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Gener al Li miting Conditions

AECOM devoted effort consistent with (i) the level of diligence ordinarily exercised by competent professionals practicing in the area under
the same or similar circumstances, and (ii) the time and budget available for its work, to have the data contained in this report be accurate as
of the date of its preparation. This study is based on estimates, assumptions and other information developed by AECOM from its
independent research effort, general knowledge of the industry, and information provided by consultations with the client and the client's
representatives. No responsibility is assumed for inaccuracies in reporting by the Client, the Client's agents and representatives, or any
third-party data source used in preparing or presenting this study. AECOM assumes no duty to update the information contained herein
unless it is separately retained to do so pursuant to a written agreement signed by AECOM and the Client.

AECOMés findings represent its professional judgment. tNsermakesany AECOM nor
warranty, expressed or implied, with respect to any information or methods disclosed in this document. Any recipient of this document other

than the Client, by their acceptance or use of this document, releases AECOM, its parent corporation, and its and their affiliates from any

liability for direct, indirect, consequential or special loss or damage whether arising in contract, warranty (express or implied), tort or

otherwise, and irrespective of fault, negligence and strict liability.

This report may not to be used in conjunction with any public or private offering of securities, debt, equity, or other similar purpose where it
may be relied upon to any degree by any person other than the Client. This study may not be used for purposes other than those for which it
was prepared or for which prior written consent has been obtained from AECOM subject to the grant conditions as noted below.

Possession of this study does not carry with it the right of publication beyond those allowed by the grant conditions noted below or the right to
use the name of "AECOM" in any manner without the prior written consent of AECOM. No party may abstract, excerpt or summarize this
report without the prior written consent of AECOM. AECOM has served solely in the capacity of consultant and has not rendered any expert
opinions in connection with the subject matter hereof. Any changes made to the study, or any use of the study not specifically identified in
the agreement between the Client and AECOM or otherwise expressly approved in writing by AECOM, shall be at the sole risk of the party
making such changes or adopting such use.

AECOM acknowl edges the Stateds rights to use and reproducmed4anthi s report a
Attachment 6, Section 4 of Florida Department of Environmental Protection grant agreement R1918. The Florida Department of

Environmental Protection reserves a royalty-free, nonexclusive, and irrevocable license to reproduce, publish or otherwise use, and to

authorize others to use, for federal and state government purposes: the copyright in any work developed under a grant or contract under a

grant, and any rights or copyright to which a grantee or a contractor purchases ownership with grant support and all patent rights, copyrights

and data rights must be in accordance with 2 CFR §200.315 and 37 CFR Part 401, as applicable.

This document was prepared solely for the use by the Client. No party may rely on this report except the Client or a party so authorized by
AECOM in writing (including, without limitation, in the form of a reliance letter). Any party who is entitled to rely on this document may do so
only on the document in its entirety and not on any excerpt or summary. Entitlement to rely upon this document is conditioned upon the
entitled party accepting full responsibility and not holding AECOM liable in any way for any impacts on the forecasts or the earnings from
(project name) resulting from changes in "external” factors such as changes in government policy, in the pricing of commodities and
materials, price levels generally, competitive alternatives to the project, the behaviour of consumers or competitors and changes in the

ownerso6 policies affecting the operation of their projects.

This document may oiorkd Inud es t fiaft cermveanrt ds 0 . These statements rseofl ate to AECOMO:
strategies regarding the future. These statements mayathee 0i diernxtpiefcited by
Aintend, 6 fimay, 0o Aplan, 0 Aproject, 0o #fAwil | ;lookingstahtoeumedn,tds frseefel ke,cot aAnEdC GsMonsi |va

assumptions with respect to future events as of the date of this study and are subject to future economic conditions, and other risks and

uncertainties. Actual and future results and trends could differ materially from those set forth in such statements due to various factors,

including, without I imitation, those discussed in thi s Acedrdingly . These fac
AECOM makes no warranty or representation that any of the projected values or results contained in this study will actually be achieved.

This study is qualified in its entirety by, and should be considered in light of, these limitations, conditions and considerations.
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Executive Summary

Deel oping an g nafercstreoed niche quferncamsr ent and future c
hazairglscrititcadectiosiionfsorambout how to protect the ¢
nat ureaslo utricets oma&kset a l c o ndrowrn ihteilaess | da-c aasverdestinat.i
for | ife, wolrhk,s damd olraniaguroen. i s espewhaséy rel evan
economi esaaircriwye ndanbeach tourisemvare mardiursd ri es

assocpabpdndystaadxesr erdmmdasf aces the highest cost i

infrast puoterced tcmastal communitilkey droemcaetisci sgudy
$76 billion s{dhewiCéatlky 2040CIlimate I ntegrity Re
This repost ept e¢tseaticeosn omfns equaemmweast al communities |
Sout heasfrbBimofiadai ng niiot itgaaktee atchteh oi-gniptacr ucesmafsyt arh

storamsl sea | evel ri se, as wel | as t hedeesceodhmotno ¢ be
mititglheeerast alr ihglkdser ¢d esearch presented in this st

|
compl eted ilmy tlheevearegggiomg a robusti eeot @eRBENInNaddcel ir
cascaa@d ommgomi c aitmpnaudttd pl e geoighlapdt tatsedcloeass.ttalliss r o
stor mseand evel rwiisdeea t@inn ¢p adier ect, indt hatteabdnidn
beyondotriers of any one community.

I n additi oinntghee ccoomssisdearadabpéeénaéei ohs sbdthd ergd celscd nt en

coashtaazlar d ri sks, it is also important to more bro
advancing economh&®outerseddseonhironindaes that are subj
ri slkee the context of this study, economic resilien
and thetao:eg(il)n prepare for and withstand coast al I
recover when t heTBhi o istkisd ynainlilfuessttoabens ct hati & deamced
requires action by both the public and private se
there is a shared interest for both communities t
Each coastal community in Sout hecahsatl |Feloogre sdnaf rhoanst i
(mot | imited t pancdo avsatrayli nhga zaammodusnt s of resources to
At t he same ctoimmeunichoi desdstealr ®@rge omany simil ar charact
especially with respestathd t beeée nTuop rasdovaar ngcees nedcuosntornii
resilience at thewrkbibeal mpoatant to avoid a Bal
adaptation that fails to account for the compl ex
economies, anodleheéehati regalbnal infrastructure pla
resilient economies.

Summakiyn &i ng

This study attempts to answer a number oy questio
hidgmequency coast al st or ms hapat slemnafivied o slkee aga
by i nvest i ngAmuli-stapdrogelingdppraach was undertaken to estimate results.

The first stage of the analysis involved an assessment of primary consequences, which

accounts for direct impacts to property and assets that are exposed to the modeled coastal
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hazard conditions. The second stage of the analysis involved an assessment of secondary
consequences, which accounts for economy-wide direct as well as indirect (e.g., supply chains)
and induced (e.g., worker and household spending) economic impacts. As discussed later in
this report, there is some level of overlap between the primary and secondary consequence
analyses, with the secondary analysis incorporating outputs from the primary analysis. For
example, lost output associated with a business that is subject to storm damage and has to
temporarily close to undergo repairs is a primary consequence metric. This metric is then
incorporated into the REMI model to estimate lost gross domestic product (GDP), which
accounts for both output and intermediate inputs in a defined economic geography.

A variety of impact metrics or indicators have been evaluated in this study, including real and
personal property impacts (e.g., structures, contents) as well as economic impacts (e.g.,
business output, jobs) and fiscal impacts (e.g., property taxes, sales taxes). A common mistake
when conducting a comparative analysis of the benefits and costs for a policy, program or
project is to conflate social welfare impacts, economic impacts, and fiscal impacts. Benefit-cost
analysis (BCA) is focused on accounting for the primary effects to society at large. Economic
impact analysis is focused on evaluating changes in economic activity in a defined region,
including secondary direct, indirect and induced effects. Fiscal impact analysis is focused on
assessing financial effects to governments in a defined region. Each of these analysis types
provide meaningful information to decision-makers, but they fundamentally address different
guestions. As such, the results for each impact assessment should not be added together.

To develop an understanding of the costs and bene:
icnor porated in federal agency BCAs (e.g., USACE, I
primary consequences associated with real and per

were estimated and compared to the cpstdanasjl hAerde
bui l-ldé nel (e.g., elevate structure, Tdmlemdpk oof st
Table 2 show estimates for the cumulative impacts avoided and cumulative cost of adaptation,

net impacts and resulting benefit-cost ratios for the systemic (e.g., seawalls, dunes) and

building-level (e.g., elevate structure, floodproof structure) adaptation strategies.

Tabl.e Systemic Adaptati on
Consequences

StrategecRetPuompeonyl Pveée s

( Net Present Value, $Millions)

/2 dzy i@ et LA AT Y bsid Lyl . Sysemd
. N2 g NR PdZcnam PnXmMHy PpXZnToO H®oo
aAl®ARS PmMgInc PHEMAM PMT Zo0cC/ PPHC
az2yNRS PoXmMyH PtrXccd mnXInyT nonwm
t-ftyY . SIOK PpXcmo PnXoHp PMIHYY M®on
¢c20l ¢ PoTZyp PMy ZHH PMmdXZcor HPny

Notes:

Results account for structure, content, land and relocation impacts.
Results are presented in net present value terms using a 5 percent discount rate over the period of the analysis from 2020 to 2070.
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Tab2e Bui-Ledvelg Adaptati on Strategy Return on I nves

Pri mary wWLeomesesy ( Net Present Valwue, $Millions)
2 i L GaaRrel 1 Ri ki ax: DSOSy Sydemd
. N2 g NR PnXpnwm PMZndgp PoXnnc odnn
aAl®ARS PpPZHpp PMZTycC PTIncdg podmy
a2y NRS Pnpd Pp oy MO ¢ NOTT
tFrftyY . SIOK PoZoMH Ppnp PHZITCT cony
¢c20Gl ¢ PMT Ipc PnXnHn PMoImn odPdpT

Notes:
Results account for structure, content, land and relocation impacts.
Results are presented in net present value terms using a 5 percent discount rate over the period of the analysis from 2020 to 2070.

For both the systemic and building-level adaptation strategies, the benefits outweigh the costs

for all counties except Monroe. This does not necessarily imply that adaptation is not a cost-

effective investment for Monroe County. Rather, based on the high-level model assumptions,

non-exhaustive impact categories evaluated, and financial discount rate incorporated, the

outcomes were not proven to be economically justified for Monroe. Tothisend,f ut ur e anal ysi
should be condu-btperdojoencta bparsajsectin Monroe County a
Sout heast Fl orida counties, t oi thsetttheat dcoeasn grne sawnldt

i nvestment in adaptation.

It is important to note that the systemic and building-level strategies are intended to be
evaluated separately, with a few caveats. The systemic strategies would provide broader
economic benefits than the building-level strategies as they would help reduce impacts to both
property and infrastructure that are critical for economic activity (e.g., transportation networks),
and would also help to maintain the profiles of beaches that support a vibrant tourism-related
economy. The building-level strategies are focused on providing protection to individual
structures. This protection is limited to coastal storms and does not provide protection against
permanent sea level rise. These strategies would not convey benefits to transportation
corridors, nor would they help to maintain the countiesécoastal resources that provide significant
recreational and aesthetic benefits and economic value.

While not quantified in this report due to a vari
bui l-ldé nel adaptation strategies could help to mini
future. This would helapctaaglfimigct gaseca warferggohe
t axes, i ncreased cost and/ or barriers to access i
|l oss of wealth and/ or i ncome,afndr dpwonmge ratdye sand bmuan
bond ratingslhesGIf exx0)f.rom real estate devaluatio
the desirability of | iving vamidc hwoirrk irtreugruidl heaulad t a l
redistribution of populationandnd empagnplaicd s@odapri v
regi onal and state economies
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Another key benefit of the systemic adaptation st
model ed gradual seaThievestudpeasconmes i pmeperty t h
high tides in the future would no |l onger be consi
entirety of IiAss amaaeikledrtes atfawesaf eguard property frc
resul nifncany propert yrhteas>x mewnerise alressestical to
and any reductions to this revenue stream could h
operations and invest andconéraeinmuieingy a®abpltdad é ® n

3shows the estimated property tax revenues that c

modbkeedutdaelrgbhieghottde cond
f orTady sotud ndiwch ealdpa pttoa tsiaofne giunar d t he

ofproperty identifibd
i nvest ment

costs

TabB8B€€umul ati ve PlImpattgmT&er manent Sea L&wWel9 Ri se
Dol | ar s, $Millions)

t NPLISNIG & ¢ E LYLI Ofa
/[ 2dzy U e

HﬂH‘ﬂﬂﬂO‘HﬂO‘ﬂﬂﬂl‘l‘HﬂH‘ﬂﬂﬂpHﬂp‘ﬂﬂﬂC HnO'uﬂnT\

. N2 gl NR PMH PHA Pon PMoy PcHAN PyHp
aAl®RRS PmMnM PHMp PuHnd Pncc PmMZorn PHZOY
azyNRBS Pd PHH Pnwm PwMnH bPncn PcTn
trfyY . SIOK b o PmMM PHN Py T Pnmy Ppny
¢c2Gl ¢ PmMmnn PHCy Pony Pyoo PHZyrn Pnxng
Notes:
Results are not adjusted to account for financial discounting.
Il nvest ments in adaptation can ipmpactde ¥PDdemwd its be

antabl.e Fbr example, monies used to comatimect a se
the constructiondowdssitredtinyr eacst wee .lg.as supply chair
worker and household spending)j ogai ns. These cascadishgvnemTamloeni ¢ i

4,were model ed using REMI PI +, accounting for adap
private spending assumptions.
Tabd. e Ec onBem ecf i rom | naestomenhd® Dol Adapt $SMil I i

{2adSYAO ! RII . dzA 1IR3 & St
Economic lndlca/ZY()}\ySR 55T TS NI /2Yo)\_>/SR
N2 G NR /[ 2dzyiie
W26 ,SI NE MHIX N MTS I
D5t PmMZnnn P =@
aAl®ARS / 2dzy/ie@
W2 6S | NE& HN@ET HMX N
D5t PHZXdyn P ownn
a2yNRBS /[ 2dzy/ie
W20 , SI NA H Yy JaC yImcn
D5t PHXZnTn bt Mn
tlfY . SIFOK [ 2dz/ie
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{2adSYAO ! RII

Economic Indica . 55 /8R 54FFSN
W20 ,SI N& MOE \O1 Yy ZHON
D5t b np b i

Notes:
Jobs rounded to nearest 10.
GDP rounded to nearest $10 million.

Job years is equivalent to one year of work for one person i for example: a new construction job that lasts two years will equate to
two job years.

Results are not adjusted to account for financial discounting.

AdvagciEconomic Resilience

Il nvest ment in actions that can reduce coast al haz
conditions can help to protect peopl e, property,

amount of resources and invest mefntomeecdadaedt alo haezspr
events over t he ilnovnegs taicraigmt ianOivem amdw can result in
return for the region.

A primary goal of investing in economic resilienc
do occur, the shocks are maoomwegeaht emhadtki yweti dv es u
can help to minimize the shocks afddomscoastdalr|lyanag

stresses present in | ocal and regional economi es
| ack of industry diversification) that will affec
recover from i mmeantateoasntda mdh er @ fodmtnmeuinsikis.es s houl
attempt to identify the structural factors that w
conditions. This includes developing an understan
andegi onal economies, and the o4apuosrutaulniptriaecst ifcoers is
communities do not just survive but are best posi
Strategies that communities in the Southeast FIl or
t heapacity for economic resilience are summari zed
I ncrease Climate: RFshkd@&Awamealksso resilience i s i n
awareness. I nformation about con matifteeccthange ri sks
incorporated itnhat mpesvempmo|lpwehbleisc and private inst.i
behavior is often i nceBnottihvitzheed paunbdl /iocr asnhudb spirdiivzaetde.
to play in risk disclosmandatohyoseh!| pol déises oswcle
terms, and technical assistance progr ams.

l nvest Viun nkkayabl e and drimdBrigfionrgt s shoul d be made to
vulnerable industries and promote economic divers
Underlying industrgmviud omraped attii®eg icmancdsmde pr oxi
fromi bherdependenci es. blett wieenofi ndmisttirc &Is i mport anc
a position to continue their-aeupseuraat ieonnvsi rionn nmaesn tc |woh
coastaltdbBabpccur. To do thi s, businesses shoul d ac:!
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provtihdeei r intended return on investment, the effec
strategies should be evaluated where feasible.

DevelAop i orFaulnldé ng and PHRiamamciPragy f orfThRe giilsikesn pe:sed
by a changing climate are too great for any one s
provided by making investments in climate resilie
considerations on how to f unld eanncde fsihnoaunl cde baed anpatdaet
eye towards all of the entities ftlham botuh dpbeinied i
private seacst owelalctaosr st,he capacity for specific inc
burden of these costs.

Ot hkey Considerations & Recommendat i ¢

Social Vul ikrabsdudy:has focused on producing mon:e
interpretation of the costs and benefits conveyed
these reporti nigcanteotrrsi cosf aerceonionni ¢ vul nerability, t

community characteristics that ¢&an keeaaimpliecaticoao

di sruption for certain workers may have owut¢sized
a storm resulting in an inability -teaphiyngehealth
consequences that could be caused by disruption o
t hat may i mpact certain populations more than oth
Deciiosnaki ng around what investments are needed to
hazards should not be |Iimited to the potential ec

to increasing -pmiegmuiatt i ziyn@gndr dteosal vuhwnwestiméert par |

community. To bmakidrgq dersidgdheanaltadtoer st @asi hvest ment s
adaptation and resilience, communi ties should con
and related toolisntdaddatraamne dtlhrea arheelpattei ve vul ner abi
di fferent populations to a range of shocks and st
resources incorporate a number of indicators (e.g
to il l umiocatad tvlué nerability of a community and it
di saster. The most widely wused social vulnerabil i
Di sease Control ahYdtPr easesntsitomp| @@MDE@ircsi aalnsd ipnu brle acd
t hemsel ves f or nat ur al di saster s, di sease outbrea
number off ocaumsaeidn soci al vulnerability indices have

academi c -parnodf intonentities.

Opportuni ¢sTywi®ostudy models a suite of adaptation

assumptions about how these investment sl iakree funde
buil di ng,aar es eaasvsaulmed t o be funded with both public
socae be grant $tuantdes ofrr dnoctanhe property and sales ta
acknowledge that there is an opportunity cost to

! https://svi.cdc.gov/
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Regardless of who pays for adaptatsohprthéie psra
versus other communilLtoyc adr apnedr sroenga loansaa ¢ dgso.ad € r mme m & 1S
and buswmess face challenges in paying for existi
health, or insurance. Toothadaphdifi monceaes usesedlto
invest ment resources that could be directed to ot
makes it critical that i nvwvbeesntenfeinttss tion paedoappltea,t itohne
the environment.

Repuit@anal Ri sks and As\uwlcnieartaebdi Ilimpyacttos coast al haz
futwame result in reputatiinppnaxii chipalpeandyg aevadivat é
i nsurance premium increases, bond rcatsitnde droavang e ¢ d
tourism and associated spen@hhgén dreicmhmears efdutpwrbd i &f
raise funds in 9Qupapnodsk ©6f omi it hqQQuaasvsetlyl hgbireptuyat

damages relies on understanding the financial fun
and harder to qpemteporfi ressekv iwhriaclh ref |l ect consi de
performance of policies, systemepnpabdndmpattastsuch
perceptions of future climate change risk, was be
i mportant and relevant considerations when interp
project alternativesal yButsumayr egeoari dle amddian onal
into variations to this approach, and if this occ
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1. | ntroducti on

11 Study Overview

The Southeast Florida community, under the auspi c:
Cli mate ChangeunCQodnpiascotiksot uadnys wer key questions and
gaps in the regional economic evaluation of flood

of sea |Tehvee IUrrbiasne .Land | nstgiutiudece dehas| e p metod ceyd,f t bhi
with hgem ound project management s uepcpoonrotmibcy nBord ezlaigna
assistance from AECOM.

