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Disclaimer: The material and descriptions compiled for this document (and appendices) are not
U.S. Environmental Protection Agency, Southwest Florida Regional Planning

Council, or Chadtte Harbor National Estuary Program guidance, policy, nor a rulemaking

effort, but are provided for informational and discussion purposes only. This document is not
intended, nor can it be relied upon, to create any rights enforceable by any paggtiotitwith

the United States.

Reference herein to any specific commercial productspnafit organization, process, or

service by trade name, trademark, manufacturer, or otherwise, does not constitute or imply its
endorsement, recommendation, or fangrby the United States Government. The views and
opinions of authors expressed herein do not necessarily state or reflect those of the United States
Government, Environmental Protection Agency, Southwest Florida Regional Planning Council

or the Charlottédarbor National Estuary Program and shall not be used for advertising or

product endorsement purposes.

The documents on this website contain links, for example ((Embedded image moved to file:
pic01212.gif)), to information created and maintained by gthéfic and private organizations.

Please be aware that the authors do not control or guarantee the accuracy, relevance, timeliness,
or completeness of this outside information. Further, the inclusion of links to a particular item(s)

is not intended to redkt their importance, nor is it intended to endorse any view expressed or
products or services offered by the author of the reference or the organization operating the
service on which the reference is maintained.

If you have any questions or commentgslom content, navigation, maintenance, etc., of these
pages, please contact:

James W. Beever Il

Southwest Florida Regional Planning Council
1926 Victoria Avenue

Fort Myers, FL 33901

239 3382550, ext 224

jbeever@swfrpc.org
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Executive Summary

Southwest Florida is currently experiencing climate change. The natural setting of southwest
Florida coupled with extesive overinvestment in the areas closest to the coast have placed the
region at the forefront of geographic areas that are among the first to suffer the negative effects
of a changing climate. More severe tropical storms and hurricanes with increadespegals

and storm surges have already severely damaged both coastal and interior communities of
southwest Florida. Significant losses of mature mangrove forest, water quality degradation, and
barrier island geomorphic changes have already occurred. i,.onges severe dry season

droughts coupled with shorter duration wet seasons consisting of higher volume precipitation
have generated a pattern of drought and flood impacting both natural andadarecosystems.

Even in the most probable, lowest impadufe climate change scenario predictions, the future

for southwest Florida will include increased climate instability; wetter wet seasons; drier dry
seasons; more extreme hot and cold events; increased coastal erosion; cosgialenetise;

shifts infauna and flora with reductions in temperate species and expansions of tropical invasive
exotics; increasing occurrence of tropical diseases in plants, wildlife and humans; destabilization
of aquatic food webs including increased harmful algae bloom®asing strains upon and

costs in infrastructure; and increased uncertainty concerning variable risk assessment with
uncertain actuarial futures.

Maintaining the status quo in the management of estuarine ecosystems in the face of such likely
changes wouldesult in substantial losses of ecosystem services and economic values as climate
change progresses. In the absence of effective avoidance, mitigation, minimization and
adaptation, climateelated failures will result in greater difficulty in addressing piiority

problems identified in the Charlotte Harbor National Estuary Program (CHNEP) Comprehensive
Conservation and Management Plan (CCMP): hydrologic alteration, water quality degradation,
fish and wildlife habitat loss, and stewardship gaps.

This stugy examines the current climate and ongoing climate change in southwest Florida along
with five future scenarios of climate change into the year 2200. These scenarios include:

1) a condition that involves a future in which mitigative actiaresundertaken teeduce the
human influence on climate change (Stanton and Ackerman 2007),

2) a90% probable future predicted by the Intergovernmental Panel on Climate Change
(IPCC 2007b),

3) a 50% probable future predicted by IPCC,
4) a 5% probable future predicted by tRCIC, and

5  a Avery worsto future in which no actions
and Ackerman 2007). This fifth scenario also corresponds with some of the other worst
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case scenarios postulated by scientists who think the IPCC estinaamsder
estimated (USEPA CRE 2008).

This report also assesses significant potential climate changes in air and water and the effects of
those changes on climate stability, sea level, hydrology, geomorphology, natural habitats and
species, land use chaisgeconomy, human health, human infrastructure, and variable risk
projections, in southwest Florida. Among the consequences of climate change that threaten
estuarine ecosystem services, the most serious involve interactions betweendgpeatbent
processes and human responses to those climate changes.

Depending upon the method of prioritization utilized, some climate change effects will be
experienced and can be compensated for in the relativeéerearOther effects with longer

timelines will be moe costly in habitat impact or human economic terms. There are a number of
planning actions that, if undertaken now, could significantly reduce negative climate change
effects and their costs in the future while providing positive environmental and &hbeaokifits

in the near term.

There are crucial areas where adaptation planning and implementation will be needed in order to
avoid, minimize and mitigate the anticipated effects to the natural andlteaed areas of

southwest Florida. Some effects, Bus air temperature and water tempesaincreases, will be
experienced throughout the region. Others, such as sea level rise and habitat shifts, will occur in
specific geographic and clinal locations. In the course of the project 246 climate change
manaement adaptationsere identified Beever et al. 2009) that could be utilized to address the
various vulnerabilities identified for the region. Future adaptation plans will identify the
management measures best suited for each geographic location.

Monitoring of the effects and results of climate changes will be necessary to assess when and
where adaptive management needs to be and should be applied. A critical goal of this monitoring
is to establish and follow indicators that signal approach toward apstewsthreshold that,

once passed, puts the system into an alternative state from which conversion back is difficult to
impossible. The likely effects of climate chanpgarticularly tropical storms, drought and sea

level rise on southwest Florida ecosgsts and infrastructure development are too great for
policymakers, property owners, and the publitarge to stand by and wait for greater evidence
before considering strategies for adaptation. It is essential to plan and act now to avoid, mitigate,
minimize, and adapt to the negative effects of climate change, and to examine the possibilities of
providing benefits to human and natural systems by adapting to the changing planet.
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Introduction

TheCharlotte Harbor National Estuary Program (CHNEP,www.chnep.oryandthe
Southwest Florida Regional Planning Counci{SWFRPC www.swfrpc.org have completed
significant fundamental work to address sea level rise and other climate chaegw®isgte
(Beever 2009 in Fletcher 2009).

