate change
recommendations, an Implementation Glei to engage all public and private stakeholders in
implementation of the 110 recommendations, and has advocated for climate change policy measures at
the state and federal levels. The SEFRCCC advocates at the state and federal levels for climate change
related policies and strategies, specifically those related to SLR and vulnerabilities in the region. The
Compact has successfully advocated for policies at the federal and state levels to address issues related
to SLR and to implement the designation of thé Rl LJG G A2y | OQGA2Y | NBlFadé ¢K:¢
to discuss emerging issues and review progress.

In 2007, the Broward County Board of County Commissioners adopted the Broward County Resolution
to Reduce Greenhouse Gases to reduce &HGI YR & dzLJLJ2 NI GKS ! o{ ® al &2N
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Agreement as a participating city promoting local, state, and federal GHGs reduction. A Climate Change
Interagency Task Force was convened in 2008 and in 2010 the group developed the Broward County
Governmet Operations Climate Change Report to identify climate chaeged impacts, gather
baseline GHG information and provide recommendations for reduction, and identify Broward County
GHG reduction strategies. The report demonstrates a detailed level efamds the Workgroup
conducted to understand the various impacts climate change will have on the community, including SLR,
to inform policy making. The report demonstrates the level of preparedness Broward County has
achieved thus far in mitigation strategs.

In 2008, Broward County joined the other three counties as a member of the ICLEI, an international
organization supporting comprehensive approaches to supporting local governments achieve
sustainability, climate protection, and clean energy goalsthBr same year, Broward County joined

support for the Cool Counties Program by committing to reduce GHG emissions, committing to work

with all levels of county government to achieve 80 percent reduction by 2050, and to urge the federal
government to adopthie same reduction goal. In the same year, the Board of County Commissioners
FR2LIGSR GKS ! yAGSR {dFG§Sa DNBSYy .dzAftRAYy3 [/ 2dzyOAt Q
a0l yRINRa (2 RS@St2L) I a3aINBSY 0 dzidf Relv¢dntybddhddh O8 ¢
buildings. The Board also adopted a resolution to support the Airports Council International World

Board and affiliate organizations commitment to action on climate change. The Board also supported

state legislation focused on supporgjrrenewable energy alternatives. In 2009, the Board passed a
resolution supporting climate change legislation supporting adaptation and mitigation strategies.

Miami-Dade County has been involved in planning for climate change for almost three decades and in
recent years has made great progress in implementing climate change adaptation and mitigation
measures. In 1991, MianAblade County served as a founding membé the ICLEI and in 2009 was
selected by the organizations to develop a plan for the sustainability planning toolkit pilot program
which will be used as a model for local communities. Since 1993, Nlladé County has been focused

on reducing GHGs witth¢ adoption of the Urban CO2 Reduction Plan. In 2007, Miade County

joined the Chicago Climate Exchange pilot program and began tracking GHG emissions resulting from
local government operations which has led to a successful reduction in GHGs. InhH2006amiDade

[ 2dzyGe [ EAYFGS / KFy3dS ' ROA&A2NE ¢l &l C2NOS o6/ /! ¢Co
Advisory Board to identify potential climate change impacts in Miade County and provide
adaptation and mitigation measures.

GreenPrintreleased in 2010, is a community plan of partners from private and public organizations
across multiple sectors designed as a framework to integrate sustainable environmental, economic, and
social benefits into policies, programs, and initiatives impletad by MiamiDade CountyGreenPrint
implemented 27 new initiatives in the categories of creating new partnerships and leadership, water
and every efficiency, the environment and ecosystems, responsible land use and smart transportation,
building a sustaiable economy and green business, and healthy and sustainable communmhies.
Climate Change Action Plan was created as an integral compone@teehPrintthat assesses the
potential impacts of climate change in the community and provide ayfeee GH&@&missions reduction

plan. As a part of the Action Plan, MDC committed to reduce GHG emission by 10 percent by 2015, 80
percent by 2050 as ta part of the Cool Counties Program.
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to reduce GHG emissions. To fulfill their commitment to this Agreement, Monroe increased climate
change awareness, created an inventory of GHG emissiona, reeluction target goal, and developed

the Energy Efficiency Conservation Strateljjonroe County created a target for reduce GHGs by 20

percent by 2020 and developed mitigation strategy goals to achieve this goal.

Monroe County has also been a memloéithe ICLEI since 2008. Also in 2008, the Green Initiative Task

Force/ Green Building Code Task Fonsas created to provide recommendations on addressing
adaptation and mitigation climate change needs and environmental sustainability. The County adopted

the Ct 2 NARI DNBSY . dzAf RAYy3 [ 2 f A Koz slldéwly BlNE&umty 02 Y Y SN
owned buildings. In 2011, the Board of County Commissioners formed the Climate Change Advisory
Committee to provide climate change adaptation and mitigatigolicy recommendations. Monroe

County aopted the SEFRCCC SLR projections to guide Climate Change Advisory Committee in
determining community impacts of SLUR.2013, the Monroe County Community Climate Action Plan

was released to coordinate a countywideategy to reduce GHG emissions and adopt adaptation and
mitigation strategies in countywide activities.

Palm Beach County has been addressing climate change though action since 2008 with the development

of the Green Task Force dBnvironmental Sustainability and Conservatidre ideritify actions and

policies that can be implemented by the county to encourage a healthier, more resource efficient and
environmental sustainable living through efficient buildings and natural resourmesecvationé [ A 1 S
GKS 20KSNJ GKNBS O2dzyiASaszs tltYyY .SIFEOK [/ 2dzyie Yl a2l
Protection Agreement and also joined the ICLEI in 2010. In 2009, a website f8ot@eeen Initiative

was launched, providing informatioon existing Palm Beach County sustainable and conservation
programs, policies and initiatives for government agencies and departments to increase energy
efficiency and increase environmental sustainability.

Climate change initiatives and strategies eémplemented throughout local government departments;
for example the public transportation train the Palm Tran is committed to switching talibael fuel

and the Health Department coordinates public outreach activities and events promoting the reductio
of GHG emissions and air pollution. In 2012, PBC achieved the prestidmida Green Building
Coalition (FGBC) Certified Silver Green Local Governstegtos for their work with local partners in
protecting and conserving local natural resources, ewiag government efficiency, and raising
awareness among the public about the benefits of environmental stewardship.