The economics of sea | evel ri se, flooding, and re
encouraging ocontonaddrassithe challenges facing c
FIl ori da. Beyond the physical i mplications of risi
i mpacts are an essential component of making info

adaptationdiamaderes
To further understand the business case for resil

1T the economic risks of flooding and the augment

T the economic benefi't of resilience action as a
economic | osses;

T the economic opportunities nmeesnstosci atnedd with res

T recommended satdrvaatoeogrineusnittoy resi |l i ence.

Given the | arge and wvari ed,rgeepolgrcaapbhl ye oafn a8 aydsti hse atsetc

generalized waegisumprnpomat ed into the anal yesis, acc:«
andegi osntadndyar di zed physical and economic data. As
l evel evaluation of economic consequences that <co
coast al hazard risks, as wel | as the cmotstisn aand be
subset of adaptation and resiliencdhomMme ategies. T
i mportance, both | ocally and regionally, of conti
sector fsarppest ment i n str atceognioes ri ¢ k csooupriorseendtt bayrhde
future coasst al hazard
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1.2 Ke$t u@Goncepts & Gl obal Assumptions

Key concepts and gl obal assumptions that support i
det ai |l ed ianr et hdiess crreipboerdt bel ow

| mpact Ge:ooldirsapahnyal ysi s i s f ocusedutocnotmesamimuat t m @ sec
in Southeasd Fher i Sdiate of FI| oMi-Ddaad e BGoouwmatryd, Qvwounnrtoye
County and Pal nmaBkeea cuhp Qohuen tPyr i mary | mpact Area, wh
represenhe SecondaRryi manmpyacdc Amemi.ar eomedgqlbedcéesr t
Sout heast Fl orta cosnltti £sof whi c¢chmoadeel atnftarrond utcoe d
produce sepandhey econonries clAampscdmautemheascobhoyi da

and the State of Florida.

St ati cEnBvuiirlotnTheéash al ysi s s uper ichuproseeafstu tpaom desntt a la |
conditions on the exiSsotuitrhge absuti IR iodr e vdiiat o n me nti kien y
environmking iBbgoowiddf undergo changes between the
end year of analysis in 2070, it is challenging t
detailed information on future .delvred orppnemdat ipd g ntshi
i nf or mattoi otnhei anal ysis was not feasible due to dat

Ef fectiveness andalpd aftu lo nL:iBick obthdeadpptatian strategies

were modeled to provide some level of protection from expected coastal conditions in 2020,

2040 and 2070. These systemic and building-level strategies were modeled usingap ha s e d
approach whereby the desi gmodeladd rech drieteit e rt yheea rssp.e
For example, constructing a seawall inh@a®r O0b e hat
further elevated in 2040 to provide protection th
provided by the selagil h aicrer talise glhmetsthee t yaenaarl yosfi s (i
2@0)and continue to accrue unti 2&t)l0oae & rsd pywyesasri bdfe ttl
adaptati oncosutlrdatpergoiveisde some | evel of benefits aft
addi tanoanlaylsiasti 6 yqguThe type odv aldggtoadi ideen ds tf rf aetr eeqni
|l evels of proportion from the modeled current and
systemic strategies (e.g., seawalls) are esx,pected
while thkeball dtngtegies (e.g., floodproofing) on
effectiveness of each strategy modeled is account
and benefits of atdaipst aasi sonme d\fotthea ttrhbaets tir € manag e me
practairees mpl emented, thereby I imiting deferred ma
are associmaftrastvhdbesar aeot function up to design s

Adaptation StOatggpp€osatl sinvest ment aasatpg atta oinmp |
strategy are i ncor p.orAdcidt iimntal tlhiifse amyadlges noedst s f
included.

Prior Ddmagel gsssmes cumul at if v epmdisdmag s .

Ri sk ModelThé&ypeare two primary model dteytpeesméfnarstev
mo d el spraonbda bmol diesltsi.c Deterministic risk models gene
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singt eebesbdenarémammpml ey®ar storm evemtr soch defin
2050 Pr obaibsiki insotdiecl sr account for wuncertainty in phy
i nclude a wsicdeen arrainogse, otfdhred rt he kred iAdtded ea fnfi endtsg.i ¢ r
wapri masedyto generat eormtesiud tparftorbaedhdawse epf t he |
scenaramd suppastwell das at he structure afeltimg REMI
platform that was used.

Primary Consequence vs Secondary Consequence Modeling: A multi-step modeling
process was undertaken to estimate results. To distinguish between these two modeling
phases, this study refers to direct impacts to property and assets that are exposed to the
modeled coastal hazards as primary consequences, while secondary consequences is used to
account for economy-wide direct, indirect and induced economic impacts. Primary and
secondary consequences in some cases can overlap to a degree and should not be added
together. For example, lost output associated with a business that is subject to storm damage
and has to temporarily close to undergo repairs is a primary consequence metric that is
incorporated into the REMI model to estimate lost GDP, which accounts for both output and
intermediate inputs in a defined economic geography.

Business Recapture: This study incorporates the assumption that a portion of the business-

related sales and wage losses resulting from the modeled coastal hazards can be recaptured.

Industry-specific recapture factors developed by FEMA for use in natural hazard assessments

were used, accounting for the abilityofb usi ndsshdsft t heir operations off
ways to increase prodaAaddi virpepaiast ytah & aedetea dtaiteel f or
businesses within the samexpondedttygy thattmadel adt h
increase theitossepuexperofehesed by i mpacted fir ms
their operations

Assignmentomdr iemp Per maRestul t mpacesorgani zed in
avoid double counting of impacts. To do this, pro]
from sea | evel ri se are considered to be permanen
of temporbmasedcvsetndrm i mpacts, even if the same pr
to storm conditions simultaneousl!y. Per manent i mp.
on-ti medecur r i nigmpaanEnbusa le x amp ime , v ultnce rdailley hi gh tid
assumed t o -thiame lao:neequi valent to t her amaurkreitng al
annuwpaloperltoys steasx.

Results Reporting: Mul t i pl e reporting metrics are used to p
including:

T EenBased | mMhact metric reflects the amount of i
if the modeled hazard events were to occur in
results reflect the superimposition lotf future
environment dmeésecomrsesmy.ts are not adjusted to
of such an event occurring .in the discrete tin
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T Cumul ati velhlempasdtisnated i mpacts for each year |
whi ch acdeurdti kfedri htood of the mosgemmddhbaeaards
devel op an estimate of cumulative |impacts.

1T Avoided Tmpacvaltue represents the difference b
under the No Action scenario to the estimated
scenari os. Essentially tohiinp arett rmict irgeaftleedc tass tar
i nvest mentatiimnadap

Net | mpdadtes net i mpacts are calculated by subtract
of adaptation from the cumul ative present value o
investing in adaptation. d&dtniamatiealt Wd secxpendti endy prse

costs and benefits.

T BeneCoistt :Rafthe economict heismodelcad so@arkamrindsed i
the form wfosa beanéfoi f BCR) whereby the total pt

nveyed by adapdedi oy ahe dot al present wval ue
When the ratio of benefits to costs is greater
economically justified. For instance, a projec
justified i f btemeefpgrtes earte Wallole 000 and the pre
$90,000. The BCR in this context would be 1.1

Di s c o unt FeBenat gaidance generally prescribes that a discount rate ranging from 3
percent to 7 percent can be used in an economic impact analysis of this type. The specific
determination of what discount rate to use requires consideration of the nature of the project
and how it affects private investment and consumption. For this analysis, a 5 percent discount
rate is used to calculate present value of the costs and benefits associated with modeled
scenarios unless noted otherwise.

Price Alelvetobéesehnds have been nor m2ZI0ildeldl amsl, ar e
unl ess noted other wi se.
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2. HazaSoddenaSeloecandnExposure Anal

This section of the report deexirdtbhiersg tanads afpyptr wrae h
water | evel conditions anwht ehatwed earsashepshsn gtshped o tl o ¢
exposuprreopoefrty andt hoanetesg

21 Haz aScdenari os

The Project Team and Compact Pfarregogiueensc ys ecloeacstteadl ac a
accounting for water |l evels in 2020, 2040 and 207
average daiolry meiagh hti igdree r( MHiHIMey elatt et i de or Kking ti
loyear st.orfhmhe iaddedi ti ve effect of sea | evel rise i
i nf or nperdo jbeyc eicemae V ¢l ope 8o Utohr & htrei da Cl i mate Change
(2019%pecié¢i d@AAylL ntdr medi ate High scenari o was U:¢

Water |l evel sdffregquehmheye clhiagh al conditions were est
FIl orida Compact county using the closest NOAA tid
undtea’lk en for selecting sea | evel ri sdpapreddwat é&r | €

Fi gurUepdat ed Sout heast Flatra d@h eRreqge oQaarhp aCd ti mMRe ¢c 0 mm
Sea Level Ri se Projections

Unified Sea Level Rise Projection
(Southeast Florida Regional Climate Change Compact, 2019)
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22 Exposure Modeling

Exposure mapping waparcoaltsncdered oaenums ¢ ya sisneftrsats t r u c
arrerecessary fopubli fe anéepcyocnetai,tnaoird yud ase a

signi f i ccaonnts esqoucd nad & nfaegleedatss @t typegeepeadubaijoed
those thacl| wde®dhwet heast Florida CompactAs¥wltner abi |
exposwarse ev ad wianegad i | y neavaiilnagbfltreamdbhheer sity of FIl o
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Sea L®&wen&kied ch Pl anrievgerTaogoeld mapping | ayers repr

water surface at the shoreline over intaeduéopwpgr
storm conditiomissea.ndliTkeamdpsedre not intended to
and depth of inundation adémomeral sophes€Compaed 6¢
modeling assessment wouRat tber ,r etqlué rmap ¢ oprdov it ché sa

perform @ hsgheening assessment of the timing and
overtopping and asset exposure due to rising sea

Tab®tehr oluaghtBsechow t he results of the GIS exposure ar
al | i dent i fiiretde mssestetttshd hadast al ¢ opnudbiltiisohne dmai pnp itnhge
University of Fdcoern &laiéds c IS e @b ddeavieatbgadsdei t i onal det ai
t hkbata sources and methodolpoagy lassgs@urnspot icornesa taen d hcea
i mportant for inaerwelepsagabithe mapseonduct the exp
descr iMppde nikcn B

Tabbe Broward County Exposure Outputs

CSFHi{idz2NB ¢el CAYENRIT 2 MiSIENI ¢ wmmSEN ¢
HAHDN ndopd MEIT TZMCD
t I NOSTt & HAnn MZIMOM NZHQM HT ZMMH
HANTnN MO XdT N oozmnc MMT ZCp
HAHAN M H H
t2NIa |yR ! HAnn H H H
HATN H H 0
HAHAN n n 0
wl Af'™NRIARS & HANn n ) 0
HATAN o] n 09)
al 280 RBI &4 :2:2 ; . OyT
OYAf Savo
HATAN MYy np Mn
T 17— z :
041 USNE 61 &
HATN n n H
t dzyLJ { GF GA 4 HAHDAN b2 5 b2 51 b2 51
gl ataSel GSNy HAnn b2 51k b2 51 b2 51
aG2NYgF 4SSN HAT N b2 Gl b2 51 b2 51 U
t268NI t Lyl o ° ; -
{dzoadl GA2Y3
HATN [0s] M p H ¢
HAHAN n n n
l2aLAGt & HAMn n n p
HATN n p T
9YSNESY O | nanT d d d
HAnNn n n M
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¢cel CAYEZNAT 2

HATN M M M N
HNAHAN M ) M H
{ OK22f a HAnn H p on
HATN M C oT My T
HNAHAN 5FGF vdz [5F41F vdzk |[5FGF v dz
al NAY Il a HAnn 5 GF vdzl [5FGF vdzk |[5FGF v dz
HNTN 5rGF vdzl [5FGF vdzk |[5FGF v dz
bl GdzNF f «k HAHAN OHH P MM cnm
I NB I N &3 & HAnn ncy pTT hny
0SIOKSasz ¢4 HATAN TPy hp T MZndc

Notes:

! Excludes abandoned rail and out of service lines

2 Major Roadways include all functional classes except for local as provided in state-wide data set (functional classes 9 and 19)
Schools and natural / open space area parcels were determined using assessor land use information.

Tab6.e Mi-hande County Exposure Outputs

CSI GdzNB c¢el ¢AYS | 2N

HAHAN cyy HZ pTT db>mon
t I NOSTt & HAnn HE T T CIHMp HCZony
HATnN MT 2cCCO HPZTNH MAMNZHH
HAHA M 0 c
t2NIa FyR ! HAnn 0 p y
HATN T y ¢
HAHA n n n
wlk Af"™WRIAR S a HAnn n n n
HATA n M y
al 22NJ w2 I Ry SRAEALL 4 = A
OVAE SAD HAnNnAN M N M C TN
HATAN nn T o HHAN
T L - : z
06 GSNE 41 ¢
HNTnN 0 0 p
t dzyLJ { GF GA 4 HAHAN p MYy nH
gl adSel GSNE HAnn My 00 yo
A02NXYg GSNY HATAN CH dc Hpo
tea SNty o % e
{dzoadl GA2Y3
HATAN M N My Hp
HAHA n n 0
I 2aLA Ul t a HAann n M T
HATAN o T H N
9YSNHBSyYyOe { HAHAN b2z 51 0 b2 51 b2 51
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cel
HAnn bsF Gl b2 51 b2 51
HNTAN b2 510 b2 51 b2z 51
HAHA p y H H
{ OK22f a HAnn y M C T ¢
HATAN nao ycC HHMN
HAHDN MO nH My
al NAY Ll & HAann nH yT MYy n
HATN Mp T My & HM®
bl GdzNJF t «k f HAHA Hp MM p HHO
I NB F NB &X & HAann MM P HAp OHO
0SIHOKSasz ¢4 HATA cyy HE QT T hZmon

Notes:

1 Excludes abandoned rail and out of service lines

2 Major Roadways include all functional classes except for local as provided in state-wide data set (functional classes 9 and 19)
Schools and natural / open space area parcels were determined using assessor land use information.

Tab?7.e Monroe County Exposure Outputs

¢cal ¢AYS | 2N

HAHAN yznnc MHZCY d HXQHY
t I NOSTt a HAnn MM Znnd HHZ MHY oXncr
HNTAN NHXYyYyn pnznago nzonc
HAHAN H ) n
t2NIa FyRrR ! HAnn ) n n
HATN p p p
HAHAN n n n
wl Af'™NRIARS & HAnn n n n
HATN n n n
al 22N wel R nrny d ! P
GYAE $40 nann M D My
HATN nH cp yn
661 GSNE &1 2
HATN ) ) 0
t dzYLJ { GF GA 4 HNAHDAN n M H
g adSel GSNY HAMNnN M H 0
A02NXgF (SN HATN ) n n
t26SNI t 1yl :2:2 Z . 2
{dz6 At A2y 4
HATN c T T
HAHAN n n 0
l 2aLIAGE T a HAnn H ) o
HATN n n n
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CSI GdzNB c¢el ¢AYS |

HAHAN M o} 09]
9YSNHESyOe { HAnn o) 0" M O
HATN M p M p M p
HAHN T M p 00
{ OK22f a HAnn M p 00 p M
HATAN pd CH ccC
HAHAN nn cT HMC
al NAYy !l a HAnnon hp HMC oMcC
HNTnN oT O ohdp nmmn
bl GdzNI £ «k f HAHA nInyy nXynH pZnon
I NB F NB §X & HAnn nXdgHoO pXnon pIncn
0SIF OKSaz o HANTAN pZnayn p=ndo pZndn

Notes:

! Excludes abandoned rail and out of service lines

2 Major Roadways include all functional classes except for local as provided in state-wide data set (functional classes 9 and 19)
Schools and natural / open space area parcels were determined using assessor land use information.

Tab8e Palm Beach County Exposure Outputs

CSI GdzNB c¢el ¢AYS

HAHAN omMn MZo0d 0OZHOC
t I NOSTt & HAnn TpM™ HIMCM TZITMO
HATAN pZopo y Zdcd My 200C
HAHN n n M
t2NIa | yR ! HAnn n M M
HATN M M M
HAHA n n n
wl Af'™NRIAR S & HAnn n n n
HATAN n n n
al 22NJ w2 I Ry SRAEALL L 4 =
OVAE SAD HAnn n 0 MT
HATAN M M H M nc
cumi gvsys ot | : :
ool USNE &1 &
HATN n n n
t dzyLJ { GF GA 4 HAHAN n n n
gl aiaSel 0SSN HAnn n n n
A02NXYgI GSNY HATN n n n
t26SNI t 1yl :2:2 2 2 fﬂ
{(dzoall GA2Y?
HATAN n 0 n
| 24LRGHE & nARA d d M
HAnn n n M
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CSI GdzZNBE ¢ &l ¢CAYS

HATN M M M
HAHN n M M
9YSNHESyOe { HANnN M M M
HATN M M M
HAHN n n c
{OK22f a HAnn n n y
HATN T y M H
HAHNM n n M M
al NAY L & HAann M y HO
HATN M p oM oy
bl GdzNJF t «k f HAHAN Hd y M MH M
I NB F N &I &g HAnNnN c o M M O Mnn
0SIOKSax 4§ HANTAN MO M Mnn MC

Notes:
! Excludes abandoned rail and out of service lines
2 Major Roadways include all functional classes except for local as provided in state-wide data set (functional classes 9 and 19)

Schools and natural / open space area parcels were determined using assessor land use information.
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3. Avoided LobpemebnvAdtaipin@tiimn

This section of the report destchhe bleeassde tapptr oachl
avoided by investing in adapwleiadilobe Avaisdee@drleads s h
equivalent to itdlreaed lhen eafdratpd iapg fi ommesttiebpy par ace s
summari zed bel ow

(Q)Esti mate ghenc®nstto assets directly exposed to
condiitmome action scenari o;

(2)Esti mate the consequeenxcpecss edo tacs stetes ndo dreelceted yc o a
condi tsoemsawihreor e i nvest ments in adaptation are

B)Subtract the esti mastceechaawiditorkegdapcasi on from t hi
consequences in a no action scenari o.