Intheb t e 1t 8VOFRRBC completed hurricane storm surge modeling and maps tieat ha
been used by the region and local governments to guide land use decisions, infrastructure

investments, and conservati@mts acquisition. This early work and resulting decisions have

increased resiliency associated vsta levelise.

In2003the SWFRPC col |l aborated with | ocal scientist:
Programs, Cli mat e Ch an gmpacBiandSdutionstq SealLeveltRlsee A L a
in Southwest FIl ori dao spalavgliseprojectiolsthgpropability ect r e
and year, along with maps that represent the near worst case scenario.

On November 19, 2007, the Charlotte Harbor NatidEstuary Program Policy Committee

added a climate change adaptation component to its Comprehensive Conservation and
Management Plan (CCMP), later adopted on March 24, 2008. This set the stage for the
Environmental ProtectioAgency(USEPA Region 4 todind CHNEP and, its host agency, the
Southwest Florida Regional Planning Council to conduct an analysis of the effects that climate
change stressors may have on ecosystems and human infrastructure within the region
surrounding Charlotte Harbor and Lemon B&yjressors delineated in td&SEPACIlimate

Ready Estuariet€CRE)d r aft ASynt hesis of Adaptwade i ons Opt.i
considered for use in the analysis. The goal of the analgs®o identify projected impacts and
potential adaptation optig for implementation within that portion of tG#INEP studyarea that

is in the region served by the Southwest Florida Regional Planning Council. fewilpvojects

may be appropriate to more fully examine options for minimizing the social and envirahment
costs of anticipated effects.

Public participation wsactively sought throughout the project; the progress and outputs of the
project will be communicated to local governments, stakeholder groups and the public at large
for use in developing coastalédland use planning, and avoidance, minimization, mitigation and
adaptation of climate change impacts throughout the CHNEP study area.

Throughout2008the SWFRPC and CHNEP pregalthis Vulnerability Assessment for the
counties shared by the two agesci@ database with climate effects and adaptation options
formsthe core of the assessment. The wedsfunded by EPA Region 4As one of 6 Climate
Ready Estuary pilot progragGHNEP and SWFRPC are partnering with the City of Punta
Gorda to develop atgispecific Adaptation Plan, which will implement recently adopted city
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comprehensive plan policies related to climate change. The City of Punta Gorda suffered the
impacts of Hurricane Charley in 2004.

In 2009 theSWFRPC adopted "Climate Prosperity" astpf its Comprehensive Economic
Development Strategy to promote energy efficiencies for green savings, to encourage and
support green business opportunities, and to develop green talent in the workferc@ouncil
has formed an Energy & Climate Comteé to develop plans for implementing the strategy
throughout the region.
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This project directly supportdSEPAStrategic Plan Goal (Clean Air and Climate Chanpand

Goal 4(Healthy Communities and EcosystgnfSsubobjective 4.4.2 of the&)SEPAStrategic

Plan supports research that contributes to the overall health of people, communities and

ecosystems, with a focus on global climate change. In addition, this project will assist the

USEPAO s Of fice of Atmospheric Progr@machigvidAP) , C
its objective to support application of tools to assess vulnerabilities to sea level rise and

integration ofinformation on climate science, impacts and adaptation, particularly in coastal
communities.

This project is consistent with thiéSEPAO s Cl i mat e Ready Estuaries ||
t he CHNEPG6s commit ment USBPAprapbsedfdot Ryogram. Thei pat i o
CHNEPisarUSEPAd esi gnat ed ACI|I i mate Ready Estuary. o
implement climate adaptat within their communities and market their needs and actions to

public and private interests.

This project implements the CHNEP Comprehensive Conservation and Management Plan
Quantifiable Objective S@, specifically addressing Priority Action SG
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Background

Modifving the successful model of Climate Friendly
Parks, EPA's Office of Water, Oceans & Wetlands

and Office of Atmospheric Programs will jointly

work with interested NEPs to develop and implement
“Climate Ready Estuaries” The primary focus will

be on adaptation of coasts to climate change as well

as actions to reduce greenhouse gas emissions. The
national program will designate NEPs and other coastal
communities as “climate ready,” allowing the coastal
leaders to implement climate adaptation within their
communities and market their needs and actions to
public and private interests. The CHNEP is particularly
well poised to implement this model. The CHNEP's
host agency, the Southwest Florida Regional Planning
Council, has adopted a set of resolutions that have
resulted in actions at the city and county levels to
protect water quality.

This priority action helps fulfill 3G-3.
Strategy

1} Condoct an initial overview of the significant
potential human and ecological effects related
to climate change from sea level rise, aquatic
and atmospheric temperature rise, changes in
rainfall patterns, increased storm intensity and
ocean acidification. The goal of such an initial
overview would be to identify potentially critical
areas to be addressed related to adaptation for the
Charlotte Harbor area. Subsequent efforts could
evaluate options for minimizing the social and
environmental costs of anticipated effects.

2) Develop greenhouse gas emission and carbon
sequestration inventories for the Charlotte Harbor
study area. Results from these inventories could
be compared with other areas regarding extent and
per capita emissions and sequestration. Potential
local and regional policies, consistent with state
initiatives, could then be evaluated and promoted
by the CHNEP to demonstrate emissions reduction
and carbon sequestration.

3) Seek assistance from EPA's Office of Atmospheric
Programs {OAP), Climate Change Division
(CCD) to assess vulnerabilities to sea level rise

Build capacity for communities and their local leadership to mitigate and
adapt to the effects of climate change through joint efforts.

and integrating information on climate science,
impacts and adaptation. CCD is looking to support
application of those tools, particularly in coastal
communities.

4y Establish a “Climate Ready Estuaries” program
to educate, communicate and mitigate climate
change and air pollution.