Over the past three decades, local and regional governments in Florida have already begun to take
action in planning for climatchange. These policies, programs, and initiatives focus on reducing GHGs
and preparing for the effects climate change will have on communities. These strategies involve multiple
sectors across many categories including energy, ecosystems, infrastruotéalé), water resources,
agriculture, and coasts. Assessing the existing strategies implemented in the four counties that are the
focus of this HIA demonstrate that Florida counties have already thought about the impacts of climate
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change and how their ecomunities can take action. A look at the climate change actions that have been
implemented in these counties demonstrates the variability and research, preparation, and planning
that goes into each community to address their specific issues and needs.
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Community Engagement
Surveys
ProfessionalQurvey

In the fall of 2013, a paper administered surwegs completedoy 113 professionals. The participants
were attendinga regional planning or SLR conference, and currently resided in South Florida. A climate
changeand health survey was distributed in various occasions to professionals interested in the
prioritization, changes, and health factors related tomete change.The following information
represents he professiona@ survey results:

Respondentdrofessions:
0 Educators: 11%
o Engineers: 7%
o Government: 12%
0 Law: 7%
0 Researchers: 9%
0 Scientists: 5%
o Others:49% Prioritizing Health CeBenefits
9% .
4% > 38% m Highly
m Equally as
other factors
u Low
Community Awareness of Health Impact
® Unknown

10

9%

81
%

B YesH® No ® Unknown
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Aware of the Health Benefits of Implementindlitigation Strategies

100
80
H Sea Level Rise
60
40 m Extreme Health
Occurences
20
0
Yes Unknown
GovernmentResponsdo ClimateChange
100 m Not Satisfied
80 B Somewhat
60 Satisfied
40 m Satisfied
28 m Very Satisfied
R o m Unknown
<<\0(\ \\‘(\Q/'b
& o>
x& S \Q
5@ \,odb

Florida, the southeast region, and communities could prioritize health benefits by:

0 Raising public awareness

o Creating incentive based strategies

0 Educating the public

0o Emphasize health eoenefits
Publicurvey

A climatechange and health survey wdistributed andLJ2 a G SR 2y f Ay S (G2 Ctl LQa f
visitors,as well acommunity wide groups with large reach including Consortium for a HeaNtiaani-

5 RSZ ¢NIYaATF2NX¥AY A hdzNJ / 2 YY dayréeCouti lockl fapdr Brée Press, . N2 &
and Monroe County Area Health Education Center. Segers media sites posted the survey and as a
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result 7% werereferred from Facebook. A totaf 162 South Floridians participated in the survey, age
ranging from20-75+. The followinghformation representshe public survey results:

Respondentssendet

0 60% Males
0 40% Females

County Residency:

Miami-Dade: 36%
Broward: 24%
Palm Beach: 10%
Monroe: 1%
Unknown: 29%

O OO 0o

Sea Level & Heat Wave Concern in The Coming Decades

Not At All

Slightly Not H Heat Waves
Somewhat

Slightly B Sea Level Risi

Extremely

The Impact on Life if Sea Lewebse One Foot

2040 2060
H Extremely Like

m Likely 23%

u Neutral
m Unlikely
m Extremely Unlil

= Unknown 15%

11%
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80

Believe Climate Change Impacts Life

20 -

150

Yes No Somewhat Unknown

Sea Level Rise and Heat Waves as Threats

100

50 -

Yes No Somewhat Unknown

Politicians Prioritizing Climate Change Policies

150

100

50

H B = -

Essential High Priority Medium Priority Low Priority Not A Priority
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The HIA soughb determine the contrasting viewpoints relating to climate change among a sample of

Florida rural populations, including: residents of Key Largo in Monroe County and residents of rural Belle

Dt FRS Ay tlFfY . SIOK / 2dzy(gedontht gaEbstattitaadefiRitdF dof 36k G A 2 Y
area with a population density of less than 100 individuals per square mile or an area defined by the
Y2ad NBOSyid ! yAdGSR {GlFGSa / Syadz | & rumbddmbnities Cft 2 NA
in that they often have close proximity to resourcesYOH).

The assessment includgxbrceptions and knowledge on how climate change, particu@tligand heat
waves, will affect the health of people living in Southd@stida and how local decisianakers can use
this information to create policies, lawand programs with the greatest impact.

The purpose of these twipcus groug was to learn about perceptions of people living in rural areas of
Southeast Florida and the need to prepare for the healftfects of SLRand extreme heat conditions
through policies and systemic changes. The guided focus group discussioedpkcgpectives and
opinions on thoughts about how local and regional government systems should prepare for these health
effects.

Atotal of 14 people participated in the two focus groups, five in Key Largo and nine in BelleaGdade

92% of participants were femal@he two rural communities in Palm Beach and Monroe have some

definite similarities of: rural geography, limited infragtture and services, dependence upon county
municipality, and close proximity to water and or water tables. Both communities are dependent on a
ALISOATAO AYRdzaliNRZ .SttS DfIFTRSa tSIFRAYy3I 200dzLd G Az
includingretail and tourism relating to the geography. Both community representatives at the focus

group demonstrated a local knowledge base of sensitive changes to the sea and landscape. The answers

to the questions, while vastly different, reflect a global sygctive with local observations.

Participants in both focus groups all had some knowledge about climate change, although views varied.
Only one participant in the Belle Glade focus group expressed skepticism over climate change
predictions, while another participant in the same group tgbtithat there was some hype associated

with climate change factors. Participants in both focus groups expressed a variety of concerns over
climate change, including the potential effects on food systems, ecosystems, animal species, and the UV
index.Clima S OKIy3aSqQa SF¥FSOGa 2y F22R aeaiSvya sl a GKS
Belle Glade focus group noting that they are already seeing the effects of hot, dry conditions on food
production in some areas.