Once avoidedcsltosnmderdard hese values can be compar e
develop an understandingfodmthekreguaatiooni no emit
hazard risks

Avoided | osses, and the resulting retarasbhnmaneds
through a | ens of primary consequences that accou
exposed to the modebhed bamaideceddiappononpriate for
on invest mehhe amrail pasriys covmah ¢ @ d eansneetshseameentst at i ¢ i n
nature, and do not avageurithaftorectome mdyysamiespond to
stresstkeost h human an.doancactouurnet ifnodructehdese complicated
respomasleds ti onal secondarogdeloend equiemg etshearRENMI ec o
modeling, phatdbonmregtf as wel | as downstream indir
i nduced e fworker and ho@seholdjspending) t o t he economies of Sout
Whil e the secomdearrye xwintssequreovi de addhiakiceosal thbemnt e

can overlap to a degree with some of the primary
t o0 g e tFdr example, lost output associated with a business that is subject to storm damage

and has to temporarily close to undergo repairs is a primary consequence metric that is then

incorporated into the REMI model to estimate lost GDP, which accounts for both output and

intermediate inputs in a defined economic geography. Se e SeX.tfdoan furt her descri
the interrelatedness of primary and secondary con

The steps taken to estimate the awmbiiedmladapstatn
are descriReedrimelooaw.i nvest ment esti mates need to a
and benefits of adaptation over the peri,od of ana
was necessary to esti mdatne tphrei ndarsy rcedres eaquuad rycséss y e
and 2i0it0er pol ate outcomes, iantdheswmetnhe hestei mataed a
from 2020 to 2070.
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31 Pri mary KEommrscecmis®@Oneevi ew

To inform the padsmagymerctonofmi,t heosojgeelhe @b ad
indicators that are commonly evaluated in natur al
assessed with the time, resour ceé& s datodr ed attoa tahviasi |aar

is the assumpt i onoft hcaotn sdeiqfufeenrceen twotuylpde soccur from t
(i .9earltyaear tti0Ode) compared to permanent progres
average dai Ay &u cple ptaircaet)e. consequence assessment
i ndi cvaetroea seuvat ed f or these different types of <coas
Tab9. e

Tab®9.€onsequ@atcegor ilensdiacnBdv af ssat ed

Consequence Indicator Consequence Indicator

S MG 2 ey Temporary Coastal Storms Permanent Sea Level Rise

Structure damage

Direct Property Impacts Contentdamage Property value loss
Relocation costs
Saleoutput loss Saleoutput loss
Businessind Employmentmpacts | Income loss Income loss
Job loss Job loss

Sales tax loss Property tax loss

Fiscal Impacts ) Sales tax loss
Tourist development tax loss .
Tourist development tax loss

The methodol ogies used to assess Aprpiemadaigxd CEOnseque

primarily draw upon technical guidance adhd@aument s
developed by federal agencies |ike the Army Corps
Emergency Management Agency (FEMA). Much of this

to support thecosensi deardaeldiccovednita imnak deguadon
infrastructuspetnhesbtlmbpgt sesigned to mitigate the
hazards.

311 Primary Economic Consequences Results

Primary consequenceTabbs@Tabl 4Rressudtieswnepmesentati v
evemdasethpacts that could be expeveatsi wWerket modelk:¢
Study Area today. Essentially these results refl e
conditions on the existi ngRebsuuilltts eanrves oootagracanita eadn d
doubl e counting ofprioppadtys.anfo adkoc ettlsi se,xposed to t

l evel ri se are considered to be permanently i mpac
t empor arbyaseevde nstt orm i mpacts, even if the same propg
storm conditiaoe®dsi mi nuendwalttioon(i .e., MHHW or dai |l

f oorn-ei m@a mages t oanpdrnoep ecratl ye n doaurs i yneesspsl oy ment and f i s
revenue | odsdeonde Sgbt g e(air. ea-y @&i rteipdee)s eorsts etsh & rlom
asingteamd are not adjusted to account for probabi
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occurRdmmganent sea | evel ri se results are not repc
on the assumption that asdgdtys farcdk pre@parrtayp |l o rn etk
these coast al conditions.

Notresul ts for future condition impacts can incl ud:eée
in the priorHotwenveeriomezcmases, i mpacts for a simil
senari o -y(eea.rg.s,tor m) are greater in an earlier ti me
horiEZlins i s expl ai nedprbop darhtey waary d sns emhs ctlyheaatr may b
storm under 2020 conditions, for example, can bec
condi Whohse. i mpacts can transfer across thémeogast a
the total i mmachsriponewochl dibe expected to grow
results are r-bpeetdedfimpamiteineéd daily hjghothde co
onti memdnnual recumwnpiuhg ibmepaxtpect ed. For exampl e,
wouled ud t -tiinrmeonenpacts in the form of | ost mar ket
property tax impacts.

Tabl@EveBasdedrect Property I mpact s, No Action Scel

$Millions)

HnH2YRAL RA RA

/| 2dzyié mySI mm St

¢AR! C¢CAR!
N2l N Pndy Ppnpd PHYO Py ®p bPTtnam|bmMnzZn PHOM| PcZoN
aAl®ARR Pvmipd Pnndi PoXny Pnnd bmIpybPHoIn Pyom| by Znn

a2yNRBS bnod|l popd bcodp| PmMT® PmMno|bPmoIp Pmpp| Ppcp
tFtyY . PmMm®| PoTd PMcCoO PpdPg bPyTm| PcZcrn bmMpd| PmZcy
Notes:

Impacts only account for parcels, both public and private, where 25 percent or more of the parcel footprint is exposed to the
modeled coastal conditions.

MHHW results account for one-time impacts equivalent to the just or market value of the parcel. Parcels impacted by MHHW
conditions are excluded from 1-year and 10-year tide damages.

Results account for structure, content, land and relocation impacts.

The 1-year and 10-year tide results account for the impacts of one storm event of these magnitudes occurring. The results are not
adjusted to account for the probability of the modeled storms occurring.

Results are not adjusted to account for financial discounting.

Tabl® Number oSulPjagcmpsact

HAHn [ 2Y HAann [ 2YRAGH

Nf;\sé: M¢H;\SR|.: allz mrStN M¢E;\Sﬁallé
NRGgI N McnAn| HZAT nnec TTM MITYC| TZpd yZIOH PpyzIMm
aAl®RR oo MZAT MZyp HMH PEPpP| MMZH CIMO| NMZXYy
a2yNRB§ MTH| HZIO0J MMZIM MZ (e cCXyT| opzxc CEZTM MNXy
tFtyY . np ppH MM p HHAN HXcNnl HXZAM MXIyn yZXcwMm
Notes:

Impacts only account for parcels, both public and private, where 25 percent or more of the parcel footprint is exposed to the
modeled coastal conditions.
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Parcels impacted by MHHW conditions are excluded from 1-year and 10-year tide damages.
The 10-year tide counts include parcels identified to be impacted under the 1-year tide.

Tabl2EveBasdBdisiness and EmployfMmenActiimpmac$Ssenari o (
Dol | ar s, $Millions)

HJHN /2)/‘

/| 2dzyi& mp St mm St

CARI cary 1P

NBEGFNR / 2dzyie
h dzii LJdz{i $0.0 $0.4 $2.8 $0.0 $17.2 $512.6 $1.4 $70.6
LyO2Y9§ $00 $0.7 $5.7 $0.0 $5.0 $184.0 $0.5 $25.0
w26 [2 O 20 110 0 130 3,780 10 580
aAl®ARRS / 2dzy/ i@
h dzii LJdz{| $0.4 Pp®| $28.1 $0.3 $14.2 $720.4 $5.3 Pcpd
Lyo2Y9§ %01 Pmd| $189 $0.1 $5.0 $306.0 $1.6 PHHO®
W20 [ 2 0 pn 420 0 130 6,920 40 pnn
a2yNRS [/ 2dzyide
h dzii LJdz{l $0.0 $0.1 $4.9 $0.0 $0.3 $792.4 $0.4 $7.2
LyOo2Y§ $0.0 $0.0 $11.8 $0.0 $0.3 $240.6 $0.1 $1.6
w2o [2 O 0 180 0 10 5,340 0 40
t-fyY . SIOK /2dzyie
h dzii LJdz{i $0.0 $0.1 $0.2 Pnosg Py ds $199.4 $0.7 $11.0
LyOo2Y9 $0.0 $0.0 $0.5 Pnds Podg $82.6 $0.5 $4.2
w2o [2 O 0 10 n dbn 1,770 10 110
Notes:

Impacts only account for parcels, both public and private, where 25 percent or more of the parcel footprint is exposed to the
modeled coastal conditions.

MHHW results account for one year of impacts. These impacts would recur, annually. Businesses impacted by MHHW conditions
are excluded from 1-year and 10-year tide damages.

The 1-year and 10-year tide results account for the impacts of one storm event of these magnitudes occurring. The results are not
adjusted to account for the probability of the modeled storm occurring.

Results account for recapture as discussed in Appendix E.

Results are not adjusted to account for financial discounting.

Tabl® Number of SBuwlksjiatelrpwct

Hnun [ 2y Hnnn [ 2y RAG?
Ngxsﬁlé: M¢Hxsﬁe|.: allz mrSkN M¢Exsﬁe|.é
NB g I N T MpP M Hp no M H® HZnNnT C (hm M XH
aAl®RR cn odgp MY M o HIEMY nxTtp ynTt M ZH
az2yNERS p cT nn pn HTH HXpo HOT nmT
tFtyY . p pT C M p y M hpc MH N MZHP
Notes:

Impacts only account for parcels, both public and private, where 25 percent or more of the parcel footprint is exposed to the
modeled coastal conditions.
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Business impacted by MHHW conditions are excluded from 1-year and 10-year tide damages.
The 10-year tide counts include businesses identified to be impacted under the 1-year tide.

Tablé4Eve-Basd&d scal

] mMdacAscti on

ScenarTihou(s2hld>s Dol |

Hann [ 2YRAGAH HNTRYRAGAZY,
. Mi St s

MESENY e R
(It Sa
[ 244 Pnd®j PMHd bPTdOP Panda bHcn|bmMoIcl Podpd PHIYH
Etzgzgl’ Pno) Pp®) PMo® bPnodn Poyd PmMIprn PmMdPA PHOH
ENBLISTH b! | bmznd b b! |pPoczH bl b !
¢CLE [ 3
aAlTHARS / 2dzy e
%Iéféga PHnd PonH PMZInH Pc®n Ppyd| PHOSZSd PMMM| PHEINT
Fzgﬂ;le PHnd Ppvmny| bPcpd Pno®n Pmpo| PczZnt Pne®n PTTP
tNELIST b! |pumZId b! b! |pmccZ| b! b!
¢CLE [ 3
a2yNBS /[ 2dzyiié
%Iégga Pnod) byd, bPmMowmMm Pnaon PyodnbnciIm bPmMT® PrnnH
Fzgzg‘lé Pnoj) bno®) bPndn bPndn Pod®n bcZnn PmM®PA PHOM
tNELIST ), bt | Puznd b b! |Ppmzn b! b !
¢CLE [ 3
thtY |/ 8HZ)K &
{+fSa
(2424 Pno) Pnd®f bndn bndng bono| bcZod PHT® bPnyp
Fzgﬂ;lé Pn®) Pn®j Pnodn bPndn Pmoo| bdcn Pnen PHAp
ENBLIST b bcmu| b b! |PHnzd b b
¢CLE [ 3
Notes:

Impacts only account for parcels where 25 percent or more of the parcel footprint is exposed to the modeled coastal conditions.

MHHW results account for one year of impacts. These impacts would recur, annually. Business and parcels impacted by MHHW
conditions are excluded from 1-year and 10-year tide damages.
The 1-year and 10-year tide results account for the impacts of one storm event of these magnitudes occurring. The results are not
adjusted to account for the probability of the modeled storm occurring.
Sales and tourism tax losses account for recapture as discussed in Appendix E.

NA = Impacts not applicable based on methodological framework. In particular, storm flooding is assumed to not result in significant
property tax impacts. If property owners are able to secure a deferral in property tax payments while their structures undergo repair,
this freeze on payments would be temporary and the amount of deferral could be based on the time that is required to undertake

repairs.

Results are not adjusted to account for financial discounting.
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32 Secondary Economs@v &€rowmiseevguence
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Fi gwr eRel ati onship between Primary Consequence ani
( REMMo)dieh g

Primary Consequence Analysis

Geography: Southeast FL Counties
Inputs: Property and infrastructure information, flood and
sea level rise data, etc.

Primary Primary
Consequences from Consequences from
Sea Level Rise Coastal Storms

Secondary Consequence Analysis (REMI)
Geography: Southeast FL Counties and Rest of FL

Inputs: Property Damage, Business Output Loss,
Adaptation Costs and Assumptions, etc.

Southeast FL Rest of FL

Economic Impacts Economic Impacts
Outputs: Change in Outputs: Change in
Employment, GDP, etc. Employment, GDP, etc.

321 REMI Framewor k

Tabl®howée primary REMI variables used for the no
runs were undertaken t o naamd acwsn th eft owre etnh @ hdei ft feenrpeorr ta
coastal storm compared to the gradual i mpacts of

rise. The temporary no action scenarios show the
eveina -Ylear tiadr-yeeaagntti de event inThe2@rodadho] i aywd
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| mmedi ate recovery witdhuaonhtaoe iyremedi &t € arpe Ip @mds e s
damages structures. This can cause an increase 1in
construction | otbesr. m Hoeveo/veear, y |l ofnfgort s rel ated to r e

For gradual sea | evel ri se, impache wpnea&r eival whit e
property is first expected to be impacted by dail
in a building that is impacted by sea | evel rise
well as in each sypkrgepuentf wead ysfi st {e . e. through
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model forecasts end in 2060, gradual sea | evel roi
parameters.
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322 REMI Contr ol
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Tabl@ TemporaBwrsEdefBSt orm REM20OKRas uablttsiCamxil 9
Dol l,ar$sMi ) I i ons

MrSI N ¢ARS

902y 2YAO Lyl w S sz i :;/KI-y’IiEINSE‘

N2 g NR /[ 2dzyie

W2 0 a T N1 @Qn dn Mz 1D hn Qn dnp:
D5t ™ Mn @Qndn m: pn Qn dn m:
aAl®RRS /[ 2dzyie

W2 0 a PYyn Qn dn oz ™XZnn Qn dnyi:
D5t mcn Qn dn oz wmnn Qn dnyi:
a2zyNRS [/ 2dzyie

W20 a n Qn dn E:> TH /1 Qn dn s
D5t Pn @Qn dn x> P n @Qn dn oz
tlfY . SFEOK [/ 2dzyie

W2 0 a ™ N @Qn dn xE: TH NN Qndn W2
D5t Pn @Qn dn x> 0N @Qn dn oz
wSaid 2F Cf2NARI

W2 0 a T n ™ n

D5t ™ Mn ™ HAN

Notes:

Jobs rounded to nearest 10.
GDP rounded to nearest $10 million.
Results are not adjusted to account for financial discounting.

Table TemporaBwrsEdefSt orm REM4IAORasualt sComn2dilt9i ons
Dol l,ar$sMi ) | i ons

M1 SENI ¢ARS
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. f A

W2 0 a ™M1 Qn dn M2 TH DM Qn dwmciz
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aAl®RRS /[ 2dzyie
W2 6 a ™ (pn Qn dn m: ™ DIT Qn dn daz
D5t on Qn dn Mz My n Qndn Tz
a2zyNRS [/ 2dzyie
W2 0 a ™ N Qn dn Mz T N Qn dm
D5t P n Qn dn Mz P n Qn &d7n
tlfY . SFEOK [/ 2dzyie
W2 0 a N Qn #n THI O Q@ nHda
D5t TPV Qn dn TPH 1 Q@ nnbp
wSali 2F Cf2NARI
W2 0 a N DM
D5t ™ M~ Tcn
Notes:

Jobs rounded to nearest 10.

41 Final Draft for Release: August 2020 AECOM



Business Case for Resilience in Southeast Florida

GDP rounded to nearest $10 million.
Results are not adjusted to account for financial discounting.

Tab2@ Tempor aBwrsEdefBt orm REM7TORaeasualt sCom2dilt9i ons
Dol I,ar$sMi ) I i ons

Mt SFN ¢AR

I Y2dzy i ™ /_K" |
W2 0 a T M/ Qn dnpz T™MpPpINM)J Qmdn E:
D5t MM Qn dnm: TPHIHMN)J Qn Py pilz
aAl®RRS /[ 2dzyieé
W20 a TH O /I @Qn dn M2 TMC X MH J Qn dT yiz
D5t on @Qn dn Mz TPHXHINJ Qn dc plz
a2yNRS [/ 2dzyie
W2 0 a TH PN Qn dn E: TYN Qm DM M2
D5t on @Qn odn E: TN Qn dPpT1iz
tlfY .SFOK [/ 2dzyie
W2 0 a TOHAN Qn dn oz TO2Z0MAN Qn ®H yz
D5t pn Qn dn oz n dn Qn ®H pz
wSaild 2F Cf2NARL
W2 0 a ™ N THXCpPN
D5t mon m™nnn
Notes:
2070 storm impacts are shown relative to 2060 REMI baseline.
Jobs rounded to nearest 10.
GDP rounded to nearest $10 million.
Results are not adjusted to account for financial discounting.
RE MI Gradual SRasuévesl Ri s e
Results for gradual sea | evel rise are shown belo
2040 through 2070. Empl oyment is shown aslojpob yea
years is one year ofowoekafmpkrepopna pewsoanstructio
duration of the investment phase of five years wi
shown as percent change relabhatvethe tbeptrebi ohahg
annual basi s. As such, results are shown only as

Tab2® Gradual Sea Level( 2Rils% [RoEMVaE iRdeisaint 4 s
902y2YA0 LYRAOLF G2

NRGgFNR / 2dzyie
W20 , SI NE ™Iy nn T OZMC /I
D5t ™ MG mHZPhnN
aAlHARS / 2dz/0G &
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902y2YAO LYRAOI (2

a2yNRS / 2dzyde

w26 . SI NA ™MIpnn MYy Ippn
D5t mMnn mo>ncn
tFfY .S8FOK J/2dzy0e

w26 . SI NA ™ M/ WM My N
D5t mpn mMZopn
wSaid 2F Cf 2NARL

w26 . SI NA HN mXonn
D5t mCn Ccon
Notes:

Jobs rounded to nearest 10.
GDP rounded to nearest $10 million.

Results are not adjusted to account for financial discounting.

Fig@sbows the impacts of gradual s dd gldsbkeolwsri se o
the impacts by major industry over time for all r
Fi gwBr eGradual Sea Level Ri se GDP Rel ative to Base!
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Fi gurGr adual Sea Empv eoly mMRingde | mpacts by I ndustry

Gradual Sea Level Rise No Action Scenario
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3.3 Adapt aSttiroant egi es Overview

Evaluating different types of adaptation actions can allow for a relative comparison of potential
coastal hazard impacts in the absence of action and the benefits conveyed by investments
intended to reduce coastal hazard risk.

Adaptation strategies were identified based on proposed options developed by the Project
Team and feedback from the Compact Partners. The selected adaptation strategies fall into two
primary buckets: (1) systemic adaptation strategies that provide a primary form of defence at the
shoreline to minimize coastal hazard impacts; and (2) building-level adaptation strategies that
modify physical assets to lessen the consequences of coastal hazards. In general, systemic
strategies are intended to provide mitigate impacts from both temporary coastal storms and
permanent sea level rise to all landward assets while building-strategies are designed to
mitigate impacts for individual assets that are exposed to temporary coastal storms and not
permanent sea level rise. Table 22 provides a description of the adaptation strategies evaluated
for this study, and Appendix C includes additional information on the methods used to model
and cost the selected adaptation strategies.

Tab22 Adaptation Strategy Types Evaluated

Adaptation Bucket Strategy Description
1 Beach nourishment/dune | Thisscenario involves a combination of soft and hard
SystemicAdaptation restoratlon. _ engineering investmentat the shorellnet_he application of
9 Seawall raising which is dependent on open coast and intercoastal
1 Berm construction determinations.
This scenario involves a combination of structural
BuildingLevel 1 Dry and wet floodproofing| improvements to property, the application of which is
Adaptation 9 Elevatingstructures dependent on building type and FEMA principles and
procedures.

Given t hredvbhargd geography of mBgbuf hnepatgitoanfss narnidd a, s

generalized and r epeatwelrlee uarmaleyl s itsh et esceH reicq leeds a d a
stratkgygyenssi demade oins model ing theragdaprabiedn stre
thematically bel ow.