5) Develop local tools to address climate change such
as:

a. Conceptual ecological models that display the
dynamics and interactions of climate change.

b. MNarrative and graphic representation for habitat
succession in response to anticipated effects.

c. Identification of conflicts in the existing
federal wetlands regulatory permitting decision
framework, including mitigation practices
with the potential to increase the potential for
negative climate change wetland losses.

d. Best management practices { BMP) methods
manual for habitat restoration design that will
be resilient and achieve success in the face of a
changing climate.

e. Coastal management elements and
comprehensive plan language and model local
ordinances.

6} Consider resolutions supporting Florida Governor
Crist’s Executive Order 07-126.

71 Establish an environmental statement or policy
for the CHNEP committees to reduce, reuse and
recycle. Share the policy with suppliers, facilities
and speakers so they can help implement this
policy.

&) Follow the suggestions from www.epa. govlappt’
greenmeetings’ including increasing conference
call, video conferencing and other remote
participation methods when available.

9y Work with hotel industry to gain green lodging
certification (www.dep.siate, fluspreenlodging/
by the state of Flonda.

Potential coordinating organizations

Charlotte Harbor National Estuary Program
County and municipal governments

Florida Department of Environmental Protection
Organizations: Conservation

Organizations: Monprofit research

Comprehensive Conservation and Management Plan (CCMP)

>l 137
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Climate change is currently occurring and more change is to be expected.

The climate is changing. It has been changing since the formation of the atmospliees and
presence of water as vapor, liquid, and ice on the surface of the earth. Since the Pliocene and
throughout the Pleistocene and Holocene (Current) Eras, global temperatures have risen and
fallen with concomitant changesair temperature and chemisthydrology, geomorphology,
habitats, plant and animal species, sea levelyater temperature and chemistry. With the
advent of human civilization and the recording of historical recafdmges in the climate have
changed human economy, human hedltiman infrastructure and human land (Beomas

1974)

The question for Southwest Floridians is wiietherthey will be affected by climate change, but
how muclthey will be affected and in what ways including the degree to which it will continue,
how ragidly change will occur, what type of climate changes will occur, and whatriggerm
effects of these changes will fgOCC 2009)

Southwest Florida is particularly vulnerable to the effects of climate ch@ingegraphy is flat,
naturally poorly drened and not very high above existing sea level. The majority of conservation
lands and the regional economy have major investments within close proximity of the coast or
lake water bodies. The savanna climate is naturally extreme, even without newagpiertarb

The Charlotte Harbor National Estuary Program (CHNEP) watershed extends approximately 130
miles, from the northern headwaters of the Peace River in Polk County to southern Estero Bay in
Lee Countyincluding connected waters in Charlotte, DeSdiardee, Lee, Polk, and Sarasota
Counties.The CHNEPwatershedncludesapproximately 2,463 milesf coastal shoreline
encompagnag approximately 220,000 acres from the Dona and Roberts Bays in Sarasota County
to southern Estero Bay in Lee Coundyithin theentireproject area,ltere are 493,133 acres of
wetlands, including 413,595 acres of native freshwater wetl@B¢292 acres of native saltwater
wetlandsand6,246 acres of principally freshwater exetidested wetlandsNative saltwater

wetlands intude 52,270 acres of mangroves and 9,218 acres ofnsaifth All types of wetlands
constitute 17% of the CHNEP study area. Open waters constitute 13% of the CHNEP study areas
and native uplands 19% (CHNEP 2008). Historically, the watershed had oved 86186 of

wetlands in coastal areas alofi@éere has been a 12,708 acre (15%) loss of coastal wetlands
since preColumbian timesCurrently, over 41 percent or 1,020 miles of coastal wetland

shorelines have been lost or significantly altered in the CHM&PBrshed. The most significant
coastal wetland losses have been on estuarine rivers and creeks and on barrie(€ISMIBES

2009)

Demographics Population and Urbanized Area Growth

The following information applies to the CHNERegion including Chéotte, DeSoto, Hardee,
Lee, Polk, and Sarasota Counti€able references are from tbaiversity of Florida Bureau of
Economic and Business Research (UFBEBR) Warrington College of Business 2008 Florida
Statistical Abstract.
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Censusdesignated urban arelave grown. In 1980, urban areas were confined to small zones
within Lakeland/Winter Haven and Cape Coral/Fort Myers. By 2000, all counties within the
CHNEP study area except Manatee County had cefesignated urban areas.
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HLee

Figure 1: Comparison of storic and Projected Population Growth in Lee and Hendry Counties

The Census Bureau defines an urbanized arega@stiguous area of over,000 people per

square mile. The first urbanized aredawer Charlotte Harbor was definadFort Myers/Cape

Coral as a result of the 1970 censid$e geographic boundary of this area did not change much
for the 1980 censu¥he most geographically significant increase of urbanized area for 1990 was
in Cape Coral and Punta Gorda. By the year 20@0urbanizedraa had greatly expanded in
thelower Charlotte Harbor watershééigurel).

The latest decenniaénsus of the population was performed in the year 2@@agraphic
Information System@GlS) techniques were used to analyzestudy area population. Tieeis
doublecounting where census blocks cross basin boundaBiesly area population nearly
doubled between 1980 and 2d®@which time there were 1,052,344 residemte study area
has been experiencing exponential groank there is a substantiaffdrence in population
between coastal counties and interior countiesKgpee?2).

In the year 2000, it was projected that, by 2025, the CHNEP study area population would be

more than 1,750,000. In realithhe total estimated population of the regiwasalready

1,810,347y 2007, an average increase of about 17% per county across the region from 2000 to
2007. This represents a regional total of 766,299 households (TablédZBEBR 2008)Lee
Countyds popul ati on i ncradaesCouhtyindieasedileedetsst, about
about 2% (Table 1.14FBEBR 2008) The average age across the region is 43.3 with the

highest average in Charlotte County (54.4) and the lowest in Hardee County (32.1) (Table 1.38
UFBEBR 2008.
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Under current local govenment comprehensive plans with planning horizons of 2010 to 2025,

urban uses, more intensive agriculture and phosphate mining are expected to increase. It is
anticipated that improved environmental performance in urban, farming and mining activities

may minmize the impacts of those operations on water quality and quantity degradation. Most

local plans assume that a majority of the new residents will continue to choose traditional single
family housing or multifamily apartment/condominiums. Together withpetting commerce,

office and industrial development, the plans project that these urban uses will take over a fifth of
the regionbés | and area by the year 2010. At t
water resources are not projected tovgat the same pace.