All of the Key Largo participants indicated that they were concerned about the health effects of UV
issues resulting from changes in the ozone layer. Belle Glade participants focused more on SLR affecting
sewage systems and the spread of diseases and erclianging salinity of sea water and saltwater
intrusion on local water supplies. In preparing for health issues related to climate change, participants
noted the need to conserve resources; health prevention measures, like eating organic, teaching health
and wellness in schools, and wearing sunscreen. One particular concern with rising temperatures and
the UV index was the limiting effect this will have on people who are active outdoors. Participants noted
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that government responsibilities in preparing folimate changeelated health effects could be to
increase research funding, increasing public messaging and developing educational programs on
reducing GHGs, holding companies accountable, stop holding businesses back on green certifications,
and to sigrthe Kyoto Protocol.

Some of the major concerns over SLR included sewage contamination following flooding, weak
hydrological infrastructure, displacement, saltwater intrusion of freshwater resources, and the threat it
poses to nuclear plants in close vigimto SLRelated flooding. One participant in Key Largo noted a
local canal flooding more in the past decade than in previous years. The Key Largo group was
knowledgeable on the work of their local Board of Commissiomerking oncreatinga climate chage
advisory group to advocate changes in the systdrhe group expressed concern over roads and
flooding, delegating funds to strengthen pipes and sewage lines. Engineers and builders as a potential
part of the solution. In the Belle Glade group, onlyrf@articipants agreed that they would support
political leaders in adopting SLR mitigation policies (such as sea walls and fixing water systems), while
two disagreed with these kinds of policies.

Both groups were aware of how heat waves can affect vulilerpopulations and outside activity. Key
Largo again expressed concern over the effects heat waves will have on crop production. The Key Largo
group also expressed concern over rising sea temperature causing more intense hurricanes and storm
events. Botlgroups had great suggestions for how their local governments can assist people during heat
waves, like helping low income people pay for higher energy costs from running air conditioners longer,
and adapt their communities to rising temperatures, like tirggha community that is active at night.

Both groups were familiar with ways their governments help people during heat events, although they
had many suggestions on how this could be improved. There were concerns expressed over how greed
has fueled the aed for more cars, production, and competing interests with big oil that have led to
more toxins in the air. Participants were concerned about how heat events would affect local industry,
property values, and energy bills.
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Vulnerability mapping was conducted for sea level rise (SLR) and heat wave scenarios.

Maps 25 depict SLR, poverty, and neommunicable diseases (NCD) vulnerability in each of the four
Southeast Florida counties. Census tract data were used as parameters for identifying areas of
vulnerability. Tract characteristics for selection included:

9 Tractsconnected to a body of water affected by a two foot SLR;

9 Tracts with above the county rates of poverty; and

9 Tracts with above the county rates for any of three NCD: chronic lower respiratory disease
(CLRD), heart disease, and cancer.

Tracts with any diease above county rates, above county poverty rates, and with all coastal or inland
bodies of water affected by SLR scenarios were selected for SLR vulnerability mapping. One and two foot
SLR scenarios were mapped for each county. The NCDs chronic depieatory disease (CLRD), heart
disease, and cancer were used for SLR vulnerability mapping as they are listed as potential climate
change health effects by the CDC.

The methodology was the same for each of the four SLR, poverty, andviN@dability maps. A
vulnerable tract ér the purposes of these maps wedefined as aract with an above county rate of
persons below poverty AND an above county crude rate for ANY of the diseases pgtéanfialcted by
climate change (cancer, heartisdase, CLRD) AND intersecting SLR of 2 feet of hydrologically
connected OR unconnected water bodiédl tracts from each of the four counties were analyzed and
only those above county rates for any of the four diseases and poverty were selected.

NCD dta was obtained from Florida Charts for years 2006 to 2010 for each colimtyFDOH reports

death counts for several NCDs by census tract which are summarized over this five year period. Rates
are not reported. In order to make a rate of NCD per censat,tthe summarizedounts of deaths

from the NCDs potentially exacerbated by climate change were converted into crude rates per 100,000
population per tract based on 2009 U.S. Censpgulation .The brmula for thetract NCDcrude rate

for eachcountyis:

e A m e e o Bpi' @l GAAOBOEOARAOA
O0-A —— ————— Z
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(H)=tract

If a tract within one of the four counties hadcrude ré&e abovethe following values iTable 55then it
was selected as diseasevulnerable tract.Note that the crude rates for these NCDs are based on
summarizedcounts of deaths over five years (26R610), indexed to the 2009 population. Therefore,
these rates are much higher than a crude rate for a single year.

Table 55 County Rates for Noit€Communicable Diseases and Poverty
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Denominator:

County Population, CLRD @ Heart Disease Cancer Diabetes = Poverty
ACS 2009

Palm Beach 1,268,601 225 1,243 1,122 105.16 11.50%

Broward 1,759,132 187 1,052 905 95.56 11.70%

Miami Dade 2,457,044 149 1008 774 127.02 16.90%

Monroe 74,024 159 836 966 66.19 10.30%

SLR data was obtained from NOAA polygons, for 1 ft. and 2 ft. SLR of hydrologically disconnecigd
connectedSLR inundation areas. SLR 2 foot polygons layers were merged into one shapefile to
represent SLR up to two feeThe NOAASLR data is based on Mean Higher High Water surface
generated from the NOAA VDATUM modé#l.takes into account the variable tidal surface, based on
hydrodynamic modeling of the tides over a periodaocdund80 days. This data is a surface averadmat

is used as zero from whichft. SLR incrementare added.lt is important to note that many fothe
inundation areas on the SLR maps are existing bodies of water.

Atotal of 122 census tracts were selected from the four counties as haviogeadbunty rates of any of

the NCD3 that are also impactedypoan SLR of two feetTable 56shows the breakdown by county of

tracts that meet this qualification. Mianidade County had the most number of tracts with 58, followed
Of2aSte o0& .NRgFINR /2dzydeé gAGK ndg NI Oumdbérofaz2 y NB S
selected tracts. A total of 715,061 people reside within these selected tracts.