Scaling of AStarpattaetgiioensvesrsecal egi ¢ ® hmi magatréety of moc
i mpacts under a pnonaeeptitoal sgebhhAibBoresults in the
Si mitloat he esti mated cost sycsft simiradteegme.a tFeodr e x amp |
mitigateorn mpetas0ti de event (and respective rates
and 207Hui ITideesalr atveegrieesscal ed ttdepyld®matstfal omt or m
i 2020, 2040( amdl 2Ds/rdci at ed r ad etshrodalselad fteb/fefl e ati sfe
i nsurance requirements and costs for properties s
Progr am.

Phasiomg St r aTtheigsi esst udy assumes that sea | evel rise
next decades, through the coming century, and bey
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face risks from high tides and coastal $tgrm even
feasi bl ealat o omd&apt o the most eexvt ar |l eunaet ehda zi anrBdb thdicse nsat
systaeamidai |I-lde wejlr at egi es were modeled using a phase
informed by both economic andardgdc mreird emrgatiie@rss bi
Conceptually, i nvestments made in 2020 are intend
ri sks out to 2040, and the investments made in 20

model ed hacwtr dt o i 37 0.

Adaptati ngACapt ati one\vwdlruwdteggddeageaiel exdbti n design, b
werdeescripti vieempridtornast ¢ ot he brdedfi o gr maghni vedienve
to the costsAsfsuoalhctapproxi matededendcoapeerdgedt on|
the analysis, drawing from publiclwi alvaahabmephasait:
i tethtaar desac amednmiecctcondi ti ons iwheSe@euinfae adtnalfFl orei
was relied upon, costs were adjusted for | ocal pr

331 Adaptati oReSuflr asegy

High level costs for the systemic and building-level adaptation strategies evaluated in this study
are provided in Table 23 and Table 24, respectively. The costs, presented by county, include a
breakdown of individual strategies (e.g., seawall replacement, elevate structure). To account for
the phasing of investment in adaptation strategies over the period of the study analysis (i.e.,
20207 2070), both the systemic and the building-level strategies are scaled to show
investments implemented in 2020 that will help to mitigate impacts from 2040 hazard conditions
and actions implemented in 2040 that will help to mitigate impacts from 2070 hazard conditions.
While an implementation year has been assigned for both systemic and building-level
strategies, it is likely that these investments would be spread out over several years.

It is important to note that the systemic and building-level strategies are intended to be
evaluated separately, with a few caveats. The systemic strategies would provide broader
economic benefits than the building-level strategies as they would mitigate impacts to both
property and infrastructure that are critical for economic activity (e.g., transportation network),
and would also help to maintain the profiles of beaches that support a vibrant tourism-related
economy. The building-level strategies, because they are focused on providing protection to
individual structures, would not convey benefits to broader regional infrastructure nor would they
help to maintain the counties6coastal resources that provide significant recreational and
aesthetic benefits and economic value.
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Tab2@& der Me&Sgrsitteund e ACap i 2t0i1®n Do | ar s, $Millio
Adaptation Strategy \ Broward Miami-Dade Monroe
Implementation Year = 2020, Level of Protection = 2040
Seawall Replacement $2,866 $1,156 $5,993 $1,966
Seawall Raising NA NA NA NA
Berm Construction NA $23 NA NA
Berm Raising NA NA NA NA
Nourishment $361 $464 NA $1,413
Total $3,227 $1,643 $5,993 $3,379
Implementation Year = 2040, Level of Protection = 2070
Seawall Replacement $2,955 $783 $4,234 $1,289
SeawalRaising $312 $126 $633 $214
Berm Construction NA $7 NA NA
Berm Raising NA $13 NA NA
Nourishment $542 $696 NA $2,119
Total $3,808 $1,625 $4,866 $3,622
TOTAL COSTS $7,035 $3,268 $10,859 $7,001
Notes:
Includes direct, indirect and contingency costs.
Results are not adjusted to account for financial discounting.
Tab24 Order of BMag®Hietviede Adapt at2i0olm Oodtlsar s, $Mi ||
Adaptation Strategy \ Broward Miami-Dade Palm Beach
Implementation Year = 2020, Level of Protection = 2040
Elevate Structures Pody Pnnp PHMC bwmnc
Floodproof Structures P ¢ PbwmMmy bMMm b o
Total PbnnrT Pnco bonrt bwmn ¢
Implementation Year = 2040, Level of Protection = 2070
ElevateStructures PoXmnn PoXZT1 hn Pycy PM2XZ MmN H
Floodproof Structures Pyc Py m PHC Pm y
Total PoXmyc PoXyTM Py dn PvEZmMmcn
TOTAL COSTS PoXpdo PnXoon PMEIHM PvM2Zon
Notes:
Results are not adjusted to account for financial discounting.
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interpol atehgeempa0bRfarmdhd2 DA 0dhe s @ a®drse t hen
adjusted to account for thesolcickié,lr iidmgdb ds wfime ch et ano d
devel op an estimate Aofsiaonumalratpirwe eismp avatss.under t ak

cumul ampaets éxpecieag| emgst eamdati H-EHe vaagllapt at i on

stratempascsts foo bhothohhand adaptatiuen esddlcaeasamigoa

percent di scounftorr atthee tfioo papcocrotuunnti t ymewowgsy &l loowitheg t
forcompari son of future costs and benefits i pre
di scounting is used to reflect that a dollar toda
to the ability to i nvaelstth ntohwa na nad dcorlelaatre imovrees tweed i
extended to a soci al perspective as it relates to
are more val udatlelren itrh atnh e hreesatremren.i n the | onger
Whil e bodadapmptfatihgtyemgweisl | hel pt hreo dreikcteedgh a2 ar d

ri skshey are not expected to neutralizeThael |l of th
systemic adeptaioowas estimated to mitigate 90 pe

the nosaeenhbaoWhile this adaptation strategy was sSCcC:

the modeled sea | evel rise and coastal storm cond
measure for the entirety of the oppemetacast-l amd dian
regi on. I n particular, the shorebystasthataegty thhat
i mpl ement (e.g., seawall, berm) ditchhenanoldped ewddde f
exposure zones. This wassecparotnisc wifartlhye tihe ec acsoea sftoa
such, ¢boet fuodoli mpysetmemitat bgi es was not estimated
conditions, resulting i n abvaosiedde do ni nsppaoctt sc hbeeciknsg odfi

hazard footprint and sihari é-lde walrprt eefgii lees ewetreen tess.t i Tr
mitigPteecent of the model ed st orens iidnupaa c tismp aacctcso utnt

resuldr wiandowptoofi ngsstdomatuengiudd d sihed [ iterature
et al. 2014).

The cuinvpek amary consequence impacts over therperio
the no actaoprp sbé&whxSTab2@ndab2 S8howctumaal ati ve
primary consequence i mpacts avoided fro+heivmpl emen
adaptation scenari os, respectively. These values

conveyed by the adaptation scenarios evaluated.

2 Consider, for example, a 10-year storm event, which has 10 percent chance of occurring in any given year. If the estimated
impacts are $100,000, then this value is multiplied by 0.1 (10 percent chance), resulting in an expected annual impact of $10,000.
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Tdol25 Cumul ative Primary Consequence | mpacts for
2070) (2019 Dollars, $Millions)

A Nt £ Sa& h F£Sa I i t N2 LIS NJi ¢
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aAl®ARS PmMnc Zopr PyZopn Pocwm PHZoyy
a2y NRS PHAZNp| PyXpcn PpcT PcTn
trfyY . SIOK PHMICAN] PHIMMT PyH Ppny
¢c20l ¢ PHHAXMN PHnZom/ PMEMT M PnXnop
Notes:
Results are not adjusted to account for financial discounting.
Tab?2@ Cumul ative Primary Consequence | mpacts Avoi
(202070) (2019 Dollars, $Millions)

& AT = F£Sa ho{lftSa FyFl tNBLISNJI:

t NELJS N € {LYLJI-C)(]a{ ¢ B LY{J LYLI O

. N2 g NR PpTZpH7 PnXtpwm Pmnp PTtno
arAl®RRS PhpIy dN PTXpMd PoHp PHEIMN®
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tfyY . SIOK PHcZcnd PmZ dnp PTn Pndo
¢c20l ¢ PMdy Zmn PumMZyT PmXZnpn PoZXZdpdodH
Notes:
Results are not adjusted to account for financial discounting.
Tab2e Cumul ative Primary Consequence-Lempacts Avoi
Adaptati e2m7(0202® 019 Dollars, $Millions)

tNBLISNGE | (FtSa hdxiiy (FTS3 EYR
. N2 g NR PHHZ(Cn PonH Pwmn
arAl®RRS PocXZcdm PomT Pwmn
azyNRS PMZHM® bo bn
trfyY . SIOK PMHZIAHH Pmnan bc
¢c2al ¢ PTHZIY dH PTcc Pon
Notes:
Results are not adjusted to account for financial discounting.
To develop an understanding of the costs and benefits of adaptation, impact metrics commonly
incorporated in federal agency BCAs (e.g., USACE, FEMA) were evaluated. In particular,
primary consequences associated with real and personal property (e.g., structures, land,
contents, relocation) under a no action scenario were estimated and compared to the costs and
benefits of systemic and building-level adaptation strategies. Ta b2 @ nda b2 & hgiwn net
present value terms ( wkioch iasptalestopatéedryendlatven a benef

costs of inaction and adaptation, net impacts and resulting benefit-cost ratios for the systemic
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(e.g., seawalls, dunes) and building-level (e.g., elevate structure, floodproof structure)
adaptation strategies.

For both the systemic and building-level adaptation strategies, the benefits outweigh the costs
for all counties except Monroe. It is important to note that the systemic and building-level
strategies are intended to be evaluated separately, with a few caveats. The systemic strategies
would provide broader economic benefits than the building-level strategies as they would
mitigate impacts to both property and infrastructure that is critical for economic activity (e.g.,
transportation network), and would also help to maintain the profiles of beaches that support a
vibrant tourism-related economy. The building-level strategies, because they are focused on
providing protection to individual structures, would not convey benefits to broader regional
infrastructure nor would they help to maintain the countiesécoastal resources that provide
significant recreational and aesthetic benefits and economic value.

Further, the systemic adaptation provides the greatest net benefits, even when not explicitly
accounting for the beach recreation and tourism benefits that would result from maintaining the

regionds beaches. This does not necafecBvar i |y i mply
investment for Monroe. Rather, based on the high-level model assumptions, non-exhaustive

impact categories evaluated, and financial discount rate incorporated, the outcomes were not

proven to be economically justified for Monroe County. Tothisend,f ut ur e andl p&i s sho

basi s, i n
better

conduacme @ r bjpercotj ect
Fl orida counties, to
adaptation.

Monroe County as wel
design and optimize t

Tab2® SystemiicoAdSptategy
Consequences (Net Present Val ue,

Return on I nvestment f ol
$Millions)

/ 2 dzy i 2 Pt PR LY bsa Lyl . Syaeai
. N2 g NR PdZcnam PnXmMHy PpXZnToO H®oo
arAl®RRS PmdInc PHEIMAM PMT Zo0C hbPHC
azyNBS PoXmMyH PTXccd mnZnyT nonwm
tlftyY . SIOK PpZcmo PnZoHp PMZHYY mMm®do n
¢c20l ¢ PoTZXZyp PMy ZHH PMdpZIcorl H /by

Notes:

Results account for structure, content, land and relocation impacts.
Results are presented in net present value terms using a 5 percent discount rate over the period of the analysis from 2020 to 2070.
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Tab?e
Pri mary

Strategy Return on
Present Value, $Mi

Bui-Ledvalg Adaptati on
Conseqguences ( Net

I 2 dzy i & [ dzYdzt | G A ¢ [ dzY dzf | @
l @2 ARSI ! RFLIGF A

N2 g I NR PnXpnwm PMZndgp PoXnnc odnn
aAl®RRS PpZHppPp PMITycC PTXncd pdmy
a2y NRS Pnpd Pp oy MO ¢ nNoTT
trfyY . SIOK PoZo0oMH Ppnp PHEZTCT c /by
¢c2Gl ¢ PmMT Ipc PnXnHn PMoImn odPdpT
Notes:

Results account for structure, content, land and relocation impacts.
Results are presented in net present value terms using a 5 percent discount rate over the period of the analysis from 2020 to 2070.
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4. Economic Bermaenf ilthny Adtaipn @ tii ron

I nvest ments in adaptation can provide benefits be
report. For exampl e, monies used to construct a s
construction industeyg. ass wgenpd yiangdandumlklrare c t

household spending)j ogpai ns. These cascading economic effect
PI +, accounting for adaptation cost estimates and

41 Systemic Adaptation Scenario

The syst amitd oand aapd de vbed i laddianpgt at i on scenarios were |

understand the impacts of the investment spending
REMI, a number of assumptions were made regarding
for the strategy. Below is a discussion of these a

i nvest menftorn mipatth ssyst elneivce la nadd abputiatdiionng str at egi es

411 Scenari o Description

The systemic adaptation scemar iod, swhHitcH ei. gvgl neosur
hard (e.g., seawalls) engineering investments, 1is
storm and permanent sea | evel ri se impacts throug

412 Scenari o Cost s

I nput from the Compact Parbtunredresn wafs puasyemtde ntto ai ndoenngts
government, State government, County/ Lodablgovern
3G dentifies the gendryaladfaphnaditmngnbrsealdewry for t he
scendrti a.s assumed that government spending would
seawall to protect public parcels amrdawewdl ¢dopay.f
Private pmrerpserarye oassumed to pay for the costs ass
private parcel s.

Tab8@ Funding Assumptions for Systemic Adaptati on

!{. 8 [20Ftk/ 2 tNRDIGS
{SHaltrf pe o2 F® o pbowpnr 2 F N owpe 2% obQoomam: o 2F L
WELIK | O8Y 4 I a_a2 ALt a_a2OV7\ILI-aa207\I-AuScR I-aaZO)\I-AuScR
LdJdzof AO U Lzt A O L LINE LJS NI A LINE LJS NI A
pre: 2F | Hp: 2F | Hp: 2F | f MmnE: 2F |
{Sregltt VI aa20AF{| Fraa20Al{laa20AF0SRIIaa20AlF SR
Lldzoft AO U Lzt A0 L LINE LIS NJi A LINE LIS NJi A
CSNY /2y yd pr 2F | mpr 2F | HpD: DR Al JE?
CSNY wlkAd per 2F | wpr 2F | Hp: 2F | f JE?
b2dNARAKYY pmrr 2F | wps 2F | Hp: 2F | f JE?

52 Final Draft for Release: August 2020 AECOM



Business Case for Resilience in Southeast Florida

To determine what costs are associated with publ i
identify al/l parcels along the shoreline for the
associated with parcel characterlisnd cand nard uad tnigme
the parcel 6s shoreline frontage, based on the squ
was conducted to identify the portion of the priwv
residenti al given whehrndREMérent treat ment

The systemic adaptation strategy i s assumed to be
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storm. Therefore,| If offr dmteade resdt iphatsees @nly incl uct
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adaptationiaotetds washoeach relevant party for both

adaptation

i nvest ment .

TabB® Costs by Funding Source( Z2®mI¥9 Shaltleamr £, ARMIiplt lai
Funding S¢ Broward Mi a#iade Monr oe PalBreach

LYLX SYSY (Gl GA2y _SINIT wHnunX [S@OSt 2F t NPGSOGA2Y

CSRSNI f Pppm™m Pnyp Pm>nnn by ¢ ¢

{d41GS PHTP PHMNH PTHN Pnop

| 2dzyiek[ 2Ol PHTPp PHMNH PTHN Pnop

t NADFGSY wé PMZy MM Pnnp PHSHPpP PMZnpp

t NA O iS¥a AbR? Pomn PHCYy Pypy PMy C

¢c20l f POXHHT PmXZcno PpXZdgdoo PoXZoT ¢

LYLX SYSyYy (Gl GA2y _SINIT wnnnX [S@St 2F t NPGSOGA2Y

CSRSNJ f Ppoy PnyT PTpwm PMZMHY

{d1GS PHC G PHNN PoTcC Ppcn

| 2dzyiek[ 2Ol PHC O PHNM PoTc Ppcn

t NADFGSY wé PHZN m PnTo PHSTTH PMZHCT

t NA BlI2igwS¥ A R PHNM PMT T Ppdgo Pwmnn

¢c20l f PoXyny PMXZCcHPp PnXycec PoOXZCHH

¢chel!l | PTXnop PoXMicy bmnXxyp Ptr>Xnnm

Notes:

1 The lower reported costs for Miami-Dade County can be explained in part by the | arge p

being undeveloped and not included in the adaptation costing.

Results are not adjusted to account for financial discounting.

413 RBMI Framewor Kk

Within REMI, all private residential adaptation c

taxXesas it is assumed that the costs property own:e

per sonal expendit esr @er sOCmiat @rpdaaxseds,] ypeapl e have | ec

8 Personal taxes include taxes paid on income, including realized net capital gains, and on personal property.
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TabB382 REMI Variables for Systemic Adaptation
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414 REMResul t s

The rdédotuHed st wo phayvsetsenmifc tdeéaphoai oonmabIdygwn
region as compaeldithree 6 abbhe s hows ttsh eo np rdDa rayn di njpoabc

years. Job years is oneifyemarexdmmwloek domewneompet s
|l asts the duration of the investment ©@ewhaesal bf fhe
systemic adaptati on psocseintairvieo ihnapsa cat gteonfe@baPe afnodu re mp
counties oivrevedthmegs®wwdhere i s a general trend of n

i mpact to the rest of Florida as the economic act
and dgawsrnment spending and empl oym@eamdp mevadi ¥r om
Gfor more detail on employment i mpacts by industr

TabB8Economic Indicators for Systemic Adaptati on S
(2019 DolsMadsd$ions

N2 g NR /[ 2dzyie

W2 6S | Nk cCEW p Ym
D5t Pccn PTyn
aAl®ARS [/ 2dzyie

W26 , SI N& M p JHIH b ppn
D5t PMXcnn PMXoyn
a2yNRBS / 2dzyie

W20 . SI NE M 0 B HoOnN
D5t PMXZHCN Py mn
tfY . SIFOK [ 2dzyie

W20 . SI NE I n hE M
D5t br a P MM
wSaild 2F Cf2NARI

W2 0S| NE& noRal ™MMZOHAN
D5t ™ XD ™2 HON
Notes:

Jobs rounded to nearest 10.
GDP rounded to nearest $10 million.

Job years is equivalent to one year of work for one person i for example: a new construction job that lasts two years will equate to
two job years.

Results are not adjusted to account for financial discounting.
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Figbsbows the systemic adaptation scenario i mpact
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fore tchobsts associated with public parcel s. Private
of the costs associated with private parcels, wit
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4 Personal taxes include taxes paid on income, including realized net capital gains, and on personal property.
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Notes:
Jobs rounded to nearest 10.
GDP rounded to nearest $10 million.

Job years is equivalent to one year of work for one person i for example: a new construction job that lasts two years will equate to
two job years.