Across the region, there are 271,197 students enrolled in public, private and home school

programs in grades-K2 (Tables 4.20, 4.25, 4.26 UFBEBR 2008)e average high school

graduation rate in the region is 75%, with the high iraSata County (83.5%) and the low in

DeSoto County (70.5%) (Table 4.80 UFBEBR 2008). Approximately 17.8% of region residents
have attained at | east a Bache(.8.rCénsusBuegur ee ( S
2001). In the region, there are ab8u schools, including elementary, secondary, charter and

adult education facilities (school district websites).
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Figure 2: Urbanized Area Growth the CHNEP Study Area

The Census Bureau identifies urbanized areas with a density of at least 1,008 peopfuare mile. In 1980, the

only urbanized areas within the CHNEP boundaries were Fort Myers/Cape Coral and Lakeland/Winter Haven. By
1990, these areas had increased in size and Venice/Englewood and Punta Gorda/Port Charlotte were added. By
2000, theseareas expanded and new urban areas included coastal Estero, Lehigh Acres, North Port, Arcadia,
Wauchula, Fort Meade and Bartow. Lands in management that may function as urban buffers are green.
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Most of the one million residents of the CHNEiRdy aredive within 10 miles of the Gulf of

Mexico or another estuarine coabhesediverse, productive coastal and marine ecosystems
provide food and other products, valuable and irreplaceable ecological functions, and aesthetic
and recreational opportunities. The a t esdpport kysténe economy, and quality of life

depend on preserving and sustaining these resources ol@ngtierm

Vulnerable Human Economy, Human Health and Infrastructure in
Southwest Florida

Residents and visitorike benefit econmically from the natural resources of the CHNEP study
area. The multibillion dollar agriculture, championship fishing and tourism indygtires
exampleare directly related to the quality of thaturalenvironment. Natural resourcelso

provide jobs ad industry earnings as well as other public and private benefits such as recharging
groundwater aquifer water supplies and providing fish and wildlife habitat.

A functional environment provides clean drinking water for homes, soil and fertilizer fag; crop
and wading birds and other wildlife to complement a canoe trip through the mangroves.
However, none of these resources are limitless, although they are often treated as such.
Tourists and residents are drawn to southwest Florida because of manyamaairiies.

Tourists demand clean beaches or they will seek other destinations with their vacation dollars.
Likewise, residents are entitled to a healthy community, yet have a stewardship responsibility to
ensure its health. The strength of the economyg @sthe quality of the environment and nearly
every household and occupation is in some way affected by the health of the ecosystem.

Conversion of natural landscapesbuilt environmentfias a cost in addition to that of permits,
blueprints, materialsral labor | oss of those fAigoods and servic
ecosystemsNatural ecosystems directly or indirectly support a multitude of jobs, provide
essential services for communities and make this a place to enjoy. Agriculture and phosphate
mining dominate the inland economies of DeSoto, Hardee, Polk and Manatee counties, while
tourism along withresidential and commercial developmegnays the dominant role in the

coastal economies of Sarasota, Charlotte and Lee counties. Although ths ofigmods,

services and revenues from all sectors of the economy are constantly changing, it is useful to
understand the economic value associated with the current activities, amenities and nonuse
satisfaction levels dependent on natural resources. Bgomativities that are affected by
environmental quality range from recreational fishing to construction. Natural habitats, water
guality and freshwater flows are necessary to maintain the amenities and natural resources that
sustain fishing, tourism, regation and a multitude of other businesses. For example, agriculture
requires that the water used for irrigation and livestock meet certain water quality standards.
Mining operations require adequate quantities of water, but they are also charged with mee
state water quality regulations for any water they release. The quality and economic output of
these activities is dependent on the extent and quality of the natural resources they consume.

The economy of Florida is one of the most vibrant in thentgubut is also extremely
vulnerable to climate change. Becausesonofi¢hl or i dads economy i s natu
dependent, factors that affect | ocal, regiona

Vulnerability Assessment 12 September 15, 2009



This section wi |l Irecdnemicsectolfiem thelestuanesita thesinlanda j o
arease mphasi zing those sectorsdé vulnerabilities

Ocean Economy and Coastal Economy

Thef ceaneconomyp derives from thé&ulf of Mexico, the Atlantic Oceargnd associated
estuariestesources being direct or indirect inpat goods and/or services to an economic
activity. A contributor to the ocean economy is definedagsn industry whose definition
explicitly ties the activity to the ocean, or b) which is partially relatedemtean and is located
in a shore adjacent zip code. Thisisved atin part by the definition of an industry in the North
American Industrial Classification System (NAICS) (for example, Deep Sea Freight
Transportation) anth partby geographic locatio (for example, a hotel in a coastal town). In
2003, FI ooceadeecofiomy(@SP)rwasan estimated $13 billjsanking second in the
nati on behi nd Ca lodedneananythat sarfel year (inaudird snulttpleers)a |
was an estimated 32 billion, which contributed 3.2% of Florida employment and 4.5% of
Florida GSP in 2003. Employment forecgatsject 73% growth with more than 268,000 new
jobs by 2015. The Tourism & Recreatiaas the fastest growirggctor GSP in thecean
economy far surpassing the others with 90% growth between 1990 and 2003. The Marine
Transportation Sector GSP grew 82% during the period-2098. The other four sectors had
either minimal growth or negative growth during that period (Kildow 2006).

Theoceanecoromy is dominated btourismandrecreation and appears to be solidly in place for
a long time to come. Marine transportation, especially passenger cruise ships, is a major
economic force and by all indications will remain strong in the future. Marineraotish and

living resources, while considerably smallesireal s o provide i mportant it
overalleconomylt i s obvious that Floridads natural as
economy. FIl ori dads nat eachadandrwéddsaceasynoterdy drawlacalt i c u

and tourist dollars, but they generate ada@amarket values for the economy. While

tourismandre cr eati on sector was valued at more than
2003 thenon-marketadded vaues for Florida amounted to somewhere between $3 and $10

billion annually (Kildow 2006).