Table 56 Number of Tracts per County with Above County Rates of Any {o@mmunicable Disease
Above Povertyand Impacted by a Sea Level Rise of 2 Ft

Numberof Number of Selected

Tracts per Tracts AboveAny Percent of Total Population of
County P Disease, Above Tracts Selected TractéCensus
County(Cersus
2000) Poverty, and Impacted  Selected 2009)
by Sea Level Ris# 2ft
Broward 278 49 18% 285,433
Miami-Dade 345 58 17% 377,684
Monroe 26 7 27% 20,642
Palm Beach 265 8 3% 31,302
Totals 914 122 715,061

12012 SLR data was obtad from NOAA, Department of Commerce (DOC), National Ocean Service (NOS), and
Coastal Services Center (CSC).
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As expected with SLR, most of thesdAd] O2 dzy i A Sa Q {5 [ocatedZlirig yo@dNlihes andl detl &
more prevalent throughout the more southern counties of Miadbade and Monroe counties. SLR one
and two foot scenarios become more prevalent

Monroe County had the lowest average rates of CLRD, heart disease, and loslerty @nd had the
second lowest average of rates of cancer compared to the other three counties. These low averages
help explain why Monroe County has the lowest number of selected vulnerability tracts, with two of the
three selection criteria offering lier results than the other counties.

Table 57 Average Rates of Ne@ommunicable Diseases and Poverty

Average Rate of Average Rate of Average Rate of Average Rate of

County CLRD Cancer Heart Disease Below Poverty
Broward 229 1,064 1,314 20
Miami-Dade 239 950 1,411 26
Monroe 203 1,013 1,018 16
Palm Beach 232 1,143 1,184 17
Average 226 1,043 1,232 20

Table 58 Number of Tracts with Rates Above County Averages for iammunicable Diseases and
Poverty Rates

Number of
Tracts with Tracts with Tracts with Tracts with Selected Tracts
County Above County Above County Above County Above County AboveAny
Rate of Heart Rate ofBelow Disease and
Rate of CLRD . Rate of Cancer
Disease Poverty Impacted by Sea
Level Rise of 2ft
Broward 34 31 36 49 49
Miami-Dade 43 43 45 58 58
Monroe 4 6 7 7
Palm Beach 8 8
Total 85 82 89 122 122

Table 59 Disease Death Crude Rates per County per 100,000 PopuléBiased on
Summarized Baths from 20062010)

REGIONAL CLIMATE ACTION PLAN HEALTH IMPACT ASSESSMENT -
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County CLRD Heart Disease ~ Cancer

Broward 187 1,052 905
Miami-Dade 149 1,008 774
Monroe 159 836 966
Palm Beach 225 1,243 1,122

Table 60 Percent of Population Poverty Ratéy County

County Poverty Rates
Broward 11.7%%
Miami-Dade 16.9%
Monroe 10.3%
Palm Beach 11.5%
Average 12.6%

SourceAmerican Community Survé&C$2009 based on S1701

Broward County
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Broward County, with its 49 selected vulnerability traotg of 278 tota)] shows that most of these
tracts are at risk of either one or two foot SLR scenarios. A majority of these tracts are not along the
NI 6KSNJ FNE Ayfl ycBull ¢ KS

O2dzyieQa O2laitAySs

o dzi

potentiallyhave an impacton the interior of thecounty, occurring miles inland.

Map 2 Sea Level Rise, Poverty, and High Deaths from-@ommunicable Diseases: Broward

County Close Up
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Vulnerable Census Tracts In Southeast Florida:

Sea Level Rise, Poverty, and High Deaths from Non-communicable Diseases
Regional Climate Action Plan Health Impact Assessment, 2014

.

E ‘\

R

\

)\
West Paiffl Beach|

e o [11]
Beach
Boew faton
Coral Spnngs

Methodology:
Clmate Impacted Diseases: Summarized counts of deaths of non-
communicable diseases potentially exacerbated by climate change (chronic
lower respiratory disease, heart disease, and cancer) were obtained from
FloridaCharts.com (2006-2010) for each county and converted into crude
rates per population per tract based on 2009 U.S. Census data.

Sea Level Rise (SLR) Data: SLR data was obtained from NOAA as polygons, for
1ft and 2 . SLR for both hydrologically connected and unconnected SLR
inundation areas. SLR polygons layers were merged into one shapefile to
represent SLR up 1o two feet.

Vuinerable Tracts: Tracts with above county rates of death from any of the
chimate-impacted diseases, with a poverty rate above the county rate, and
Intersecting a SLR of two feet.

SUR Source: Department of Commerce (DOC), National Oceanic and Atmospheric
Adeministration (NOAA), National Ocean Service (NOS), Coastal Services Canter (CSC).
Publication Date: 2012, via NOAA Digital Coast.
heto://www.cic.n08s gov/detakconst/
N8 Poverty based on the US Census ACS, 2006- 2009
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scenarios, although no vulnerable tracts were identified in or near this area.

Map 3: Sea Level Rise, Poverty, and High Deaths from-@ommunicable Diseases: Miami
Dade County Close Up

Vulnerable Census Tracts In Southeast Florida:

Sea Level Rise, Poverty, and High Deaths from Non-communicable Diseases
Regional Climate Action Plan Health Impact Assessment, 2014
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Methodology:
Climate Impacted Diseases: Summarized counts of deaths of non-
communicable diseases potentially exacerbated by climate change (chronic
lower respiratory disease, heart disease, and cancer) were obtained from
FloridaCharts.com (2006-2010) for each county and converted into crude
rates per population per tract based on 2009 U.S. Census data
s Sea Level Rise (SLR) Data: SLR data was obtained from NOAA as polygons, for
1t and 2 ft. SLR for both connected and SLR
inundation areas. SLR polygons layers were merged into one shapefile to
represent SLR up to two feet.

I Vulnerable Census Tracts
[ Sea Level Rise 1Feet
11 Sea Level Rise 2 Feet
I:] County Boundary

Vulnerable Tracts: Tracts with above county rates of death from any of the
climate-impacted diseases, with a poverty rate above the county rate, and
intersecting a SLR of two feet.