Results are not adjusted to account for financial discounting.
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eveal various effects that account for the ti me
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some studies show declines in property val
r prices to rebound in short order, whi |l e
l'ly of significdrtr mefpfrecte, dd s omuemdsl.t i n |

s studies showfdrmhapgr d her tpy i lcec ati sd oiumta f |
to 12 percent, as reviewed by Bin and Pol a
, Bin and Pol asky esti-amadt epbuscthangase Fhohdm
s from theithenambhy&egpr shodowey of badat ed withi
ain was on avetrhaeg emabr kpeatrooavgadtu @&bdods ptrhogprer t i e

within the floodplain. Further, their ana
ies within the floodplain more than doubl e
rs capitalizeded hley efcloomodni mg rafstkker ptohe | anq

than they did prior to the event occurrin
o AFsl ofyodr spaolsets wer e greater than capitalizedo
pr édpmerty values were | ess than capitalized
icane Floyd. The authors theorize that whe
nd are fully insured, theneapkttbedplraedocwo
O or greater than the capitalized value of
iscounts that are great eri ntshuarna bclaep-i anad /i azre dr
y effects as(seocg.at eddi swoiltahc efnheonotdionrg t empor ar
I items with sentimental wvalue).

nal studies by Bin and coll eagues (2006, 2
es in a floodplain, wddathed igm earteas dd slrjoaic
fl ogyakiang f( @o.od.pleaalrh0fyv.0dHA&®I n) . Bot h stuc
price differentials for property are gen
e pr eemiewnese,ptwiotnh otfh properties that are | o
es in closer proximity to the coast, whic
be Il ess sensitive to price reductions <co
explain this muted effect by the positive

which are reflected in the premium paid to
ir nuanced results showraedlhat ichrad Hi¢po goElest wee 1
d coastal amenities on propertiessivzael ues,

| approach to estimating the discounts to

one.

i
t
e
c
[
0

ele radmest aulnlsitkor ms is occurring at a rate
t ,& enmu mkeaarr sof studies have evaluated the ef
For example, Bernstein et aterm20il8kfks exmm
el ri se. The authors show that coast al pr o
e to sea |l evel rise sell at a nearly 7 per

tomiasl lpyr,i ce di scouyntpriosp esrttrioensg |tyh adtr i wielnl bnot

i se for over 50 year s, showing that i nvest

ut hors note that this price discount is most
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i satceodr rteol perceptions of future sea | evel r1ise
mated the accrued | osbsadien Corumger tfy owm Irweecsurirre n
dation and future sea | evel rise fopre¢gaested T
e inundated with flooding from a king tide in

0Xi$nBa.t0e8l ypefrostguammereual | y, and that properties
dation, but are adjmacamnedtadar e odecr ¢hxmitngviilh b:
oxi$nBat7ell yper asmmuwadlkleeotesults are consistent
ings from Keenan et al. -Da2add8Coumtay astholwi gherp
ations in floodtriaskhigheasraper ¢biaat i pmngparty
an anauthhor scoi dentified patterns of populatior

s that face |l ess risk to flooding due to thei
al i mhte gent rti fvdad autei orf, pwlheree ty i s influenced
mmodate human settl ement and supporting infra

results fromMiodtl Ipi nlee aBnedr fKsetrnénieamo s €t bal consi der
fulfliwdddhlgsot represent a decline in property

account for | ost appreciation. Simply put, t
eciated at a | ower rate than compariasbldeoemr ope
rul e out that property values could decline i
ntial for this to occur is difficult to predi
uding market sentigentsesd aosuviangei secher moan
n to adapt (MGI 2020).

easing risks from sea | evel ri se and tidal f
|l oridads real estate market. The dewgal uati on
cts, including foregone property taxes, the ¢
gage financing and | oss of wealth and/or inco
could affect municipal beednmaenisgsoandndhan
stment in adaptive and resiliencle@0@Qd@drmmunity i
ading effects from real estate devaluation co

wor ki ng i n ocavhd tcanl i aorhensr il iogein dt r i buti on of

| ations and publ iacl lanodf pwhiivcaht ec ai nn vhebsoteniesnctg h i f i
onal and state economies

that has been written about etaHe ecsdmd eqummm ked
ti onocant f k@ otger of wiéammgs t al hazar d rpiostke nitsi aill Ifuustturrae
omes. Currently, Flouirtbhebus tr, ealndectuatre nmarakhalt
rds have not breean sahtosvanl utoe rkeesallitA dr e al r eal e s
ine in apeesi bri cegwuits tehhies fowttucroeme i s depende
axut ohlr sas the | evel of consumer recognition of
Stmeinhsuiance premiums to more accuhat @upl prci

private psaant or and adapt to changing coast al

mber of speculative awocwlmptbhb®nisnalhuctengh ciem t @an yn-

nt htdiymi ng and bsendrudesiadfeab s pé&s vaétuHheemsassxc adi ng
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ef feetsal t ipmdg cfer am.v aTlou athiiosn end, analysi st hwas unde
t angfiibma&nci afloprr mpact $ ¢ ® us wbhjeedtai | ysbhagheveldesi §eo0
Once a prsopseurbtjyect to daily highiti dh@®sal oinlyies st udy
functi onaaslslkeytds awbel d need to be abandonad. I n effe
reduction i n lcoacpalt ago vwsearorcrkemtn t ax roll s, and as s
property tax revenues.

Cumul ative property taxalcosgretsy wey eeetsit mantait eg f loe

year in which properties will behesuygarctinowhiadhl y
properties become subject to exposure frfoor daily
the modeled daily high tide inundation depths in
l evel ri se between these peaed.t 06 BErampbeof ai pa
2040 daily high tide modeled conditions would be
i nundati onearn aBapsreidorony the sea | evel ri e rates i
inches of semapétewveld roseccsrefrom 2028 to 2040. I
assumed to no | onger bTehias veigalbadlsieldrsiaygpr o amac 2 0218 . ad|
stillwater elevations according to accruefd rates
when property tax | osses would begin to accrue an
yearngrear property tax | osses over the period of &

The findingab3&mamehpini@orm an understanding of the
of public funds intendedr opemiThiegaxelebadgs. do not

the possibilidgcfioneannalpsolperéy values in the fu
consequences of this outcome. Yet to date there al
consumers and the insurance industrymakiilng caanpd t al
rate sttraacspmpecwsl ate about these i mpacts.
TabB88&8 umul ati ve PrmpaettymT®er manent Sea Level Ri s €
Dol l ars, S$Millions)

t NPLISNII&é ¢l E LYLIOGa o6& 5
[ 2dzy u e

HﬂH'[lﬂﬂO‘HnO'l]ﬂﬂl'l‘HﬂlT[lﬂﬂpHﬂp‘llﬂﬂC H.I'IO'I]ﬂJ'IT‘HI'IH'IhﬂfIT

. N2 S NR PMH PHA Pon Pmoy PcHA Py Hp
aAl®RRS PMMM PHMp PHN g Pncc PMZorn PHZOY
azyNRS$S b o PHH Pnwm PwmnH Pncn PcTn
t-tY . SIOK P o PMM PHN PyrT Pnmy Ppny
¢c20l ¢ Pmnn PHCy Pony Pyoo PHXyrn bPnXng

Notes:
Impacts only account for parcels where 25 percent or more of the parcel footprint is exposed to the modeled coastal conditions.
Results are not adjusted to account for financial discounting.

52 Tourasd Beaches

Fl oridads ocean economganwhioulmi aencowrteanf amanspor
industries, ocean recseatli oectthgy towmingbutsedutroceo
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in 20FBA 202m) s value doubles to nearly $74 billic
indirect comtthbusuppbsi Brs-—rtehat esluppaoantsetoceéeéasn and
contributions that account for the spending by em

the ocean economy. Ocean tourism, a measure of mo
accodnfer over ®&i5r@Rr ceomtt r(afBw2t4i.orn sbi | | ipoerr)c eanntd o0V ¢
of total jobs (~395,000) in 2018 (FOA 2020).

The foundational role Flhatcoa@&ésal toneagi eamd pil aysl o
the presences obfeawolrdsd. cllhaes recreational and | eisur

st ateds beaches has been documedn e&wo feass thactieng t he n
tour(iesbbRs 2DHi59 .i's of r-ekséwabevceéoasisetis inject new n

overwhel mingly stays with the | ocal economy where
subject tthatt doeal and state government rely wupon
provi.silbwepser, as of 2015, a majority of the state
While erosion is a naturally occurring phenomenon
and/ or magnitude and sea |l evelosisese cant herstherea
Hi storically, eden Pteaatceh Mmaosu rii mvhareetn t and ot her for
practices to maintain thelsi parandudqaal i theoDebaa
Environment al Protectionds sBedaamcMa rPa pggmemt whwsn cir
partner with local, state and feder al entities to

restoration of beaches (EDR 2015) .

To determine thepeoovibhgmidinahepref dit s elred ®@adh t o | ocal

managemant esn oration activities, a return on inve
State Office of Economic and Demographic Research
focused on tangible financial gains or | osses ass
braoder soci al and environment al out comes. I n parti

accoeudnor tax revenuesofyteastud tvingi tfaroms pautdi ng attri
beach management and restorati oinormpg ofgrammaddal aar
spending wereThetanatiyeded) whichreVatedtegestdangeg
t he 2011I/0220214/12013 fiscal years, showed d@dhpaesitive
i mplies that for evenyt®l. @heiynwsesctuedc db Wy 5t H® in r

The findings of EDRG6s return on investment analys
the systemic adaptation strategies modeled in thi
dune resteranicotomdwewédr as part of t Hti swasd arpdtatfi eoans iskt|
guantify the return on investment for these beach

paucity of dat a aacm olsesa dt ev irsigti mthni.omHowleatrt héebdere
i nvest ments Wielnlefptevidhetde form of mitigating so
model ed coast al conditions while also maintaining
visitors that make signi ftiactaente ccoonnamiiebsu.t i ons t o |
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53 Case Studi es

Sel ease studies of fl oamrdée ndje andil Wednalialpadvat eor xamp
of projects that have been undertaken in the Sout
and/ or coasQasle fsldowmdbirreg.prepared by Brizaga.

Monroe County Roadway Pil ot Project

I n 2017, Monroe County conducted a pilot study an
considered sea | evel rise and its related effects
FIl orida and Sands in Big Pine, FIl orida. The pri ma
deriving appropriate design recommendations appl:i
The team utilized modeling scenar i oesnt si,apgadcdced dan
them to deter mi ne prtaecrtm craola dowpatyi oinnsp rfoovre neonntgs. St e
hi storic events, the Green Keys Sustainability Ad
which caused problematic flpooakidnd, o Moprracd e@aunthy s
safeguard the future roadways of Monroe County.
The project team considered sever al ideol ogi es, r
practices to | ocal climate policy, antda,dearseliotped
pertained to sea | evel ri se projections for futur
were used to identify probable flooding recurrenc
foll owed suit with the Ratteh€hahg€él|l GompgdacRef@ i GCamp
utilized the same high sea | evel ri se scenarios f
Change (Al PCC0) AR5 Median and United States Ar my
determine further f utrwere er iwshk | cef dfrlaomd chignd rroenc p ast
Sea | evel ri se, climate change, and sustainabilit
various stages of the project. Notably, the team
pertained ltoodfintgur by testing scenarios with 60, 1
These findings provided meaningful insight for Mo
its particular degree of road el evati oans wmlyl base
the respective differences in cost. Final recomme
Twin Lakes Community, selective areas of the road:?

NAVD88, and for the Sands Chmmummiatdw,ayse lsdotuil de bar
around 110 of elevation NAVDS8S.

Seawal | s, Waterfront Access, and the Marin
The marine industry is an essenti al part of the e
hundreds of miles ofawateesfponhtfscoantdl essing sea
this community addresses the interface between | a
many ways, including from a physical protection s
our enmtyernena | estate and the marine industry. ACTr oss
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The City of Fort Lauderdale, Broward County, and
worked together to improve the retiléteinher pfojadet
result of the damage caused by Superstorm Sandy,
incorporating additional resilience into existing
essenti al i nfr ast rtuhcet uirnep.r oNvoetnaebnltys, toon eFoorft Lauder d
installation of a sheet pile that is 4006 deep and
other reconstruction improvements included raisin
i nst alewi mgackwal l s.

On Sunrise Boulevard, a back wall was added to pr
roadways. This back wall served a multitude of pu

entering the roadwaysuaznhmgsubgdquemntllywti on from n
i mprovements made during this project were of nec

Resilience was deemed i mperative as part of the o
continuousbagdwmpsoardrother public infrastructure
Palm Beach County Living Shorelines Progr a
Palm Beach County is home to a wide amardaey oafl |ecods
which may thrive in ur ban sendviinteonnme rhtasb iwhaetn, sawnidt an
conditions exist. Over the course of several year
Program foeusnddran ng ecol ogi cal resilience into t
have become anabhermaeashoad!| gf vhatur al resilience a
al so beehfjecobbBve, sustainable, and aesthetically
natur al barriers to wave energy and storm surge,
natei wil dlife.

A mixture of tactics was used to develop living s

and Currie Park within Palm Beach Countyds Lake W
Beach County, the Lake Worth Lagmade i8l besweAnmi:

of seagrass, mangrove, spartina, and oyster habit
Il i mestone reefs, clean sand, and paths were put i
recreational benefunisti esdlucand om@dt mpmpiogm. These |
water quality and increased habitats for fisherie

protection for the area.

I n 2012, Palm Beach Countyés South Covwer @Nlatural A

habitats for wildlife, as wel | as the devel opment
educational and ecotourism activities. Expanding

was installed to soften the edgeswandhioreadtes armba
Moreover, South Cove had histori Tl dyedgenhosedha
slowly filled in with -souwsgmenn cdce dnuaca&kn nwvehg athi wehleyn ir ey
gualTihtiys. project enabtiedi ¢thle Ttrealkionl afds, seagr a
reefs by filling the existing dredge hole with cl
of the hol e. As a resul t, the restoration efforts
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ional activities within the park as well
tion project allottedofuomrt | &rssemmdn oved sppeas
for generations to come.

yet often overlooked, component-u$erot hese |
g suitable materials to create the various
edr bani zed estuaries through the management
ont and the adjacent navigational waterway
costly and results in the hess$ngf wihdéd matb
vate entities generating this material thr
nes can often utilize this material at a s
i mprovemennsce awhli c@asu@ponrtisng itehe | ocal [

f North Miami Repetitive Loss Proper

Cr eekl Biarsg nariesa awiltolwin t he City of North
ng and i-hediugreast endi| Reé pe tei tFIEWA Loss Pr o]
s have remained vacant ot eyehrmns. tTheasC
Loss Property into additional storage
ough the creat iGommdofNea ghthbor m@Bwwe mw@ad rek .
owned by anooddeld vatd ulad a-gpwehaomsiep éhioimoed ftle n
a claim from the National FIl ood I nsur a
buy outo the property. I't was vacant fo
itrentommausipag emevmieer s can cherish it

ty.
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o 3 S5 —T o<
— 0O oOTQe< - 0O 0
- a

D

ion from a Repetitive Loss Property to
e City of North Miami to sitcrremgtelde n hiet
s ability to mitigate problematic fl oo
r
n

o 0w

al | residents of North Miami to enjo
d environment al resiliency.

Q O O

ive Loss Properties are increasingly disru
g not only in the specific househol d, but
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orm the City anecdotallgedptaes tthawvas heesi @
eas surrounding the site experienced reduce
out Repetitive Loss Properties and transfo
ment . Addititoensaldwc Boed atpe gqilgb i Sd log onwat er
ts homeowners the ability to move to a safe
on NFIP by reducing the amount of flood da

usiness Case for Misamii Beae hBso &t @ammw

Beach conducted a business case analysis of
the effectiveness of resilience investment
or hoe ,deandevceiltty Theesbedgfekamobhetdathbeted r
ments and how they can beget substanti al ec
researched stormwater invest-enkqd smddeloiurgd, d
ng primaril yi tosn rtehleatpeod etnd ilad weébreenmde ff |l ood r i ¢
, and reduced fl ooding.

s factors impact the structure of construct
Beachdés Stormwater Resiliency Prograuwmi £mop
es, potenti al property damage, traffic disr
evalent points of interest that concern the
r emphasize the needl floevelsjltikeacpr ojpeetstim
e of models that analyzed catastrophic risk
ng these models to the individual homeowner
tion playsmageai figi hgcaesitokacieen and must b
Citybs targeted investments.

pplying those same models to the neighborho
ments in more resilienngipfopetrttyctwvaleaesonan
sing social resiliency, and that the benefi
over awilde Altet éle, ciit yi s critical that invest:H
now, in bhdemonetmryi mkpense of potential d
vel ri se projections.
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6. StrategiResoameéndatAownandiomgdg

Economic Resilience

Economic resilience in the context of thilp study

prepare for and withstand coast al hazard risks, a
mani fest. l nvestment in actions that can reduce <c
changing conditions is of cridligatlo ipwpmtrd @atncpee o (Mlhe
businesses, and infrastructure, and reduce the am
respond to and recover from coadAtsaldiltsazaarsce de v enn tt sh
report, investingsrichiadhpgbavieont hewsignificant vu
public and private sector. For instance, this stu
tax revenues could be |l ost in across the four cou
wi ahtotal of $4.4 billion in property tax revenue
A loss in revenue at this scale could Iimit the a
in core infrastructure and commueisi yesesvireé¢y wDma
A primary goal of investing in economic resilienc
do occur, the shocks are mMaonagddblfeoranmsd orfotc odisdrad
can be fully mitigated. For instance, to prevent

hurricane would |ikely require a | evel of i nvestm
even with supperandrioedsr al government . However, |
mitigated to a degree that meet s-makersol whahee of
accounting for relevant engineering and economic

Prot eicnveset ment smicraiinmarehsetHlppef ksom coast al hazards, yet
address undeshtyiepgecsemaemind Fegabnal escooch camhi eesq u(i e .}
poverty, unempl oyment, |l ack of industry diversifi
communiotresptond to and recover from i mmedi ate and
Communities should attempt to identify the under/|
ability to be resilient to changingstcaomdiing omnfs .t Hle
strengths and weaknesses of | ocal and regional ec
busi rmmessssu al practices so communities do not just ¢
This will require inevestpmendgr dms ,starmd emri «j gotl 9§ cti h e
guality of | ife in communities, including i mprove
strengthening of institutions that can facilitate

Key to promoting economic mweiotbyuise mees si avhd ricshu rti iysn g
h e awielpye nd e@rhte o nu nccotmnounn iotfy | i(feelgi.n er waadiddsd thd esr upt i «
to businebBes attfiwvomydirect or i pcdnretobwcoasbakr lga:
af ftelce crradchiithnecss bhondi geseseeament (which rely on re
t he busi nesswhioammucnan yf)urt her constrain the abilit
capital for investments inAadaptht iath tthse ddtulst rncepls
community continues to have a seat at the table i
economic resilience.
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zards are indifferentWhiol g uirti snda yc th eo ntah e bionmpnudl asr €
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n play in advanci nrgelkantoend erdigsek sofa ncd iampaptreoac hes f
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A regional asltsread ecgeyuixhadiir viskReaduwcicomgtt he cost per p

owner is critical to maintaining housing affordab
rising i nfrastWhiclteurreote xgpueannsteisf.i ed in this report
uncertainti sey,stleot it -tathndelbuadaptngti on strategies ¢
the devaluation of real estate in theef getfe@mkec.t sThi
such as foregone property taxes, i nrca recaes ecdo weorsad g ea
and mortgage financing, |l oss of wealth and/or 1inc

downgrades to municipal bond ratings (MGI 2020).
devaluation could fundamenitnagl layn da Iwoerrk itnhge idne scioraasht

communi ties, which in turn could result in the re
investment all of which can have significant i mpa
Key st r atceogmneusnitthiaets i n the Southeast Florida regi
advance their capacity for economic resilience ar
case study analyses follow the resilience strateg

rgei onarldeiphegmeci es t hat support the need for coordir

Key Economic Resilience Strategies a
I ncre€dsanat e RiskFAwdmnereeassal to resilience is incr
awar enensfso.r mati on about climateomrhfeagedri sks and t
incorporated into most policies that govern publi
behavior isiwvizted andéor subsidized. At some poin
financi al realities will demand that climate ri sk
policies and programs. To avoid signifi®omant shock:
Sout heast FIl ori dat,o iitn twiedcdhuadmet simmp o haantaccount for
related risk in an orderly manner, informed by pu
negotiati on.