For purposes of analyzing the Floricizastaleconomy counties are divided between shore

adjacent and inland counties to better illuminate the differences betineeshoreline and inland
regions. | n co@stalec@npmyHoreling cduati@sy contributed an estimated $402

billion, representing 7 % of t he stateds total economy. FI o
coastaleconomyGSP in 2003although he state containsnly 4.6% of theotal national coastal

county land area.

Kildowds (2006) e rcaamanaaastal econonoes is d&fdretinminarg lack at a
complex and i mportant foundation of ce&nlaodri daods
coastalrelated values to be measured, this report provides a solid perspective of the past, present
and future of Floridads economy. Most often,
coastal areas. For example, as of June 2006d&lbad three cities ranked among the top ten

fastest growing cities in the U.S. Howeviérj | d stwdyisdicates that economic indicators are
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also excellent signals of change in coastal areas. In some ways, the economy may be a better
indicator of changéhan population, because it reveals land use footprints for different types of
economic activitiesFor example, 8t ween 1990 and 2003, Floridaos
grew at a faster rate than population. Wageastal countiegrewby 49% and G8B grewby

65%, while population grewy just31%. During the period 1999 0 0 3 , FIl oridads shc
county/Coastal Economy grew at a faster rate than the Coastal Economy of California, the Gulf
States combine@nd the nationin 2003, shoreline countietatewidecontributed more than

70% of all employment, population and housing in the sthike encompassingnly 56% of

land area (Kildow 2006).

Beachpropertyvalues for the State of Florida ranged from $3.5 billion to $17.7 billion in 2000,

(using 2005ollars. FIl orida ranks number one among the
that swim, fish, dive and otherwise enjoy the
More than 22 million people visited the Florida coasts in 2000 nbhenarket value of

recreational fishing along Floridadés Gulf <coa

billion annually in 2000, using 2005 dollars (Kildow 2006).

Commercial and sport fisheriesand shellfish harvesting

FIl ori dads r eiodusnais af greatanhportncestdntherstgte economy. Every year,
more than 6.8nillion people go on 2illion fishing trips in Florida, landing 18million fish;
another@0 million fish are captured in catelindrelease programs (Hauserman 200n 200,
anglers spent an estimated $4.6 billion in Florida on equipment, access fees, and other trip
related expenses, such as food and lodging;-tueeters of this was spent on saltwater fishing
trips, the rest on freshwater fishing (Florida Fish and Wddlionservation CommissiqgfWC)
2005a). Florida has become a premiere fishing destination, accountmgrithan 10 percent
of total U.S. recreational fishing expenses (US FisWiddlife Service(USFWS)2007a).

From Lemon Bayn Sarasota County, tthe Ten Thousand IslandsCollier County, the
estuaries of southwest Florida support at least 384 species oabdmartilaginous fish (Beever
1988), including theommon snookCentropomus undecima)isastatelisted species of special
concernRecrational ishemencometo southwest Floridan hopes of landing prized game fish
such as spotted seatrout, redfish (or red drum), snook, tarpon, and marlin. The most widely
caught species in 2006 included herring, mullet, pinfish, blue runner, Spaniséretakiagfish,
spotted seatrout, and gray snapper (National Oceanic & Atmospheric AdminisftsEBdNOAA
2007a).

In addition, Florida is the top scuba diving destination in the U.S. and one of the five most
popular diving sites in the world; coral reefnd the associated fish provide the major attraction
for divers.

Commercial fishing also takes place in the state, although on a smaller scale. In 2005, the
dockside value of fish caught in Florida totaled $174 million, just over 4 percent of theofalue
all U.S. seafood in 2005 (National Ocean Economics Protf@iBP2007b). There are probably
several thousand people employed in commercial fishing, although the exact number is
uncertain. While at least 150 varietiedish and shellfish are caught feale, more than half of
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the commercial catch is shrimp, crab, and lobster, worth a total of $98 million in@805 (
NOAA 2007a). Florida shrimp, crab, and lobster represented about 11, 8 and 4 percent,
respectively, of the value of the U.S. catch of thmeelucts in 2005. In particular, 95 percent of
U.S. pink shrimp, 99 percent of Florida stone afa, and all Caribbean spiny lobster is
Floridarcaught US NOAA 2007a). Among finfish, the top four varieties in 208uper,

snapper, mackerel, and muajlbrought in $45 million, or 27 percent of commercial fishing sales
(US NOAA 2007a). Floridacatchesaccounted for 86 percent of all U.S. grouper sales and 62
percent of the mullet market 2005.

Other fishrelated industries, including seafood progggsseafood markets, fish hatcheries and
aquaculture, have a larger economic impact than commercial fishing, with an estimated

combined contribution of $530 million to the state economy in 2B@EP2007a). The seafood

markets and processing industries&a not entirely depem®@4gt on FI
over 80 percent by weight of seafood processed in Flaradaimported (Kildow 2006b).

The most important single variety seafoodpink shrimp (comprisin@d 5 per cent of FI c
commercial fshing catch), is still imperfectly understood, but years of warm water temperatures

and intense hurricanes have led to unusually low pink shrimp catches (Ehrhardt and Legault
1999).Climate changevill make such conditions more common. In view of the sisia# of the

commercial fishing industry, no estimate of the value of losses is calculated here. This does not
mean, however, that climate change is irrelevant to fishing.

Overfishing has already led to declining fish populations in Florida, and clichatege will
exacerbate the problem by destroying crucial habiéd 2005b; Schubert al 2006). In
particular, climate change will have devastating effects on the coral reef and estuarine wetland
ecosystems on which many fish species depend. Cefalpeovide food, shelter, and breeding
grounds to a number of recreationally and commercially important fish in Florida, including king
and Spanish mackerel, red and yellowtail snapper, red grouper, and spiny Caribbearld8bster (
NOAA 2007a). In additionlarger species such as marlin are often attracted to the rgeésy/to
onsmaller reefdwellers.Warmer ocean temperatures and increased acidity, both resulting from
climate change, will cause enormous, potentially fatal harm to coral reefs.