SLR Source: Department of Commerce (DOC), National Oceanic and Atmospheric
Administration (NOAA), National Ocean Service (NOS), Coastal Services Center (CSC).
Publication Date: 2012, via NOAA Digital Coast.
http://www.csc.nosa.gov/digitalcoast/
NB: Poverty based on the LS Census ACS, 2006-2009
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Monroe County
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Monroe County fairs better than the other three counties in mapping vulnerability. Only sevenafacts
26 total were selected fovulnerability. This low number vgalikelydue to the county having lower
disease death and poverty rates compared to the other counfieble 590RS Y2y A G NI G4 Sa
low disease death rates arilfable 60a K2 g & K2 g a2y NBS / 2dzyieQa LIRgJS
other three counties.

KS
S NJi

Map 4 Sealevel Rise, Poverty, and High Deaths from Féeammunicable Diseases: Monroe
County Close Up

Vulnerable Census Tracts In Southeast Florida:
Sea Level Rise, Poverty, and High Deaths from Non-communicable Diseases

Regional Climate Action Plan Health Impact Assessment, 2014
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Methodology:
Chimate Impacted Diseases: Summarized counts of deaths of non-
communicable diseases potentially exacerbated by climate change (chronic
lower respiratory disease, heart disease, and cancer) were obtained from
FloridaCharts.com (2006-2010) for each county and converted into crude
rates per population per tract based on 2009 U.S. Census data.

s Sea Level Rise (SLR) Data: SLR data was obtained from NOAA as polygons, for
11t and 2 ft. SR for both hydrologically connected and unconnected SLR
Inundation areas. SLR polygons layers were merged into one shapefile to
represent SLR up to two feet

Vulnerable Tracts: Tracts with above county rates of death from any of the
climate-impacted diseases, with a poverty rate above the county rate, and
Intersecting a SLR of two feet

I Vulnerable Census Tracts
[ sea Level Rise 1Feet
[ sea Level Rise 2 Feet
[ county Boundary

SIR Source: Department of Commerce (DOC), National Oceanic and Atmospheric
Administration (NOAA), National Ocean Service (NOS), Coastal Services Center (CSC).
Publication Date: 2012, via NOAA Digital Coast.
htto://www csc.noaa gov/digitaicoast/
INB: Poverty based on the US Census ACS, 2006-2009
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tracts shown inMap 5, about half ofthe tracts are located within one foot SLR scenarios. These tracts
Ffaz2 NS f20FG6SR 2y GKS AatlryR INBFa 2F thfy
Inland Palm Beach County, under the parameters of this methodology using the NCLCRDf @art
disease, and cancer do not show any vulnerable tracts.

h¥ y28S Aa GKS FrOG GKIG y24 it KSFfAOGK AYLIF O
health effects. Rural areas of Palm Beach County have very high rates of dialdetdsmakes these
individuals vulnerable to the effects of SLR, but a disruption in diabetes management or access to health
services does pose a threat to the health outcomes of this vulnerable population. If diabetes above
county rates in Palm Beach Coyntvere included in the vulnerability definition, many more
predominantly black, poorer census tracts would have been included on the vulnerabilityTtriagart

of the countyalsohas a higher elvation than the rest of region which will also accounttfoe area not

falling under the selection criteria dhtersecting a SLR of 2 fdeof hydrologically connected or
unconnected water bodies

Map 5 Sea Level Rise, Poverty, and High Deaths from-@ommunicable Diseases: Palm
Beach County Close Up

Vulnerable Census Tracts In Southeast Florida:
Sea Level Rise, Poverty, and High Deaths from Non-communicable Diseases
Regional Climate Action Plan Health Impact Assessment, 2014
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Map 6 provides a close up view of SLR vulnerability for one and two foot future SLR scenarios for the
Palm Beach County focus group at the Lakeside Medical Center in Belle Glade, FL and the Monroe
County focus group at the Key Largo Rublbrary. The map shows thRalm Beach County focus group

was not in an area of SLR vulnerability under both scenarios. The Monroe County focus group, however,
does lie in a vulnerable census tract at the one and two foot scenarios.

Map 6: Locations an&ulnerability Tracts for HIA Focus Groups

Locations and Tracts for Focus Groups

Regional Climate Action Plan Health Impact Assessment, 2014
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SLR Vulnerability Maps Comparison
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Trend of SLR vulnerability increasing North to Spwa$pecially in South MiaAade County and
az2yNRS /2dzyieQa (Sead ¢KS AaflyRa MayiBlI RISy DF dnzii ik & 3
eastern coasts are particularly vulnerable to one and two foot SLR scenarios, although only a few tracts

are vulnerable likely due to these areas being more affluent. Vulnerability tracts tend to cluster around

middle to South Browardnd North MiamiDade counties.

Maps 7and 8show surface temperatures in the Southeast Florida reghdap 9 shows the surface
thermal zone lassificatios of Southeast FloriddMaps 1814 demonstrate community determinants of

heat vulnerability in each and all of the four counties in Southeast Florida. These maps show the areas
within each county in which persons are vulnerable to heat waves based on four selected
environmental, health, angdocioeconomic community determinantslaps 15 16 break down the data

used for the determinant based on land surface temperatugp 15 shows the land surface
temperatures grouped by quintilstarting with the percent of tracts in lowest, low, moderakégh, and
highest quintiles along with heat hot spot tractdap 16 shows selected census tracts, tracts greatly
above normal temperatures, and heat hot spot tracts.

Heat wave vulnerability mapping was conducted following a methodology adapted Reich et al.
(2009)that finds high correlation between select determinants that represent vulnerable factors related
to heatrelated morbidity and/ or mortality. Four envinmental, health, and socioeconomic community
determinants were identified as increasing vulnerability to heat waves:

1) Greatly above normal rates of surface area temperatures;

2) Rates of diabetes deaths above county rates;

3) Low educational attainemt below the county rate; and

4) Predominance of newhite populations below the county rate.

Heat wave data was modeled based loigh definitionLandsat thermaB0 meter resolutionmagery

data for abnormal land surface temperaturedso called hot spts or urban heat islands. Three Landsat

satellite 5 images from 2011 and one Landsat satellite 8 images from 2013 for the months of November

and January were selected and treated to produce a surface thermal zone classification (STZC) map in
each of the dur counties. Abnormal land surface temperatures (LST) were then identified in the four
counties. The STZC map was then created for the four counties identifying three classifications of
GY2NXIf £ AaY2RSNIGSte 1020S y2NNEfd2yBHR aRRESB
corresponds to the spatial average land surface temperature of each satellite image. 2010 census tracts
were combined with the STZC maps in order to identify the percent area of the four counties covered by

each of the three cladgtations.