The public sector camnrcentizeeast aneddbousti @aeslses on
through the continued funding and dissemination o
hazard vulnerability and adaptation assessments.

pl anning f ort oancdo aasdtaaplt ihnagzar d ri sks now and in the
directed to technical assi¥Ytahae woohgdamsai (eggal i
professionals with c¢ommumiktey splteaon dervse | @md rdaaissti o
pat hwary siivesting in adaptation and resilience.

The private sector can also play -raelraotted imi dlknxc.r el
example,-eshaeteeahdustry could disclose coast al h a

5 The National Sea Grant College program was established by the U.S. Congress in 1966 and works to create and maintain a
healthy coastal environment and economy. The Sea Grant network consists of a federal/university partnership between the National
Oceanic and Atmospheric Administration (NOAA) and 33 university-based programs in every coastal and Great Lakes state, Puerto
Rico, and Guam. The network draws on the expertise of more than 3,000 scientists, engineers, public outreach experts, educators
and students to help citizens better understand, conserve and utilize America's coastal resources.
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¢ eyelde sewr came to a simil ar fclMRDOQ sainoan ytso st.h
tant tion ntohe NRDe&€ahralty dyyt, ates, including Missi
given an AAO0 rating. As an example, ped Missi
datory seller disclosure form that requires

ence has experienced haldean dsaummjgec tf otro amat are
el @t ed damagdand osn epsootda kneggn )faon dnii ttihgea tper otpheir:
a FEMA designalt edl 6bdoidndhazamde ziomer equired,
ast preminwsnt all¢ u.iBredni@eudstee-ccd liantag e r i sk di scl os
coulnd ar ecshualntge @& mawiomrs,umemre bcoul d argue that

ealtors to advocate for this type of disclos
g and regulatory entities to require this fo

treeavoenues for increasing climate risk awar €
mer -meekiamgdomr oader mar. k étort ri dirgstresscntai eomecste

t rayl scooculludde premium forecasts thatnathkhkeunt f c
portfolios to encour age Thnef obrameekdidnagnar tr gasge n
midrugtry could explicitly state in their | oan
o hatzhaer d orainskcan go in default, or that they
half of the borrower and add this cost to th
ance would protect the col |l atter alheofbo&breiwfeirn
be preferred to have these engeowmtratgiecons det
nsi bl e i nvmeasktimmegn.t deci si on

t Viun nkeeyabl e andddiRimdrgdenrgl ying i ndustry vul ne
framngpemacl ose praoxdi riithteyn itnot etrhdee pceonadsetn c i e s |
tries. The former in Southeast Florida woul d
ng and dining,wlcirlua steh e hli gt tt eerr mitardllabs) ax<wcohu na s
I and attractions that may not be |l ocated on

touri st s, or industries that depend on broa
ul nerable to coastal hazards.

tseveavne ahowrwmdyt hese vulnerabilitiesotransl al

ci fic. iwatbu ftsrtiienat ed t hat Hurri canedfltrantae cost F

Wi

carhst ot al leocsosiRodfi lk® 61 t ba t ou i insL@OT onudruisstm y

onomics, wBDL8) N@QAAGsegdnal evaluation of i mpact
mmunity estimated damages to vessel owners and
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revenue | osses off NOAAr |.PWOBABYr etchkeloivh @, pandemi c has

shown the magnitude of i mpraetate¢ethatndant ricsslitnt B
FIl orida. These industries, which account for bil!l
been shuttered (temporragdudlyt)i ng imanyi graisfei cant i my
empl oyees and | ocal, regi onal and state governmen
It is of critical i mportance that businesses are

cl ose to -asubwailnesnisyi r onnaelnth adhamraxdcascrm.asBusi nesses ¢
now to develop cont i npiottye ngli ands pthlyasti cead c mawnrdt efcmm o

well as potenti al respon sbeesv ea nodp i rnegc ot vheersye npel cahnasn icsa
businesses to minimizeoumpat b AwEbr esbaone of mar ke
when hazards occur. Business continuity ngllards ngho
onsite vulnerabilities to coastal hazards, as wel
lifehifmast hadatufect the ability offe.egnp,| otyrea@rss g or tg:
net works) or conduct their wor KBu(sd.nege.s,s ewsa sctaenw aatl esro
review what their insurance policy covers to dete
as indirect hazard i mpact s.

There are a number of resources that busi nesses ¢

coastal, kdmarichg i nformation and tools developed b
Admi ni stration and the U.S. Depart ment of Homel an
business owners to idemtaizfayedkeptyeedboaneddesat pbasni oo
includinmg, [buwmi ted to, identifying an alternate | o
keepiimgent ory in a | ocabashmaztanratosg shawvwitngudj ect
geographically diverse supply chuap ngpovwaerrd smalkri mea. i
Additionally, businesses can reach out to trade a
their sector and/ or industirnfjgot o ahid atgaoadsdtwa lot thaez ar ¢
risks.

Protection and diver si feisc atoiro ne caorneo nti wo roetsh dri esntcrea

industries. Southeast Florida is highly dependent
touri sm, recreation, marine industries, ocean tr a
al | of whi cch tahhe dciurbgeetctand i ndiredMbdempagt ef oR 0@
conditions found -rtihsakt itrhdeu sttwoi erso stto astea | evel rise
accommodation andpfocafnsamwvualesotlpglut empeosat) anct
of annual ouCpuot i expdsedforts should be taken to

invest ments that wild|l increase the resilience of

include investments to pbpeitwpl 69 phetecitisomorelo
spatial distribution within industries.

Monies should also be directed to developing and
communities are prepared for changing environment
Communities that are heavi{kygr elCMa mtwheenr ea tfheew i nd
tourism sector employs @saboutdhatéoohtther wpokéot ic
vulnerabilitiedusbrAit e@menokeygtr at egoyr sf ars ftion ahnacviea lé
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diversified portfolio which in turn can reduce th
overalll ri sk when market conditions change. This
effect, is transferrabllectad mandy regmainmd , eicromlound ie
subject to both gradual and abmaudpet. cRheasnegaersc,h bhoatsh s
t hat economi @asdciiwdweiat Wecamg the downturn foll owi
to speed upl ome rrme tpuartnt etrons of empl oyment and inco
Drucker 2014).

To further diversify the iecweatmiiers 1 es Samudthearsd dd
of fering resoumnoeas comtimouemigi ¥ ®s p druttn eorn stwaittnd.t rhees e

The resilience economy could creat-relhnhawedcicugas i oi
develop a host of applications for h-bwséed adapt t
hazards, such as how to pmévermgus dlerwat Betitretrr wsid
the existing innovation ecosystem works and incub

unknown could minimize -teecrdmo mied slidd ®£si mtthh & elyompa@r
andre alreaaycirpiltaiydalg rol e with research and devel
as The Florida Climate Institute.

Develm®pccaupatRomandamap t o REesritlaiemovedrek emosr e vul ner ab
to coast sluchhacassk eivss i n vul nerable industries, wor |
skillsets, | ower wage wor kers, aMNdnonortklee swovrhloert g
subject to the i mpacts of reedadteal bhuaszd smredsss evgo rt kh aitn
econjomf coastal communiti esl. oweéere sjenmankde vcildousad st car
mi ni mum wagreolti ared idhot he communities where they wo
hazard i mpkarcaedsl ,@¢) geDmMmdBnst r at-encbmadathdludgshear e bett
equi pped to address the shockisnodme hld wsaesh celrd sc,o mgr
natur al di sasters can further exacerbate eAtonomic
the sameec¢owery aflhopt mviesnmndnent s widdcdhpadoireorcert ai
ot hers, emmacheasy raensdpoonnsdtermuscrt i eormas f i el d t hat alreac
demand and i mpending | abaog mdhtoaleasgirel sit dimt 3tOhbe Stergaitoe
Acr oss t he ftohue scyosutneemiecs ,adapt ati onf ercetntairs oamaldyesd
estimated that over 14, 400tjhebsowsudirdche osupmamutse
the period of investment.

Communities should develop coor dimmdierd twoatkif voag c e
grow t hebpoorealapbabl e oft hgr seirdimgs needed to prepar

from coaseabksnhalzhairsd i ncludes individuals in speci a
construction fields, anst wenld aadsmipnriosjter.cattTwnwamsl adguepnpeo r
al $soaclude investment in education and placement s
creatNA@O 2013). The i mportance of hawadrnlkgf car oqeu atl d 1
address coast al hazard risks was diRewislsieddnd e FRoO I (

and the New Fl oridaheoafispRadyp|(e2060s2 0Fr amewor k f or Di
Rewriting the Rules of ReoovewreyomimeedsClgir mavi @ gDit &
workforce with state and national job programs. [
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are | ocal could potentially keep more recovery fu
of the burdenfomssupponmnutrievd ei.g., woridersasthat i mam
Fl orida faced challenges finding essential needs
property damages and business closures), and al so
futumeome earning potential as disasters continue
Additionally, it can pr oPFvosdte Hu rfraisctaenre rloeahdh ot rot srceocn
in the Florida Keys suffered dueo taod dirhees sl atchke of p
constructi on, el ectric, pl umbi ng, and roofing nee

Annccupatoadmap t oc o edsdiplpicerntc gerf if owbtsk it e@r ce traini ng
i nvestamedddsr ess current gapBhe nMicamieeFouredatuircre sco
Worfkorce Asset Mad®pi@d)ga RaelppRaddMi @mint ydés | abor for
under st and etrhne asshderlto npg pel i ne of workers to ident
promote access to . .Ehensmidy pengpgedt kceuys sgtraokuephso | d
and interviews and idemnmnicf iaeldka | dwvmbgearp ofh al d rernigeer
wor kf orce i s ¢ oewacgeentsreactteodr si,n sluocwh as hospitality &
workers often | achk ot bal caaialgidse maade sf 8 ahl ydass

mai ntenance eamred vidarst omer key finding of the report
evidence onMi de rceagieenmr pat hway system or occupation
from a job t hwaageniaghdk @dte rhiowomati on ahogarmwddhcupat |

industfiyndiThgs from the market research and stake
recommendadasiuobnsse tf corf nine occupaftomntshes eMiea miedr eglit
focus i nveasctcnoéuntt i mumer ous f ac teanmpdoais mesd cunda mMige a
resilience and green jobs.

Aguantitative woh&f ordectipatg®ins vulnerable to co
pat hwaogrki | | deVetogpemdnbn the resiliwemare economy ¢
met hodol ogi es WwHeado h aoeetehbdicrdcerp atuil oersabsluichi as

aut omaet.igosbdqr ne &2Md.3FTeyconduct the analysis, dat a
skills, abilities, and dlemaiwtfigidagrei tainaeds eavarl wsad eac a wy
uni ver sAsub&eét lef industrieexaomilhe hHepf gquwuasded | @n o
i ndust rmaeys ftahlalt under tbéechbmomider rembd élelnge and gr
Findi nglse ctoalilldor ed to overl| &peovandmiexicdadn digt iammds pa
coast al hazards and be offered as an interactive

Engagietamd Provi de tSwep Baratl [t Busi neSsnsaldo nbruuanrieteys s e s
foundati onal taonsltoaetacb n ome®mmIin@yYyi,ng on aggregate ne
wor kforce of ¢ hanfabiindisti endd sSSdaedt lee a atd sFlcwraisd al commun
arreot pr eparaesd aflarhabhar dmpact s wWihlel fieatf enlath yb rsanad Il
businesses have had to permanent| y sshut ptahreiirc ud aa

concelrBHS 2005). Smaldl Ibush awe sfeswgrenreeasour ces t o
understanding of coamalacke thaaizlaeedd pliasnkss taondastsoi st i r
recovergvevbtaur. When small businesses are subjec
hazards, they ofrtesnerlvaeck, tdheceaesagpittalfi nancing, or
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Streamlined access to capital and financing is cr
related financi al outcomes. These resources are n
hazards, r epgruiivraitneg abnodt hpubl i ¢ sector institutions
an expedited manner. These,Wwhepoissg bhed sShoahdi mgp
account for the barriers faced by smaller busines
col |l ater al | and the required resources to be consi
pri mary burden to develop business continuity pla
should actively advocate for armaa e otvh a ea d emrthinag rc ac
pl ans. Providing this support is fundamentally 1in
dependentevenuest érepgopesiayesaxes) that are suppol
indirectly by businesses.

D ® D

Engagwinhg s mal | businesses may be diMfawmul Fogndani
2020) but i mprovedsadihmarigcdca tdii ggriciaal hgl ot t or mer ve
pl aces for infer mathomeé¢ewerrang he pAdInectneadd priva
FEMAGs 2017 Hurri-AaneosSeRepor Aftehich addressed | «
Hurricanes Harvey, Il rma, and Maria, fApublic and p
were too O0stove pipedd to shareandmesyainésumati o
|l ate to synchroni zAef tsdeavbeimti,z asteinodni negf foourtt saand onl i ne

understand unmet needs could help to prepare for
conducted a survey postndHeurstiacnadn erisr in@nkbe ch®tetr gr

5 Employment size data comes from the U.S. Census Bureau 2016 County Business Patterns, which was published in the middle of
2019. The Census Bur abusiness®raninadon coasisting df anenay maesdomestic establishments in the

same state and industry that were specified under common ownershiporcontroland an fiest absinglesphysieht 06 as a
location at which business is conducted or services or industrial operations are performed.
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percent of the responses came fromtibumsiamslseye ¢ ha
Such surveys can better help identfiutywearoeveessr yf or i
efforts

TabB8® Broward County Empl oyment Size Characteri st

bdzYo SNJ 2F ¢

fF HN y iz T i’z H M2
H Tt cilz cilz M C3il%
M mm g & Hal2 Hal2 M 032
pnnb 032 M 033 p JE:
¢c20al ¢ M N JE M TR M T JE:

Note: Census Bureau 2016 County Business Patterns, published 2019.

Tab4d @ Mi-bande County Empl oyment Size Characteristic

bdzyo SNJ 2 F

FHN 2 y M2 H H2
H b ci2 ci2 M C3%
Mt ¢ ¢ H2 3 032 M Pz
pnnb H3"2 M M7 n c:z
¢c2al ¢ M N E? M N JE M N JE?

Note: Census Bureau 2016 County Business Patterns, published 2019.

Tab#4® Monroe County Empl oyment Size Characteristi

bdzyo SNJ 2 F

FHN y yiz y M2 0 037
H b ciz T2 H Ciz
M mm g & HE 2 0372 M JE 2
pnnb piz M JE 2 0 M2
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Note: Census Bureau 2016 County Business Patterns, published 2019.

Tab4?2 Palm Beach County Empl oyment Size Character

bdzyo SNJ 2 ¥

F HN y Yyia T i’z H 037
H o LW cilz M di’?
M ¢ ¢ H2 2 032 M pila
pnnb (o3 M H: 3 n o::
¢c201 ¢ M N JE: M 1 JE3 M N JE:

Note: Census Bureau 2016 County Business Patterns, published 2019.

Stratedciré¢dalrliyi zaen o wij eat s:BAhfiilceadyhe adaptation str

modeled in this study generally show that taking
economically justified (i.e., benefits outweigh t
the i mplement adtieoqni eod. tGiewsen stthre finite financial
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adaptation, communities and regions wil/ be faced
should be directed, what types of adaptation proj
invest medt besmadé, and how much money should be b
investments in resilience in a way that is commen

Efforts should be taken to develop criteria for i
community hbatspapndgides a transparent, standardi z
prioritization. Criteria can be tailored to inclu
creation, ongoing community | ifeline services, an
(e.bgui,l ding regulations and codes). Any adaptati on
potential tradeoffs and, where feasible, adaptati
benefits (e.g., community amenities, access to op
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pendencies across planning institutions an
dent and collective resil i enecley oputicoormetsi,z ei
funds to mitigate coastal hazards, and pro
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compromi sed, the entire system i s weakened, and r
for economic devel opment , -uweer, k fcaarpd & ad e vi erlpa pmesmte,n t
mi tigati on s hwhidrde bfeeadiilgpinee.d The Resilience Office
wor ki g in the region can continue to play a key
climate resilient planning and investment.

Community Ilifelines, suah iaosn,emardgy,0 mmautne rc,a ttiroannss |
as well as emergency shelter and rheeiadttahi minmdg nme di ¢
functional ecoMaemy demd iddeeidetiyn t he Teaxbpoehomughasses
Tab8e there are a significant number of community
coast al hadandsbh5i polwer pl ants and -yseuabrs tsatta ronm su nvdue
2070 conditions. Previous studies (e.g., Brattber
Okuyama 2007, Deshmukh et al. 2011) show that whe
cane bfreeraching direct and indirect consequences to
dedicated to further assess the vulnerabilities o
which these assets s uBpepcaaruts ee coddn dinimiece gahcntieiavti tnye e d s a
finite financi al resources availabl e, it owi I be
presentatives fromobvefemeneabhgengaaszahbons and
mmunity to devel oipnfconasensaitsmeomt svhaltoul d t ake pr
rther advocate for new funding to shore up the
cilities.
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To ensure that future adaptation projects provide
effectivenmnent eod admppteati on strategies should be ¢
begin to quantify effectiveness,asusuwlil tobditiohs
this end, communities could estabtommuaiidpetsabhele
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.g., wastewater treatment m@mlhantus,e Ky st rarnsemdrotr
nchmark for measuring the effectiveness of adap
uld also include informati onexme awthe & ht d ulse nrms ste
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di sadvantaged populations. To support real time d
wi || need to establish communication systems that
bef ore, duri nzgarad devadnterasa wvheal | as technol ogies s
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a changing climate are too great for any one sect
by making investments in climate resilience are s
on how to fund and friesancenaeaphatuil dn b&andaade with
the entities t haotr wwouulldd bbeen enioistt fssusienha b Inev etsda nmpeanytisn
including public andFpriwaavefsadtaog attatlegy, it

capagifor specific individuals andi popataedi ons to

Funding and financing adaptat i otho ctame bex ipsatritn g,ul ar

ti mes, competing, financial demandfapeivadei secha
challenges relate to |l aws and regulations that pl
or constraints on how existingorademe®s sohesesclal
a panel of regional expemenntacpaudbd i €ecamamipe i dav el
planning, among others, could be convened to eval
funding and financing tools for advancing investm

A mix of funding andefirmgudcireg to@olpaywiflor adaptat

of these tools are already widely wused in Florida
obligation bonds, revenue bonds, tourist developm
Addi ttioommlad may be considered based on the type of
weaknesses, and | imitations to different funding

factors such as what thayspan tlae i vNeohsfag@intd@d . y.s o
mai ntenance) and whether or not they are subject
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to help identify appropriate fdatd4dRgaklodgfwintamci n
specific tools that may be suitabl®&€ as a piece of

Many funding toolandamubeemegertsai vwepiofpunloatt i ons 0
i mpl emented strataepgplciodckmplpCymmompl s rel ated to r

include: the benefits principle, in which charges
received, amg@avhprabcl pt g, in which income is acc
appropriate c¢ hahrogne smo nReeyl aitsi nsgp etnot , common principl
opportunity equity, and outcowhetthtpgei spendamligetof e q:
funds is proportional to who is paying for the pr
di streidbevenly, such as equally between jurisdicti
based on the outcome for each payer, for exampl e

each jur(iTadil otrWieOn0 4d)evel oping a fundobngided f heae:
equity principles and work with community stakeho