Estuarieswhi ch provide habitat to 70 percent of FI
point in their life cycles, are severely threatened by climate change asEPR004a; Levina

et al, 2007, Bell et al. 198 Estuarie® areas such as river deltagldrays where freshwater

from the land mixes with seawa@rh ost vari ous types of wetl ands
including salt marshes, mangroves, and seagrass beds. Some important recreational fish, like the
pinfish, spotted seatrout, and pompano, speast of their lives in estuaries. Shellfish, like

crabs, oysters, and shrimp, rely on the nutrients in freshwater for their growth, making the mix of
fresh and saltwater in estuaries critical to their production. For many other fish, including those
thatspend their adult lives in the open sea, estuaries provide nursery grounds for their young.

Mullet and grouper, for example, spawn offshore and let tides and currents carry their eggs to
estuaries. Salt marshes, seagrass beds, or mangrove roots thes lpotvihod and protection

from prey for the young fish. Larger predators have difficulty passing through the closely knit
grasses and roots, and in some cases cannot survive in the lower salinity-i&Ee2Q04b).

Even fish that do not live in estuariesy be dependent for food on fish that do. Loss of
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estuarine habitats can cause ripple effects throughout the marine food chain (National Wildlife
Federation and Florida Wildlife Federation 2006).

As sea levels rise, estuarine wetlands will be inundateldvegetated areas will be converted to
open water (Levinat al 2007). If sea levels rise gradually and coastal development does not
prevent it, the wetlands and the species they support could migrate landward @raloks

2006). But rapicsea levelise combined with structures built to protect human development,
such as seawalls, prevent landward migration, causing estuarine habitats to be lost altogether.
The 27 inches ddea levetiseby 2060projected inoneworstcasescenario is more than endug

to turn most estuarine wetlands into open wgdéainton and Ackerman 2007)

More intense hurricanes also threaten to damage estuarine habitats. During Hurricaneindrew
1992 large quantities of sediment from inland sources and coastal erosionepesited in
marshes, smothering vegetation (Scatial 2002).The high winds of hurricanes also pose a
direct threat to mangrove forests, knocking down taller trees and damaging otherse{@byle
2003).

Charlotte Harbor is highly significant to Fida as a nursery ground for marine and estuarine
species. Up to 90 percent of commercial and 70 percent of recreational species landed in Florida
spend all or part of their lives in estuaries. The main fishery species of commercial value in the
CHNEP studyarea include black mulleMugil cephalu$, spottedseatrout Cynoscion

nebulosu} black drum Pogonias cromis kingfish Menticirrhusspp), southern flounder
(Paralichthys lethostigm)ablue crab Callinectes sapidyspink shrimp Farfantepenaeus
duorarum), stone crabNlenippe mercenarjasouthern hard clanMercenaria campechiengis
grouper Epinepheluspp andviycteropercaspp), black sea basSéntropristis striaty, snapper
(Lutjanusspp), Florida pompand fachinotus carolinug bluefish Pomatanus saltatriy, sand
seatrout Cynoscion arenarids Spanish and king macker&domberomorous maculatasdsS.
cavallg), sheepshead\(chosargus probatocephaluand several species of sharks.

Recreational fishing in freshwater creeks, rivers and lekagpopular pastime in inland
counties. Snook are caught as far upstream as Fort Meade, while freshwater fish such as
largemouth basdVicropterus salmoidgsandblack crappie Pomoxis nigromaculat)sare also
highly prized game fish throughout the CHRIEtudy area.

The bountiful waters off Charlotte Harbor provide some of the best saltwater sportfishing in the
world. Spottedseatrout Cynoscion nebulosyisred fish Sciaenops ocellatyissnook,

(Centropomus undecimajijgarpon Megalops atlanticus grouper Epinepheluspp and
Mycteropercaspp), snappelL(tjanusspp), Florida pompand fachinotus carolinus Spanish

and king mackerelScomberomorous maculatasdS. cavallg, sheepshead\(chosargus
probatocephalusand several species of sharksjast a few game fish found here. One of every
three tourists comes to Florida to fish. As a result, the Charlotte Harbor region derives substantial
economic benefits from the maintenance of a healthy estuarine and coastal sport fishery. It is
difficulttoe st abl i sh a precise monetary value becaus
tourism facilities and service, but the Florida Department of Environmental Protection data
indicate that 21 percent of the Florida population engages in recreationad fiashd total

angling in the region exceeds $1.1 billion annually.
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More than 275 species of shellfish are found throughout the waters of the Charlotte Harbor
estuaries. In the ancient past, the Calusa Indians of southwest Florida gathered enormous
amountf shellfish and constructed immense mounds from the shell. These shell mounds still
dot the coastal landscape of the CHNEP study area and some are protected as state
archaeological sites.

In the more recent past, oyste@gssostrea virginica clams Mercenaria campechiengiand
scallops Argopecten irradianswere harvested commercially and recreationally throughout
Lemon Bay, Gasparilla Sound, Charlotte Harbor and Pine Island Sound. The height of the
shellfish industry in the Charlotte Harbor areaurred during the 1940s. Since then the
commercial harvest of shellfish has been declining with the disappearance of the scallop fishery
in Pine Island Sound in the early 1960s. Shellfish are a reliable measure of the environmental
health of an estuary.@8ause shellfish feed by filtering estuary water, they assimilate and
concentrate materials carried in the water. In clean water free from bacteria, red tide and other
pollutants, the shellfish can be safely eaten year round. In areas of the estuatied affe
seasonally by red tide or nearby urban areas, shellfish may not be safe to consume. Therefore,
shellfish must be monitored regularly to protect public health. Currently, abotitiothef Pine

Island Sound is approved for shellfish harvesting yaamdoMany areas in Lemon Bay,

Gasparilla Sound and the Myakka River are conditionally approved for seasonal harvest when
bacteria and red tide levels are at safe levels. Pine Island Sound and Estero Bay are closed to
shellfish harvesting throughout the yele to measured or probable bacterial contamination.