Diabetes was the only disease used in heat wave vulnerability mapping because it was the only disease

to show any correlation with tract heat surface area. Diabetes death counts obtained from the FDOH
FloridaCharts for 2006 to 2010 were conted to rates per population using the ACS 2009 population

75



rate as the denominatarDemographic and education data were based on ACS data from 2006 to 2009.
All census tracts used in mapping are in cerZif0polygons from the U.S. Census.

151 vulnerable tracts were selected for analydisble 60shows that MiamiDade County had the

greatest number of selected vulnerable tracts and tract hot spots, followed by Broward Céioity.

spots were calculated usinGeoDa fromArizona State University The hot spot analysis tested the
clustering of tracts with high rate of surface area covered with greatly above normal temperaffres.

the selected determinants for county analysisTiable 60, Monroe and Palm Beach caties both had

no hot spots, while Palm Beach County had 15 selected vulnerable tracts and Monroe County only had
one. MiamiDade County scores highest on all of the selected determinants for heat wave vulnerability.

The County has the highest diabetesatle rates, the greatest noewhite population, the most

population with less than a®™®3I NI} RS SRdzOF A2y > |yR (GKS Yz2ad (NI Ol
Monroe County has the lowest mean of diabetes death rates, the smallestvhda population with

the smallest mean of the population who have less than"aggade education, with only slightly more

GKIFY KFE@S 2F | @SNI IS GNIOGA ¢6AGK aaINBLrGfte 6208
counties have similar means of diabetes death rates andwioite populations, while Palm Beach

County has slightly higher rates of population with less thafi grde education and Broward County

KFa atA3akKdte Y2NB &adaNFIFOS I NBF gAGK a3aINBLGte 1020

For Maps 1014 (determinants), he strongest correld A 2y obndcnd HAGK reéathkS NI G S
abovey 2 N¥wad tiS & LISONEISAYUIS LJ2 LJdzf | e rBoyewhiteltB® Mdctiitelie€sér dhe

rate of BS A y Batlyrabovey 2 NI | f &her&f@¢ ribbwhite tracts tend to havehigher rates of
suface heat.¢ KS NJ réafly aBovenointk heat area correlatedthe most with these variables,

with & LIS NJBsS §han a Bth grade educatibbeingthe highest. Diabetes veathe only disease which

has a noticeable correlatios A (i keatlyxabovey 2 NI | f étheKdBéase$ hade a flat correlation.

Hot spot tracts tend to be the closest to the trend line with diabetes. Theretoi@atly abovey 2 NI | £ €
heat aeas tend to be in nomvhite communities with low educational attainment, édigher diabées

death rates. From this information it can be determined thaostly loweducated, nornwhite
communities have greater tract rates of normal surface temperatures and these are the same areas that
have higher diabetes deaths. This follows the findingsifReid et al. closely.

Table 60 County Tract Hot Spots and Selected Vulnerable Tracts

County Tract Hot Spots Selected Vulnerable Tracts
Broward 24 44
Miami-Dade 72 91
Monroe 0 1
Palm Beach 0 15
Totals 96 151

76



Table 61 County Summaries ddelect Determinants

. Greatly Above
Diabetes Death Percent Not White Less than S_)th Grade Normal Heat:
County Crude Rate . Educational
White Mean = Percent Mean . Average Tract
Mean Attainment Mean
Surface Area Percen
Broward 160.9 21.0 79.0 9.3 70.0%
Miami-Dade 205.9 5.3 94.8 21.2 80.5%
Monroe 109.9 66.9 33.1 7.4 52.8%
Palm Beach 177.3 23.4 76.7 17.2 56.7%

Table 62 County Thresholds for Demographic, Education, and Health Determinants
Percent Less Than 9th

Percent White Thresholds . ) . Grade Education (Above
. Diabetes:Select if above
County Selecedif below these these rates mean)
rates Select if Above these
rates
Broward 64% 105.2 6%
Miami-Dade 49% 956 5%
Monroe 18% 127.0 12%
Palm Beach 73% 66.2 3%

There are a number of considerations to take into account with the heat wave vulnerability maps. First,
GKSNBE FINB fAYAGFIEGAR2ya (G2 dzaAy3d K24 aLkRdaase 120 alLkR
an above average heat ardayt was surroundd by cold spots, then the heat island effect can be livst.

this case, hot spots serve as a visual aid in locating epicenters of clusters of hot tracts. For these reasons,
dAYyGAfSa YIFIe 0SS | o6SGGSNI YSGK2R TFagtodIWatlSduisiesi A y 3 G N
0KS (2L nréatly Ebo@iorthakirate wdrelates strongly positiveith hot gots. Therefore,

the top quintiles do capture the hopsts.

Another factortaken into consideration wa the effect of urban canopy on thermal rs. Upon
analysis, one would expect to find higher temperatures in population dense areas as these areas tend to
be built up. This was not necessarily the case in Southeast Florida. In North America, densely populated
areas tend to have large numbers afgple living in high apartment buildings and condominium towers

that can create urban canopies that shade the surrounding neighborhood, cooling thermal
temperatures. This canopy effect taking place in these areas in Southeast Florida could be due to
primarily white communities living in planned communities with lots of canopy cover, while lower
income neighborhoods that are built near open parking lots, freeways, and large industrial zones with
asphalt, black rooftops, and little shade.

One limitation tousing Landsat imagery is that it captures pictures of Southeast Florida at specific times
during the day at a 30 meter resolution that can include shaded streets, which can reduce the mean
land surface temperature estimated at each pixel characterizedhésge urban canopy effect conditions.
Additionally, hot spots captured by Landsat imagery during the daytime are not necessarily the same as
night time,when vulnerable populations are most affected because they do not have time to recuperate
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from the heatstress felt during the day. This possible dissintjlawas due to the varying capacities of
the different surface materials to retain heat.