Tab4® Considerations for Suitability of Funding a
and Resilience Projects in Florida
v t20Sy ALt {dAdlofS CdzyRAYy3I |
52Sa GKS LINRP2SO0 O4C2NJ LINP2SO0Ga @®&HISIOARMNS QiNRa ISoN
0SySTAla G2 OSNIFAylaasSaayvySyd YIe o06S Sttt adzaiids
Tt SNYFGADBStes R2SgLIHz20t A0 0SYySFTFAG LINRpe2SOGaz |1 3
LJzo f AO LJzN1J2aS FyR|YI@ 0SS ¢Sttt adZAdSR®
52S5a GKS LINR2SO0 ad x =& =z
VSBRSOSt 2 LIVSY (K LT éSsSaz AYLIOU ¥SSa Yle 0SS ¢
2Aff GKS LINRP2SO0 NI - - S A A
6SySTAGA (K G AyéNILT 884 GFELE AYyONBYSYyld FAylLyO
52Sa GKS LINRi2NWpl&(LT @Saxr aLISOAlLE FaasSaavySyida
RN} Ayl 38 aeadtSvyak ([0S 6Stt &adAGSR T2N 0KS LINeeS
LY &Sazx f20!Ift HzééNyYSyﬂéyIC)@l
52584 GKS LINR2SOG aq{ SN®WAOSa ¢FrEAYy3I | yAGa oa{¢! &
Y2dZNAAKYSY G 2NJ SNR G2 dzNR & Rééétzu\fsyu GrESa 6K
AYLINR@SYSy iz )/2dzNJ\ KYSy iz NB
52848 GKS LINRP2SOG 3IJLT eSaamNnkOQ%aa FAYyLFyOAy3ad (22¢
Al GAYy3IEA RINYHBRAKRSR [LINE2SOG @
Ax 4o a ILT @ SAEINK OLJiz8t RIODNI Yy SNAKA LI Y
q
52Sa UKS LINRBE2SOUu 3‘LJN28§()[’]CD
52848 GKS LINRP2SOG aqL¥ eSaz aLSOAlLt FaasSaay Sy
FYR YFAYydSylyOSK CN} YALRNIFGAZ2Y {&adGSYy { dzN E
" Information in this table was identified fromar ange of report s, in particular Floridads fALoca
Handbooko (2019), Fl orida Sea Grant fiSea Level Ri se Adaptdation Finar
Land Use Law Section fAlBeRuhedivred lesrece\simp(t 2010), and Harvard Kennedy
AFinancing Climate Resilience: Funding nd Financing Models for Buil

8 Additional research on what funding and financing tools are being leveraged to support on-the-ground coastal adaptation and
resilience in Southeast Florida, including lessons learned, could further support community and regional investment decision-
making; this type of effort would require jurisdictional interviews which were beyond the scope of this analysis.
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vdzSaiAazy |

t 208y GiALt {dAdGFofS CdzyRAYI |

525a UKS LINBZ2SOU LN weyss | gNBSy diiAtAGe F8S Y3
dzNDb Iy FT2NBAau Nbaz2dzl o
LINES SNDSAS éé[’jfl-yRéLJZL‘]dZt FaAZ2Yy 27 pnn;nnn 2NJ Y2 N]
= A » 2% HnnzZnnn 2N Y2ZNBO
I 2y S&aK
C2NJ ASYSNI f I A ENX & F N4 ¢zRB | ¢
I32@PSNYyYSyGa vYle €221 G2 (GKS
5284 GKS LINRP2SOG Ay dNIIE 6KAOK |fftz26a | O2dzyie
LINEGSOGA2Y 2F ylLidayYlIea2NAGe St SOG2NIGS | LILINE O ¢
02y aiNHzOG A yiFaNI A INGZONRIZNISH W B R
Y6 GdzNF £ NB&a2dzZNDODSa o
LT 2Saz ¢N}yaFSNIotS 5S@St 2LJ
52848 GKS LINRP2SOG |i¢5wa ff2¢ tlyﬁzzzySNﬁ G2 ast
fryR Ay | AaLISOATAO|OIHA 0t S | NBlFa 2N aSyaaridargsS 1
Y 2 NB S)/C)deNJ-EISR
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Case Studi es

Empl oyment Density by I ndustry

For illustrative purposes, an analysis was undert
Sout heast Florida gacurteystt mautmbheav eoft eempl oyees wor
that are expected to be directyleyari mgaactmedc omyitth e n

that these values represent the total number of r
However, neorts awill Ilwobrek i mpacted in a manner that wi
their waqrlknansiotime wor kers will be Fabl enso aoceducn
story building, employees on the grounarml oor wou
flooding making work onsite unlikely wuntil suffic
on higher floors, however, may only face indirect
short order (e.g., need totbvakbtegsawabdbrs)until repa

As s hoMwnb4i®nhr oTuaghtt @@ el ow, t he comdestmratisors ubff ect t

storm impacts is not homogenous within or across
emer ge. I n particular, there are a high number of
support coastal and ommadattioaurn iasmd (feaagd ,s ercwi ce s ;
and recreation; and retail trade). Hi gh i mpacts t

in the discussion of key characteristics and attr
Sout hEelasti da County. Addabdenahiyywheas ShomnlDnperc

percent of employees working in the zi(perwady)es eva
to get U.0S wheaerks usL oBiwgri g aud,i nddlouBrmplod e Dynami cs [ LEH
database). It follows that many i mpacted workers

and that barriers to working andcdet tiongcmpaiodni esu
t hroughout the Southeast Florida region.

Tab44¢ Distance Traveled by Employees Wor-Xeamrg at L
Coast al St ornf oo nZiipt i®ondses wi th Greatest Number of

| 2dzy i@ WAL [ 2]
5 000N M p JE: 0 032 yilz i
N2 g NR 0O0nANn nc:: 0 H2 yaz M M3
oOoooOMC p ez 0 M’z LEW M JE 2
o ooMo p H 2 0 02 (] da’3
aAl®RARS ooMNA p e 0 T2 ME2 Pz
OOMOM n o:’: n ez T2 M JE 2
i oonnn c M2 T22 (o H pi3
azZyNES oonnH p iz M 2z 0 H M2
oonpn p M2 dalz M HE2 H ya:
tlfY .St oonyn p mE: H 072 yiz M pi:
oonnam n oz H y:2 M 032 M Ti2
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I 2dzyii e A L) /2]

OO0OMnNOoOH nci: 0 JR: M M2 M i3

I n Broward Cou30tly,c oznitpaicnosdea 3s3i gni fi cant portion o
as well as the waterfront neighborhoods of Seven

among others. This zip code also contains importa
Countwyr tClbouse and Broward County Main Library. Zigy
Dania Beach, +s$awnutdeeHbdlllyewoFoodr tIl nt er nati onal Airport
Mi z-ella Johnson State Park. Zip code 3a3n3tl 6p ocrotn tfaoir

both shipping containers and the cruise industry.
Center, sever al beachfront hot el s, and waterfront
Lauderdal e Harbor s, and Rieo Vista are within this

Tab#4BBNumber of People EmpéoyvabjaettBusi hempacts fr on
year Coast al Stoom ZiopdCodewnswith Greatest Number

Empl oyees, Broward County
# of Employees a # of Employees a # of Employees a|
Impacted Impacted Impaded
AT ety Businesses: A ety Businesses: 3300 NAIES (el Businesses: 3331
33301 Zip Code Zip Code Zip Code
Proffessmnal and technical 1,480 Arts, entertalnment, and 215 Hea_llth care and social 180
services recreation assistance
Adm_lnlstratlve and waste 140 Educational services 125 Profe'_ssmnal fe\nd 160
services technicalservices
Accc_)mmodatlon and food 85 Retail trade 120 Othgr services, e)§cept 115
services public administration
Other services, except Administrative and Arts, entertainment,
- Y ) 65 . 100 - 85
public administration waste services and recreation
Arts, entertainment, and Professional and Accommaodation and
) 60 ; . 60 - 80
recreation technical services food services
All other industries 195 All other industries 160 All other industries 105
Total Employees 2,020 Total Employees 980 Total Employees 720
Notes:

Employees rounded to nearest 5.

I n MiDanmie County, zip code 3f3dBd®usS sShuwtme Beeoadhheamwd

Beach, which attract visitors from across the glo
nightlife, awmdtamiAr tdibDetcrooct. The neighboring zip
to BayshBea&ch MiMautil us, and La Gorce. Two gol f C «
hot el s, and the Mt. Sinai Medi cal Center are |l oca
contaiDopwnt own Mi ami , t hat i's host to a variety of
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Tab#4 @Number of People EmpboypatjaettBusi hempacts fr on
year Coast al Stobom ZiopdCodewnswit hf GF mpaesedNumber
Empl oyedld-bande Count vy

# of Employees a # of Employees a # of Employees a|
Impacted Impacted Impacted
NAIEES (el Businesses: A (el Businesses: 3314 NS el Businesses: 3313
33139 Zip Code Zip Code Zip Code
Accc_)mmodatlon and food 1,115 Public administration 205 Accomquatlon and 580
services food services
Retail trade 1,095 Accomm(_)datlon and 220 Real este}te and rental 205
food services and leasing
Real estate and rental and Arts, entertainment, and Other services, except
; 420 ) 185 - e . 35
leasing recreation public administration
Other services, except Health care and social Professional and
: e . 350 . 95 : . 35
public administration assistance technical services
Profgssmnal and technical 240 Real etat_e and rental 80 Retail trade 30
services and leasing
All other industries 1,145 All other industries 265 All other industries 85
Total Employees 4,360 Total Employees 1,075 Total Employees 985
Notes:

Employees rounded to nearest 5.

I n Monroe County, zip code 33040 contains Key Wes:
attractions, and a U.S. Coast Guard station. Zip
Sugarl oaf Key, Big Torch Key, and oMiedldsl eanTd rtcthe Key
Summer | and Key Cove Airport operate within this z

towns of Marathon and Key Colony Beach, among oth
such as Sombrero Beach, golf gquwamrisems, aamndnaThe allc:«
Keys/ Marathon I nternational Airport

Tab4dNumber of People EmpéogpabjecttBusi hempacts fron
year Coast al Stoom ZiopdCodewnswith Greatest Number
Empl oyeeMonroe County

# of Employees a # of Employees a # of Employees a|

Impacted Impacted Impacted
Businesses: PLAICE Dl iy Businesses: 3304 HAEE Dl sl Businesses: 3305

NAICS Industry

33040 Zip Code Zip Code Zip Code
Publicadministration 1325  |Accommodation and 35 Retail trade 15
food services
Educational services 100 Construction 10 Information 10
Othe_r serV|_c E.)S’ e’.‘cep‘ 30 Educational services 5 Construction 5
public administration
Arts, er)tertalnment, and 25 Retail trade 5 Accomm(_)datlon and 5
recreation food services
Construction 20 Real estz_ite and rental 5 Profe'_ssmnal a_nd 5
and leasing technical services
All other industries 35 All other industries 5 All other industries 5
Total Employees 1,535 Total Employees 65 Total Employees 50
Notes:

Employees rounded to nearest 5.
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I n Palm Beach County, zip code 33480 contains the
beachfront hotels and cl ubs, gol f cour ses, and r e
expansive beaches and contains parts iodn Btow ab Kkad lo
clubs and golf c¢clubs, this zip code is home to sh
cultural attractions such as the Boca Raton Museu
Zip code 33401 contains theWdswnPalwm Beaahpfthéem
city in Palm Beach County.

Tab#4 @Number of People EmpboypatjaettBusi hempacts fr on
year Coast al Stobom ZiopdCodewnswith Greatest Number
Empl oyedal m Beach County

# of Employees # of Employee # of Employees
NAICS Industry atimpacted v oo jnqustry  2UIMPActed e industry el gzt
Businesses: Businesses: Businesses:
33480 Zip Codi 33401 Zip Cod 33432 Zip Cod
Accommodatiorand food Professional and Real estate and rental and
. 2,260 : . HHP . 135
services technical services leasing
Professional and technical Health care and Accommodation and food
. 445 . . MM . 60
services social assistance services
Finance and insurance 380 Wholesale trade dp Profgssmnal and technical 50
services
Retail trade 320 Public administration| y 11 Hee}lth care and social 40
assistance
Hez-_llth care and social 200 Accomm(_Jdatlon and bp Finance and insurance 20
assistance food services
All otherindustries 625 All other industries | 185 All other industries 100
Total Employees 4,320 Total Employees 750 Total Employees 400

Notes:
Employees rounded to nearest 5.
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Roadway sl mpact

To il
assess
model e
2020,

commut
traffi
Char ac
LEHD d

An i mp
expect
enough
sl owdo
anal ys
Addi ti
are in
dat ase
| ocal

by flo

ustrate the vuimeraditucti eseodf coegi d¢malel i my
ment was undertaken to identify heavily use
d coastal hazards in thiyeast usdtyor Specndiciadi
2040 and 20t7r® dvetrer miviaé uiampact s on vehicle
ing. One case study was chosen for each of

c flows was retrieved from the Florida Depa
t eraisettisc andlatdata on commuting was sourced f
at abase.

ortant caveat of this analysis is that the
ed depth of flooding. I n someg daesesshaldeopm h
to allow for vehicle access. However, s hal
wns and congestion, especially for highly t
i s, it was assumed tohaftl osoediencgt eadr er ocaodmpal yest esl
onally, exposure was only assessed for majo
cluded within FDOTO0s statewide Roadway Char
t includes calrlri dioglwayan,d majjor / mi nor arter.i
nei ghborhood roads or roads within suburban
oding, a visual inspection of satellite i ma

altermates using | ocal roads. However, in figures

roads

are shown.
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FiguwreMaj or Roads lympact
Storm ConditiAonsce asndRKel
Beach Barrier | slands

Palm Beach Coastal Communities
Palm Beach County

Whil e Palm Beach

that compared to the other three counties, less
inland area is vulnerable to the modelled coastal
hazard conditions, the communities situated on
barrier islands along the coast are very vulnerable
to coastal hazards. Impacts to road network
connectivity are especially acute because along
the barrier islands, there are frequent choke points
where only a single road runs north to south. If that
road is flooded, even for just a short stretch, this
could cut off vehicle access for large areas.

For example, under 2040 10-year storm
conditions, access to more than 3 miles of barrier
islands, running from Ocean Ridge in the south to
portions of Palm Beach in the north, could be cut
off. Figure 7 shows this area, along with the timing
of vulnerability to major roads, with access points
indicated. Table 49 summarizes each of the
access routes, when they are projected to be
impacted, and the average daily traffic as counted
by FDOT in 2018. In addition to direct impacts on
access (including access for emergency vehicles),
3,100 people commute into this area and 1,800
people leave this area for work, meaning that
access to almost 5,000 jobs could be cut off under
2040 10-year storm conditions.

Tab#d@Summar Ac od Resut es t o

Access Route (south to north)

(2018)

Average Annual Daily Traffic

Palm
Springs

Lake Worth
Corridor

Major roads impacted
by a 10-year storm

— 2020 conditions
2040 conditions
2070 conditions

Area cut off by

— 2040 conditions

Boynton
Beach=

P&b ans Baemmun i

Storm Conditions

Lantana

Countyc ‘ )

\

Lake Worth

t

Ol

O]

€S

Horizon Year Impacted by 10-year

Ocean Blvd / SR A1A 6,400 2040
East Ocean Ave 11,300 2020
Lake Ave / SR 802 12,100 2040
Ocean Blvd / SR A1A 9,700 2040
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Downtown Fort Lauderdale
Broward County

Downt own Fort Lauderdale is a major economic cent
Southeast Florida region. Most of this dense cent
under 2Yeld®dr 1Dt orm conditions with d ef gaw nfidjooordirnoga
under 2020 Tadmhb @intdiadh SsS.ummari ze uandrdietwicdhr Bt reet i s
projected to be impacted, and the average daily t

Tabb@ SummaHaysWdéeIt r eetDewnmnown Fort Lauderdal e

East/West Streets (from north to Average Annual Daily Traffic Horizon Year Impacted by 10-year
south) (2018) Storm Conditions

NE 4 St 3,500 2040

NE 3 St 2,400 2040

NE 18t St No data 2040

E Broward Blvd / SR 842 37,000 2040

SE 2 St 10,800 2020

E Las Olas Blvd 14,300 2020

Tabb® SummaNoy tSbhfitShr eetDewnmnown Fort Lauderdal e

North/South Streets (from west to | Average Annual Daily Traffic Horizon Year Impacted by 10-year
east) (2018) Storm Conditions

N Andrews Ave 16,800 2040

NE 3 Ave 25,500 2040

Federal Hwy / US-1 47,500 2040

Even though the area to which ageass swoulmdclheaddé at
only 0.5 square miles, 27,600 people Eiogéwue e into
shows major roads i mpacted by horizon year, area
as the area could bgeaut sobfmuooedi 204640s10Note th
includes the Riverwal k Li naelakr [Pasrtkr iacntd Downt own R
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Fi gwBrMaj Boadimpact ed-yleysSt b0Go ndi tiinonDsownt own Fort
Lauderdal e

A 3

Major roads
impacted by a 10-
year storm

2020
conditions

S

’

9

— 2040_ '
conditions

2070
conditions

Area cut off
[ vy 2040
conditions
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Miami Beach Fi g®r eMaRo@rdimpact ed-yleyarl Gt

Miami-Dade County Condi ti oKesyAcaamad®sut es t o Mi

Mi a mi Beach is both a r

empl oyment center that R erabl e
tcoastal. fVebidecwmigar acc I O

is limited to six route L“A?ar;hl Istanid Bayor e
vulnerabl eunnaderf | 2ywaldrnhd =
conditions, oIn95 fcdo uladnp \

partial lgndltockwmpbhees
vul neonathere 2Pedr 19Dt or m
Some of the i mpacted ro 13 i on
rout es. I n the event of @ it h

. . . . North B
high tidesnpngevamea coul 1 ViTs5e R

Based on current traffi ters
are forced to take one Mejior rosds imBaeiad / es, th
could add up 1 hour to by a 10-year storm

bet ween downtown Mi ami —— 2020 conditions «
Beach. Note that t kicoua o -
for the added congestio 20400 BhETHENE )’
commut errosutrieng as wel | 2070 conditions { 4

under 2Yel®dr 1Dt orm condi )l
includes Surfside and E Zch n to
Mi a mi Beach, 50,400 peo i
outside, Oap@dodp9 e0@ ommut

area to work elsewhere “Miami reland @
means that uwpdaer 20d40ml

conditions, access to a ul d
be blocked by flood wat'_. _.

Tab®%22es ummari zes t he sunxdearc cwehsisc trhoeugtnedsi,é i pnoj ected t

i mpacted, and the average dailyntgarhd icasaeas,cowhitlee
bri dgebsnBirsocsasy mg eBaxyot ,i napadctreodut es toi mpaestseda bri
Tabb2e Summary of access routes to the Miami Beach
Access Route (south to north) Average Annual Daily Traffic Horizon Year Impacted by 10-year
(2018) Storm Conditions
SR A1A / MacArthur Causeway 66,000 2020
Venetian Way / Dade Blvd 12,400 2020
1-195 115,000 2040*
SR 934 / NE 79" St 10,500 2020
SR 922 / NE 123" St 31,500 2040
SR A1A/ Collins Ave 46,500 2040

Notes:
*Some onramps/offramps impacted by 2020
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Lower Matecumbe Key

Monroe County

The majority of the Florida Keys are conndcted to

Preventing flooding on this road is of critical [
evacuation pl anmiigmhgwa yWoisgs wdl It hebove sgaal evytedr mb
conditions there are sever al stretches that coul d
stretch is in Lower Mat ecumbe Kékyarwheuvkenempoabl €hta
fl oodd nlgaowéAr Mat ecumbe Key is a narrow strip of | &
during flood events, access to the rest of the so

completely cut off.