The importance of healthy waters for safe shellfisheries has taken on a new significance in
Charlotte Harbor. A 1995 state constitutional amendment precluded the use of typical nets used
in commerciafishing. Many of the commercial fishermen in the Charlotte Harbor area took
advantage of aquaculture training programs. Areas of the submerged estuary bottomlands are
leased to individuals by the state for shellfish aquaculture. Areas where such lgadesema

issued include Gasparilla Sound and Pine Island Sound. Marine shellfish aquaculture in
Charlotte Harbor is primarily hardshell clamMdgrcenaria campechiengisClams require proper
salinity, oxygen and nutrients to grow at a reasonable rate lleasigwod water quality to be

safe to eat.

Fish and shellfish landings in 2007 totaled 7,579,918 pounds in the three coastal counties of the
region, with Lee County landing the most, 6,154,460 pounds (Table UGBEBR 2008)

Agriculture

Agriculture s an economic anchor of Florida, second only to tourism in southwest Florida and

the Charlotte Harbor region, but first in the Peace Riverbedinor i dads f ar mer s an
producers contributed $4.5 bil |Iconomyin®005,artdout 1
empl oyed 62,000 workers, or 1 percent of the
(BEA) 2007; Bureau of Labor Statistics (BLS) 2007). Florida ranked fifth in the nation in sales

of all crops and second in sales of fresh v&gles in 2004 (Florida Department of Agriculture

and Consumer Services (FDACS 2006Db).
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Across the region, in 2006, there were 5,838 farm proprietors employing 4,083 workers for an

average of 1.81% of e achUFREBR2008y dddlanefam kf or ce (

income in 2005 was $74,081,000, but in 2006, the total fell to $40,818,000 (Tabl¢FBEBR

2008). As of 2002, the most recent year figures are available, total land in farms in the region

amounted to 1,800,325 acres (Table UJJEBEBR 2008)and farm products had a total market
value of $648,595,000 (Table 9.B&BEBR 2008).

Agricultural Sectors Sales Employees

Greenhouse and nursery production 1,738 23,487
Fruit and tree nuts 1,614 10,002
Oranges 1,041 4,322
Other citrus 284 1,718
Other 288 3,962
Animal production 1,584 5,930
Beef cattle 473 1,161
Dairy cattle and milk production 461 2,000
Other animal production 224 2,034
Vegetables and melons 1,544 19,504
Tomatoes 534 N/A
Other 1,010 N/A
Sugarcane 587 2,141
Otherfield crops 165 1,394
Total Agricultural Sector 7,231 62,457

Tablel: Agricultural sales and employees, 20hown in millions of 2006 dollars

Sources: Cash receipt figures from the Florida Agriculture Statistical Directory 2006 (Florida Department of
Agriculture and Consumer Services 2006b); employment figures from Bureau of Labor Services, Quarterly C
Employment and Wages (Bureau of Labor Statistics)2007

Florida is well known for its $1.3 billion citrus industry, located primarily in thetsern half of
the state. Florida oranges, grapefruits, tangerines, and other citrus fruits accounted for more than
half the total value of U.S. citrus production in 2004. Oranges alone brought in $1 billion in

2004, and in 2005 Florida employed 60 peradrall U.S. orange grove workers and 40 percent

of all workers in the production of other citrus frulEACS 2006b;BLS 2007).Freezes in the

1980s in northern Florida accelerated the establishment of citrus groves in southwest Florida,

notably in Lee ad Hendry Counties. More than a dozen citrus varieties are grown, although

most acreage goes into juice oranges. In 2006, a total of 193,000 acres of land in the CHNEP

study area was dedicated to citwsich is30 percent of all Florida citrus acreage.

Fl ori daods f r es Rcitrusdrytedreaalsd importast to the W.$. food supply. In

winter, farms |1 e

dor mant

i n

mo st states,

yearround. Sales of vegetables and melons totaled $1.5 biigd0d4, employing 19,500
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people(BLS 2007). Florida ranks first in the country in sales of a host of vegetafdekuits,
including fresh market tomatoes, bell peppers, cucumbers, squash, and wateffnkelans.i d a 6 s
$830 million in tomato sales accountfied almost half of all fresh tomatoes sold in theited

States in 20059HDACS2006¢).Fl ori da i s al so the nationbds | ea
$550 million in sales, morethéma | f of the U. S total for the cr
grown amost entirely in the warrdlimate and nitrogem i ch fimucko soil s surrc

Okeechobee tludingHendry Coung (Mulkey et al 2005;FDACS 2006b;BLS 2007).

F 1 o r grekmhéuse and nursery plants ranked second in the U.S. in 2005, with $1.9rbillion i
sales. Greenhouses and nurseries growing halasgs, hanging baskets, garden plants, fruit
trees, and cut flowers employed over 23,000 peo@2004 (U.S. Department of Agriculture
(USDA) 2005;FDACS 2006¢;BLS 2007).

Regionally,Manatee County prattes more cucumbers than any other county in the state. Lee
County is ranked second for mangos, fifth for bee products and ninth for cucumbers. Charlotte
Countyis ranked fifth for rabbits and sixth for watermelons. Hardee County is ranked fifth in
cattleand fifth in orange production. DeSoto County is ranked sixth in cattle, fourth in oranges
and fourth in sod production. All in all, approximately 35 percent of the land in the CHNEP
study area is dedicated to agriculture.

F1 or i dmiliorsheall of &ttle generated $473 million in cattle and calf sales and $461
million in dairy sales in 2004. Most of FIl ori
states to be raised as beef cattle, althougtate feed lots are expanding. Less thapei@ent

of the cattle in Florida are dairy cows, producing milk mostly festate consumptiortJSDA

2005;BLS 2007;FDACS 2007b).