Southeast Florida Surface Temperatures

Maps 7 and &epict surface temperatures ranging from 0 to 53 degreesi@ela Southeast Florida.
The maps shovthat the hottest surface temperatures were recorded on the more populated coastal
areas of Broward, Miaridbade, and Palm Beach counties. Middaide County has the highest
concentration of the highest temperatures, peially in the northeastern corner of the county. As
expected,nland andrural areas in the countidsavelower temperatures.

Miami-Dade County had more of the highest temperatures, reaching the 28.46 to 53 degrees Celsius,
followed closely by Broward Countiluch fewer tracts in Palm Beach County reached the higher
temperature ranges. These higher temperature ranges were disgetisroughout the county, both
coastal and inlandMonroe County had the lowest temperatures in Celsius of the four counties, with
only a few areas reaching the mid to lower 20 degrees.
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Map 7: Southeast Florida Surface ArgaCelsius

Southeast Florida Surface Temperature in Celsius
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Map 8: Southeast Florida Surface Area in Celsius: Broward and Mi2adie Counties Close Up
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Map 9: Surface Thermal Zone Classification of Southeast Florida
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Surface Thermal Zone Classification of Southeast Florida ir
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Broward County

A % 4 A X
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of the coastline, but not on the coastline. These selected tracts are primarily concentrated in the
neighborhoods of Pompano Beach, Fort Lauderdale, and Hollywood.

Table 63: Demographics for Pompano Beach, Fariderdale, and Hollywood

Demographic Variable Pompano Beach Fort Lauderdale Hollywood
White alone, percent, 2010 62.6% 62.6% 72.7%
Black or African American 28.9% 31.0% 16.7%
alone, percent, 2010
Hispanic or Latino, percent, 17.5% 13.7% 32 6%
2010
Highschool graduate or
higher, percent of persons 81.0% 85.0% 86.2%
age 25+, 2002012
Persons below poverty 21 20% 19 5% 14.5%

level, percent, 2008012
SourcelJ.S. Census Bureau
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Map 10: Community Determinants of Heat Wa¥&ilnerability in Broward County

Community Determinants of Heat Vulnerability in Southeast Florida:

Tracts with High Rates of Greatly Above Normal Surface Temperatures. High Deaths from Diabetes
Low Educational Attainment and Predominately Non-White Populations

Regional Climate Action Plan Health Impact Assessment, 2014
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Miami-Dade County

Miami-Dade CountyMap 11and 12) hadthe most tracts selected for heat vulnerability with 9hese
GNF OGa FNB LINARYEFNREE f20F G§SR A yilesiokthe e@stendrgoadiliceda y 2 NI
GK2dzZ3K y2i RANBOGfe&e 2y GKS O2dzyieQa O2laidftAySsz f

populations. Most of Miamb RS / 2dzy e Qa aSt SOGSR (GNYXOdla IINB 20
of Miami5 I RS /sandny inter€ate highways, expressways, or state roads.

A majority of the selected tracts are located in the mostly white,-lo@ome neighborhood of Hialeah,
located around several interstates and freeways. Selected tracts are also located in Nor8owathd
Miami, Miami Gardens, and Palmetto Bayhe city of Homestead was the most southern and most
isolated tract in the county to be selected. Homestead is located near the Florida Turnpike highway and
the Homestead Air Reserve Base. The city is predartijnavhite and Hispanic or Latino, with almost
70% of the population have a high school education or higher, and one third of the population living
below the poverty level.

Table 64: Demographider Hialeah and Homestead

Demographic Variable HialeahPercentage HomesteadPercentage

White alone, percent, 2010 92.6% 66.9%

Black or African American alone

! 0 0,

percent, 2010 2:1% 20.4%
Hispanic or Latino, percent, 2010 94.7% 62.9%

High school graduate or higher,

percent of persons age 25+, 2008 69.2% 69.8%

2012

Persons below poverty level, 22 6% 30.3%

percent, 20082012
SourcelJ.S. Census Bureau

Map 11: Community Determinants of Heat Wave Vulnerability in MiaD@ade County
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Community Determinants of Heat Vulnerability in Southeast Florida:

Tracts with High Rates of Greatly Above Normal Surface Temperatures, High Deaths from Diabetes,
Low Educational Attainment and Predominately Non-White Populations

Regional Climate Action Plan Health Impact Assessment, 2014
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Methodology:
Vulnerable Tracts: Adapting from Reid et. al.(2009), tracts were selected based on
N i health, and saci i i i known to

increase vulnerability to heat waves: (1) Greatly above normal rates of surface air
W E temperatures (top two quintiles), (2) High rates of diabetes deaths {above the

iles Biscayne
8a.

county rate), (3) Low educational attainment (below the county rate), and (4)
Predominance of non-white populations (below the county rate). 151 tracts (16% of
S all 914) were selected with these criteria.

Heat Wave Data: On 3/3/14, using a model based on samples of 30-meter
resolution Landsat thermal imagery, Philippe Martin of Climate Change Consultants
identified the discrete areas of abnormal land surface temperature, commonly
known as hot spots or surface urban heat islands.

Health Data: Diabetes death counts from 2006-2010 were converted into rates per
population, using the ACS 2009 population rate. Source: Florida Department of
Health, via FloridaCharts.com.

I Tracts Vulnerable to Heat Waves
|:| County Boundary

and based on the US Census
ACS, 2006-2009. All Tracts are in census 2000 polygons from the U.S. Census.
Reid, C., O'Neill, M., Gronlund, C., rines, S., Brown, D., Diez-Roux, A., &
Schwartz, J. (2009). Mapping Community Determinants of Heat Vudnerobility.
Environmental Health Perspectives. doi:10.1288/ehp.0900683
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Map 12: Community Determinants of Heat Wave VulnerabilitySouth MiamiDade County
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Methodology:
Vulnerable Tracts: Adapting from Reid et. al.(2009), tracts were selected based on

environmental, health, and known to
increase vulnerability to heat waves: (1) Greatly above normal rates of surface air
temperatures (top two quintiles), (2) High rates of diabetes deaths (above the
county rate), (3) Low educational attainment (below the county rate), and (4)
Predominance of non-white populations (below the county rate). 151 tracts (16% of
all 914) were selected with these criteria

Heat Wave Data: On 3/3/14, using a model based on samples of 30-meter
resolution Landsat thermal imagery, Philippe Martin of Climate Change Consultants
identified the discrete areas of abnormal land surface temperature, commonly
known as hot spots or surface urban heat islands.