This stret-thha$ aher &6fi vehdolchmes @ferlBSayo®n aver a

2018). I n the region southwest of Lower Matecumbe
out si de, and 10,400 people commute from the area
t hat undeye 0 790t drOm conaimaroemst,harccks,s000 jobs cou
addition, access for the 19,200 people who |ive a

i mpacted by additional {fllooding points along the

Fi gurodMaj or roads i mpaectaed shpwomhdgbOyear on Lower
Mat ecumbe Key

Major roads impacted
by a 10-year storm

— 2020 conditions
2040 conditions
2070 conditions
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FIl orida Legislature Office of Economic and Demogr
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Fl oar iLdegi sl ature Office of Economic and Demographi
Evaluation of Floridaés I nvestment in Beaches.
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Uni veafsifRlyori da GeoPl an Center (UFL). 2013. Devel
System Tool for the Preliminary Assessment of the
Change on Transportation Infrastructure.

United Nations Devel opne/h.t Nagmigtram ndNDPd .ERal uat i
Adaptation to Climate Change.

United Nations Devel opment Program (UNDP). 2009.
and Evalwuating for Devel opment.

Uu.s. Army Corps of Engineers (USACE). Sea Level T

U..S Army Corps of Engineers (USACE). 2015. North £
( NACCS) : Resilient Adaptati on -Dtaanalgrec rFeuanscitn g nRiSsukmimr
Report.
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Contents, and Vehi&tlreusc taunrde C/antueentRati os (CSVR) in
Donal dsonville to ashiebiGQuiltfy Stowd ys.i aPhraepFaer ed by Gul
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Appendix AT Sel ecti on of Sea Level R
Condi tions

The sel extiisdarn ngf and future water | evel iconditions
foundatt ob@madss®ss ment oande xprompeede taysssernrswse basi s f or
assessmendnaamidc fciosncsaelqgs@fncpeot ent i al coaAn al hazard
evaluation of water | evels corresponding to exist
the average daily high -ytaare, s tasmansa ati n d @ rdtea k eam,d a chcec
for sea plreovjeelc triiosnes adwtph €&deodbay GlhiemalX e Change Comp
(2019)

Daily and St orinExTiisdtel nlge vGolnsdi t i ons

To account for spatial wvariability of water | evel:
tide | evels were obtained for the Ak moastpihems cof th
Admini stration (NOAA) tide stations and assigned
proximity to dabhEstation (see

Tabb@&8Representative Tide Stations for the Compact

Compact County Assigned NOAA Tide Station

Palm Beach Lake Worth Pier (#8722670)

Broward Virginia Key (#87723214)

Miami-Dade Virginia Key (#87723214)

Monroe Key West (#8724580)

Ti dal datums available through NOAA/besarwetbisdatle -cayrcel
known as the National Tidal Datum Epoch (NTDE). T
2001 and is centered on the year hh%9 2.ccTa raadc su mtc
1992, the U.S. Army Corps of Engineers (USACE) Se
the most recent tidal datums centered on the year
stati oAlL.80Pmdbtser ved sea KleggvaMesttr d d sl 4f o mcthlees / year
Key (0.23 inches/year) Il ocations (obtained from t
used to adjust the 2010 water |l evels to the year

Sea | evel trends for the Lake UBArCtEh Skiae rL eweerl e T atc

tool , resulting in the use of tide levels from th
has occurred at Lake Worth Pier from 1992 to 2020
hi storically observed 1 atchecl yeraa )l.evel rise (0.1
Il n addition to tidal dat ums, storm tide condition
tide stations. Storm tides include the effects of
at mospheric pressur e, ocgiamalgreafpfhd cct, s )a.n dT hree t eexoir sotl i

|l evel s were estimated by NOAA using a statistical
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|l evel data. Observed sea |l evel rise occurring fro
at each statiparestemtr edprye sceomtdi ti ons.

To accountr éguemcghti de conditions that may i mpact
the region, the following conditions were evaluat
year tide | ewyedr tinditHWervelglrresent s average daily h
and reflects areas that may be exposed -y®amper mane

tide |l evel represents tide coe2ndtiitnmeosn se a chheyty ®aarre. eTxh
tide lreevsedntrsepa s mall coastal storm or infrequentl
l evels due to regional oceanographic conditions (
i nolt h&daotri da) that may resul-tyi ngtTearhp dpsraersye nftlsood |
the relative tide conditions at each station. Wat

American Vertical Datum oft 4888r ¢ NAYD8BgfethbrCchAay,]
el evations.

Tabb4Exi sting Daily and Storm Tide Levels in South

Tide Levels Relative to NAVD88

Physical Scenario Lake Worth Pier Virginia Key KeyWest
(#8722670) (#8723214) (#8724580)
?QC'QZZe daily high tide) 0.881t(10.5in) 0.60 ft (7.2 in) 0.35 ft (4.2 in)
%aﬁii;ﬂ?deef\,veer:t) 1.68 ft (20.2 in) 1.41 ft (16.9 in) 0.95 ft (11.4 in)
%&ﬁgg&?nﬁﬁno 3.06 ft (36.8 in) 2.79 ft (33.5in) 1.80 ft (21.6 in)

Notes:

Definitions are available at https://tidesandcurrents.noaa.gov/datum_options.html
NAVDS88 is the current national standard to reference sea level elevations.

Tide conditions have been adjusted to be relative to 2020

Daily and St orinfuTtiudree LCeovnedlist i ons

I n Decembero20b@hotrhe@daS Regi onal Climate Compact u
regional sea | evel ri se pr oj edcst isceras lteos erl e frli escet sfcie
(Sweet etThé.updadates reflect significant advances
cryos@amelr e egi onal factors contributing to sea | ev
sea | evel ri se caused by rapid ice sheet | oss fro
associ atedawedh(prekabilistic) planning capabilit

For thet Proe@ARA I ntermediate High projections were
horizons of 2020 (existing conditions), 2040, and
for - meram infrastrucRiugkdlel anning (see
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Figurldpdatedt BeFadsotri da Regi onal Climate Change Corm
Sea Level Ri se Projections
Unified Sea Level Rise Projection
200 (Southeast Florida Regional Climate Change Compact, 2019)
. IPCC NOAA 2
S 180 Year B | NOAA High 175 NOAA Extreme
o z High (inches) KJ
R (inches) (inches) g
2 5 160 ==
L >
= 2040 10 17 21
3 S 1o 136 NoAA High
x % 2070 21 40 54 o
§ = 120 4
© 7~
e 2120 40 92 136 Z
2 <100 A% 92 NOAA
= 2 50 Year Planning Horizon 2 Intermediate High
PE . < - >
e s T
g2 ¥t
o S
g’g ® Sé 40
S < -7 40 "
§ E 40 Obseived IPCC Median
2 2 5-Year Average
= Mean Sea Level
0 Lmm—m——
1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2110 2120
Year
Each planning horizon (2020, 20Me,t harnede 2wWartO0e)r waesv €
conditions: 1) average daily high tide, 2) annual
each planning horizon was added to the existing c
l evel condiath Ehasb3 (@sretta b3 .
Tabb®8uture Tide Conditions for Lake Worth Pier Ti
and Broward County)
¢ARS [ S@St wStlFGA@S G2 b! !
MHHW 1-year Tide Level 10-year Tide Level
dDS NBIIASASHKR S U dy y dek f08Sy (0 g2 a{lirtdSy G 0
HAHDAN noyy Fi om mbdcy Fil O6HnN odnc Fi oo
HAnn mdtn Fi OH Hdpn Fi don odyy Fid on
HANTAN odco Fid on ndno Fi o6po pdym Fi o6c
Tabb@Future Tide Conditions for ViDraglieniCoukidyw )Ti de

¢tARS [S@St wStlGAGBS (2 b! +!
MHHW l-year Tide Level 10-year Tide Level
408 NBHIASA KR S 0 dyy deh £8Sy G0 g2 a{i R 19drS y i o
HAHDAN nodcn Fa o7 mdénm Fi owmc HdTd Tl oo
HAann MmdnH Fi om HPHOo T O6HC odcwm Fi 6n
HNTAN odop Fid on nodémc Fi ondo pdpn Fi o6c
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Tabb@Future Tide Condi tTiiodnes Stoart iKoeny (Wosnr oe County

¢tARS [S@St wStlGABS (2 b! +!

- MHHW VA 1-year Tidg I:eyel 10-year Tide Level

d 08 NBASA K R & 0 dyy den f8Sy G o g2 | afli B 19drs y G o
HAHDAN ndop TFaG on nopp Fi o6mm mdyn Fi OH
HAnn MOMGMTFEM A\ MOTT Tl OHM H®cH Tl 060
HNTAN odmn Fid oo odtrn Fd onn ndpp Fi op

Sea Level Ri ssasmdSdameriings Layer s

Ti dal i nundation and storm flooding maps are a va
exposunmfer mftriuct ur e amur rogarhtetambd seaset ol evel condi
maps are a useful means to evaluate the timing an
may be experienced based on projecti onman dfl ooaa nige
maps can al so -naaskseirsst idne ciidseinotni f ying critical expos
area may be i mpacted.

The effort tohmagrxthlhhes vrseaaottfal and npwBiolpEa dtyiedd ed

on reawdillyalklveel sad sle mapping | ayers prepared as a
Fl oridabtsSSemsdkieweh Pl ahm&eag DTevel SSetahrPbanning
Tool mapping provides the geographical extent of
futurleewela projections. The data sourcepimagd met hc
| ayare presermeadlLievet S®eevoahr Pbanning Tool technic
(UFL 2.013)

Mapping |l ayers corresponding to thens| Mged®@®0sel ecH
ando 728erreetri eve®beiraomvehs&Beraohr Pbanning Tool dat al

to cretntédalthdandoocoastal mapsmféditphbdéemeg assessment
Tabdb @Tabd®wntabd@i stSetahdeevel SBEeeahr Pbanning Tool ma
year and i denthiaftiuceeatdi dnorc oedaec h scenari o and planni
values of the c¢closest available water | evels have

casi stency.

Tabb @l osAvsati | 8bdeevdli se | nundati on(Mapm Bgaktcayer
Coundgryd Browaryd County

¢ARS [ SOSt wStlIdA@S (G2 b! +]

MHHW l-year Tide Level 10-year Tide Level
0l @SN 3S RI A Ot yydzt GARS 0021 adart &aa;
HAHDAN ndopp Fi owm mdcp Fi omd Hdpp Fi oo
HAnn mdtp Fi OH Hdpp FO d6on nomp Fi on
HNTAN odpp Fid on ndop Fi OpH pdyp Fi orT
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TabbeCl oskhwai |l abl e Sea Level Ri se (I Miuvabdidtei on Mappi
County)
¢ARS [ S@St wStlIGA@S G2 b! +!
MHHW 1-year Tide Level 10-year Tide Level
6F @SN 3S RI A 6l yydztf GARS
HAHA nodcwm Fa o7 mdénm Fi oOwmc Hdcm Tl oo
HAnn mdénm Fi Owm H®um Tl OHcC odym Fid on
HANTAN odum Fid oo ndénn Fi ony pdpm Fi oc
Tab6eCl osksai |l able Sea Level Ri se (IMaumrdeadg i @onu nviayp)p |

¢ARS [S@St wStlFdA@S (G2 b! +!
MHHW 1-year Tide Level 10-year Tide Level
6F SN 38 RI A oryydzt GARS 6021 aitt &G
HAHAN nenp TG op nopp AYyoomm Mmoyp Fi OH
HAnn mdmp Fi oOwm Mdyp Fi OHH Honp Fi OH
HANTAN odnp Fi oo odcp Fi onc ndénp Fi op
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AppendixBT Exposure Analysis Mapping

The assecskEsxmend ucroea sttoal sdeoa nMsewmemiinvoseged conducti n:
spati al analysis in GI'S to estimate the timing an
i nundation of the asgwelnldosa<c rfiltoacd/li rmsrsdckdtsi on dept
four cou®dd elsevel rei sgerhpedsowet he | ocations of
exposure to future water | evel conditions.

Obtaining Sea Level Ri se | nbuantdaat i on and Coast al F

GlI'S mappingriragpoasding to the closest selected se
2040, amwegr200bt ai nlendi vferrosm ttyh eo f Fl a3rSiecha Léasr@®P| an Ce
Scend&rkieda ch Pl anni nghToolr esantualceesast i | i zes mul tiple
inundation surfaces that wild/l be used as a screeni
to future sea | evel conditions. The map inputs 1in
datum information (e.g., meanesea)l Even, N@AANnt hdg
n Florida, and digital -ccdreivimedd odchatdaad eat,s .i nldd iurdg ntgt
he GeoPlan Cent-wiriderwated souhage digital el evat
o tidal dat umst irdeec osrtdaetdi cant teoacrhepheseap | aygalscon
nclude depth and extent of daitdiattd Fdremddnfoandyd
onnectivity tolykemgvaeréeabandtl ownnected to a maj
lvwer s at shoreline and canal geometries to remove

o — ~ ~+ —

The
wi t
e a
e X
po
as
an
s e

se faewadillaypl e sea | evel ri se inundation mapping
h water | evel el evations of ffretqureercayv esrt agen caie
h of the Compact CAppéendsfYhAsmdppcngbkdyéens re
e
e
e

o

sion of the water surface at the shoreline o
tial vulnerabihidgdWwetgoeneg tewmstalisendntdi ons
sment, overtopping only considers the stillw
storm surge and does not account for fiwave ov
ments of the shaorddlwianerproiver ttoppi ng.

nw S5 S

o n —+ —~

Th
vV a
me
di
s h
t h

mapesd i n tHios nmnalaxsiouunt for wave height, rai
iations in conditions that could affect the de
hodol obpsed &h8 doedernothecassoci ated physics o
sipation, |l eveel/ seawalelf fewxaerst o pigm g0 nhstwati mddur
reline or | evee erosion associated with extrem
se processadss,tiaamcrde moadpH i ng effort would be r
uncertaintiessasasbeMaltteudiewdtand use changes, devel
geomorphic changes tmextt whdllf acemmtr eroepht beicated
effornotmaryecessarily provide more accurate result:s

O O mOo w —~+ = 0

Cal culating Fl ood Depths by Parcel

Par cel maps were obtained for all four counties f
Attribute information, including | andcesebgnd jus
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posumaéyAms by Asset Type
is analysis identified critical asseesachhat are
e model ed coast al hazard conditions. The asset
ose included in thac$SovuheastabkFlotiyd&tQadmp (2012
flood deptheseciaddudlateaddy or eveoyt paascte!| Flacriod s
unties in t,heexpewviuroaisofstiempdi vi dual asset types
e parcels contaihiahgassetohypiene®abygel s with fI
an O foopaatgl veamemmdarnriimnwere considered i mpacted,
ood depth vRAmnuesl swvefrer n@mdch asset type were sel
t hods Dbtahsee df oornma t of the avail able asset dat a, W
unties for the same asset type as described bel
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i nt:@a3 adata for most asset types were avail abl e
l culated for the poienth®ddicmadtdl v,eshuddaune atsisied s
e pointds |l ocation does not intersect wirth the
oodowmlgd intersect with the asset but not overl aj
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ut heastcokbkhdeiigdhaecause the data was provided as p
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nual | yansdelgercotup t he. cdhrecmapaatebsl ection was o
sepes were there was a small total number of as
sktop research (e. g., ports, airports), but not
oject team to identify the asnssetarleocnactti osnhsa r eedi tp
emer gesncnye schopu nteiressbenause there were too m
nually | ocate ( es.ogne, cpwmg ietsati ons in

l ection Via LBad &8emeCadgdsst types such as school
formly avai BabtbkeastoBEbBRtothRk#8a I n such cases it w
curate to identify schools by parcel via |l and u
il e some GI'S datasets for pret eictt eas adatrad mil e
st accurate way to idelhmnidf wsal Icodpen spaces was

posure Anhkhilysars Amgad sand rail)
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t ween the Keys were stildl included. These compo
e roadaandetai bodthat the attribute information
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ile these data represent a subsetrminetdet bampl e
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cause: 1) the attribute information included a
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Raidl S r ai l l ines were acquiTrean spornt athieo nUS TDreipsard
compared to satellite imagery to verify accuracy.
The dataset included the Miami Metrorail, a major
ensure that nwasl évwvavedettct agki denti fipgrdjaescti mpact
tteam conducted a visual i nspection of the entire r
that were elevated. Track el evated on r aeicsteedd ear t
in the digital el evation models that informed the
After the rail dat aset was processed, it was clip
modeling scenario. The |l engths of the imgndated o

scenari o were calcul ated.

The USDOT rail dataset does include several types
consequential for the analysis, such as abandoned
switchyard trackratTheswereecilil o e&lexd fpootc eusssiinmgg .po st

Tab6# GI'S Data Sources
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CNBFGYS|. NEgFNR /4t fY . SIORaAl®wWRARS / da2yNRBS / 2

tftFyda |[oRFGF FNR y2i Ay Of dzf

gl aiSel|aiddzRe 0

tdzYld {G|y20 LINRPGARtFEYBFOK /|{aAlI®™RARS /7az2yNBS / 2¢

061 GSNE ORAR y2i 1 6LIR2GlIo0f S ¢

g aisSsl a02NxXYgF GSN adltArAzya z

AG2NYG I aidlrdAaz2yan

t26SNIt|. N2l NR /4t fY .SIOfRaAl®™RARS /7az2yNRBS / 2q
ORF{GF FNR 6adznasSi 21
aidzRe 0 FI OAf AGASS

{doaidld]. N2l NR /gttty .SIOfRaAl®mRRS /7a2yNRBRS [/ 2q
ORF{GF FNR 6adznasSi 21
&l dzR& 0 FI OAf AGASSE
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-1 .NBSFNR /ztltY . SI O¢ [ :a2yNRBS [/ 2¢
| 2ALAGE]. N2gFNR /4t tY . SFEOHaAl®RRS /da2yNRS /| 2¢
6 & dzo ONR (AT
FI OAf AGASSE
9YSNESY|. NEBgIFNR /4tlFfY . SIFOKb2d LINRPOGAFaz2yNRBS / 2(
{ KSt &SN 6adzonasSi 21

THOAEAGASS
Ct 2NARF 5

{OK22fta|Ct 2NARI 54Cft2NARI 5§Cf2NARI
2F wSOSymz§2F wSOSymz§{2F wSgS
f SOPSt t1yRt S@St t1 yRt SGSt Iy
al NAYyLlal. NEglFNR /4gtlfY . SIFORFRaAl®RRS
ORI G FNER
addzRe 0 F

bl GdzNJ f|Cf 2NARI 5§Ct 2NARI 54Cf2NARI 54Cft 2NARI 5
{ LI OS !'|2F wSOSymz{2F wSOSymz{2F wSOSymz{2WSBSy dzSn ¢
OLI Ny az|ft SoSt tFyRt SoSt tFyRtS@oSt 1 yRftSOSt I yH
0SI OKSa

6SGt I yR

Notes:

*While point data for marinas was provided by Broward County, the dataset was determined to be unusable for this analysésthec
point locations of each marina were located on streets in front of the marinas, not within the Marinas themselves.réhérese point
locations could neither be used to identify marina parcels nor be assessed for exposure directly.
** Emergency shelter locations were not provided by Midbaide County due to security concerns.
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Fi gur2Br oward County Exposure to Average Dai
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Business Case for Resilience in Southeast Florida
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Business Case for Resilience in Southeast Florida
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Business Case for Resilience in Southeast Florida

Fi gurS5e Mi-band@ounty Exposure to Average Daily High
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Business Case for Resilience in Southeast Florida

Fi guree Mi-Rand@ounty ExpoYeuare Ttiodel Event (King Ti de)
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Business Case for Resilience in Southeast Florida

Fi guur9e Mo nQoouent y Ex poYeuare Tiodel Event (King Tide)
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Business Case for Resilience in Southeast Florida
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Business Case for Resilience in Southeast Florida

Fi gw®rle Pal m (Boeuancthy Exposure to Average Daily High
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