Health Data: Diabetes death counts from 2006-2010 were converted into rates per
population, using the ACS 2009 population rate. Source: Florida Department of
Health, via FloridaCharts.com.
i i and based on the US Census
ACS, 2006-2009. All Tracts are in census 2000 polygons from the U.S. Census.

Reid, C., O'Neill, M., Gronlund, C., Brines, S Brown, D., Diez-Roux, A., &

Schwartz, J. (2009). Mapping C¢ of Heat

Environmental Health Perspectives. doi:10. 1159/enp 0900683

Florida
Public
Health

INSTITUTE

HIA

24

Created by Anthony Olivieri, FHEED, LLC, 3/4/14. For Urban Health Solutions. To be used for planning and educational purposes only

Monroe County

REGIONAL CLIMATE ACTION PLAN HEALTH IMPACT ASSESSMENT




Monroe County had the smallest number of vulnerable tragith only one tract selected and no tract

hot spots identified The one county tract selected showingulnerability to heat wavesvas located in
Key West

Table 65: Demographics for Key West

Demographic Variable Percentage
White alone, percent, 2010 83.8%
Black or African American alone, percent, 2010 9.7%
Hispanic or Latino, percent, 2010 21.2%
High school graduate or higher, percent of persons 90.1%
age25+, 20082012 ’
Persons below poverty level, percent, 202®12 11.7%

SourcelJ.S. Census Bureau

Map 13: Community Determinants of Heat Wave Vulnerability in Monroe County
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Methodology:
Vulnerable Tracts: Adapting from Reid et. a1.{2009), tracts were selected based on
N health, and soci i known to

increase vulnerability to heat waves: (1) Greatly above normal rates of surface air

w E temperatures (top two quintiles), (2) High rates of diabetes deaths (above the
county rate), (3) Low educational attainment (below the county rate), and (4)

m— i of vhi

I Tracts Vulnerable to Heat Waves s

C] County Boundary

(below the county rate). 151 tracts (16% of
all 914) were selected with these criteria.

Heat Wave Data: On 3/3/14, using a model based on samples of 30-meter
resolution Landsat thermal imagery, Philippe Martin of Climate Change Consultants
identified the discrete areas of abnormal land surface temperature, commanly
known as hot spots or surface urban heat islands.

Health Data: Diabetes death counts from 2006-2010 were converted into rates per
population, using the ACS 2009 population rate. Source: Florida Department of

Health, via FloridaCharts.com,
B 8 %

and based on the US Census
ACS, 2006-2009. All Tracts are in census 2000 polygons from the U.S. Census.

Reid, C., O'Neill, M., Gronlund, C., Brines, ., Brown, D., Diez-Roux, A, &
Schwartz, J. (2009). Mapping C of Heat

Environmental Health Perspectives. doi:10.1289/ehp.0900683
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Palm Beach County had tlsecond smallest number of vulnerable tracts with only 15. A majority of
iKSasS (NI OdGa FINBE f20F0SR I Oneyat was fofatediglalny in Bellét S| &
Glade, where one of the focus groups was locatelle Glade is a majority black AfricanAmerican,

low income populatiorwith over a third of the population living below the poverty levEdble67).

Table 67 Demographics for Belle Glade

Demographic Variable Belle GladePercentage
White alone, percent, 2010 31.1%
Black orAfrican American alone, percent, 2010 56.3%
Hispanic or Latino, percent, 2010 34.2%
High school graduate or higher, percent of persons ac 59.8%
25+, 20082012 o7
Persons below poverty level, percent, 202®12 35.1%

SourcelJ.S. Census Bureau

Map 14: Community Determinants of Heat Wave ¥atability in Palm Beach County
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Methodology:
Vulnerable Tracts: Adapting from Reid et. al.(2009), tmcts were selected based on
N envir health, and det na known to

increase vulnerability to heat waves: (1) Greatly above normal rates of surface air
W E temperatures (top two quintiles), (2) High rates of diabetes deaths (above the

county rate), (3) Low educational attainment (below the county rate), and (4)
of hi ions (below the county rate). 151 tracts (16% of

s all 914) were selected with these criteria.

Heat Wave Data: On 3/3/14, using a model based on samples of 30-meter

resolution Landsat thermal imagery, Philippe Martin of Climate Change Consultants

identified the discrete areas of abnormal land surface temperature, commonly

known as hot spots or surface urban heat islands.

Health Data: Diabetes death counts from 2006-2010 were converted into rates per

population, using the ACS 2009 population rate. Source: Florida Department of

Health, via FloridaCharts.com.

[0 Tracts Vulnerable to Heat Waves
l:| County Boundary

and based on the US Census
ACS, 2006-2009. All Tracts are in census 2000 polygons from the U.S. Census.

Reid, C., O'Neill, M., Gronlund, C., Brines, ., Brown, D., Diez-Roux, A., &

Schwartz, J. (2009). Mapping C it i of Heat

Environmental Health Perspectives. doi:10.1289/ehp.0900683
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Palm Beach County only has two hot spots, Broward County has 58, andNMadmiCounty has the

most hot spots concentrated in the northeast corner of the county in tteas of Hialeah, Carol City,

Miami, and North Miami, similar to the distribution of selected tractdiap 11.Miami-Dade County
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are located in the city of Belle Gladghe two hot spots ifPalm BeaclCounty are located along the
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Map 15: Greatly AboveNormal Land Surface Temperatures in Southeast Florida: Surface Area of
Tracts with Greatly Normal Land Surface Temperatures, Grouped by Quintile
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Greatly Above Normal Land Surface Temperatures in Southeast Florida:
Surface Area of Tracts with Greatly Above Normal Surface Temperatures, Grouped by Quintile
Regional Climate Action Plan Health Impact Assessment, 2014
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Map 16: Greatly Above Normal Land Surface Temperatures in Southeast Florida: With Selected Census
Tracts amnl Hot Spot Tracts

Heat Wave Vulnerability Maps Comparison
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