Beef cattle follow citrus imgriculturaleconomic importanceithin the CHNEP/SWFRPC

region In 1996, Polk, Hardee, Detdoand Manatee counties ranked in the top ten beef producers

in Florida. Hardee County leads the region in dairy production with 8,000 cows, and Polk

County was the second largest egg producer in FlIon@e ranches occupy vast areas of the

CHNEP studyarea ranching is a relatively benign land use. Fencing interferes little with

movements of native wildlife. Natural landscapes are opened up without completely removing
wetl ands or forested areas. Much of utyhe Peace
results from ranchersd decisions to keep catt
prescribed burns to manage grasslands and native habitats. Runoff from ranch land tends to have
few contaminants other thdaovinecoliform bacteria and nitroge&arlier practices of required

pesticide use at cattle dipping vats are now prohibited and remediated. Unfortunately,

agricultural land clearing, leveling and drainage improvements transform habitats.
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Crop Type Total Irrigated Million
Acreage Acreage gallons/day

Citrus 834,802 99% 1,825
Sugarcane 436,452 93% 857
Greenhouse and nursery 142,580 96% 409
Vegetable Crops 239,674 88% 401
Field Crops 445,861 29% 148
Other Fruit Crops 28,955 66% 40
Livestock 32

Total Agricultural Sector 2,139,774 80% 3,923

Table2: Acres of irrigation by crop type, 2000 water use

Source: U.S. Geological Survey Scientific Investigations Report 2004 (Marella, 2004)

b23SY DNBSYyK2dzaS | yR ydzZNESNE O2YO0AYySa T 2ZroeN)g@ariode 6 S32 NA
grown, container grown, and sod, but excludes pasture hay and other crops and grasses that utilize reclaimed

water. Agricultural sector total does not include pasture hay.

Total freshwater use for agriculture has trended upward in 8tespeeral decades, reaching an
average of 2 billion gallons per day in 1970, 3 billion in 1980, 3.5 billion in 1990, and almost 4
billion in 2000 (Marella 2004). Furthermore, these averages mask large seasonal variations;
farmers need water most at théedt times of the year, when surface water supplies are likely to
be most limited. Irrigation required more than seven times as much water in April asim July
the year 200QMarella 2004).

Overall, he greatest water demand in Florida is for agrical{ft®DEP 2000). Ovgoumping of

the Floridan aquifer hasreadycaused large decreases of groundwater pressure and also
increases the potential for saltwater intrusion. Mineralized groundwater used for irrigation
purposes may escape agricultural areasubgff or seepage and add to stream flows, changing
the natural water chemistry of Myakka and Peace River tributaries. Fertilizers and pesticides,
which may find their way into surface and groundwater, are being addressed through recently
adopted agricult@l best management practices.

Growing demands for water for domestic and other purposes, combined with declining natural
supplies and the potential requirements of Everglades restoration, could make it difficult to
maintain even the current flow of iragon water in the futurdhis is among the greatest
challenges to sustainable development in Florida even inetbtecase scenariwhere impacts
develop relatively slowly.

Curiously, as Florida loses record levels of wetlands and native uplandsrtw@uparmland,

the state also leads the nation in ranches and farmland lost to development. Former ranches and
farms in coastal counties are especially vulnerable to wholesale transformation into residential
communities. Speculativeenomic pressurgsatticularly form national and muknational
entitiesendanger future ranchin§ome original Florida native families stabe federal tax code
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can compethem t sell ranches &ell farms in order to pay estate taxes. Othemshewill lease
ranchland tomproved agriculturéhat often degrade land, soils and water. DeSuitee

Greenbelt Exemptions, development potergsdessmentsve raised the tax base of some

ranches to critical levels as nearby rural lands are developed. &ittugegetables caemain in

the fieldunpicked as crop prices fluctuate unpredictably. Citrus canker and citrus greening have
also added unpredictable aspeutsd costso growers. Preserving the economic viability of
ranches and family farms while at the same time progitbn regional ecological integrity is

one of the greatest economic and land use challenges in southwest Florida. The rural quality of
theinterior portions of the CHNEP/SWFRR€giondepends on the maintenance of the ranching
heritage.

Forestry

Foresty and forest product industries contributed approxim&edy. 5 bi I I i on t o FIl o
and provided an estimat&@,000 jobs in 1997 (Hodges al 2005; U.S. Census BureaQ07).
Floridads forest r Yinthertios prodycingaude yariety of tiraberlared 2 2
related products, like paper, mulch, and plywood (Hodges and MR0@3; Hodget al 2005;
FDACS2007c). Al most half of the statedbdés | and ar
miles, mostly in northern Florida (NaturRlesources Defense Coun@RDC)and Florida

Climate Alliance 2001FDACS2 00 7 c ) . Four fifths of Floridaos
(NRDC and Florida Climate Allianc2001).

There is no National Forest land in the SWF region (Table 10.25 UFBBB®.2As of 2006,
therewerel,007,134 acres of forest in the region, with 943,758 of those acres in timber. Polk
County has the highest acreage in the region, with 304,236 acres of forest (Table 10.01 UFBEBR
2008).

Climate change will affect the digdbution of forest tree species (Box et al 1999, Crumpacker et
al 2001) Many specieswill experience increased productivity from higher levels of atmospheric
carbon dioxideup to an optimum leveFor some species, temperatures will increase beyond
theirtolerance for survival. Higher temperatures will increase water stress from more
evapotranspiration (water loss through leaves) and decreased soil mMORDE &nd Florida
Climate Alliance 2001)Sea levelise will alsothreaten coastal and lelying forests.

Each species has different tolerances for temperature and precipitation, and thus will respond
differently to climatic variationsAs trees die from unfavorable conditions in one place and

begin to spread into and flourish in new areas, a foresd & said to have migratetree

species that currently coexist may migrate together to areas more closely matching their optimal
climate Or, the species composition of forests may change as some trees are able to migrate
faster than others, or to tokte a greater range of climatic conditions. In the northern and
panhandle regions of the state, the current mixed conifer and hardwood forests are likely to shift
northward out of the state as temperatures rise. This could make way for tropical evergreen
broadleaf forests moving northward, or if drier conditions prevail, existing forests could be
reduced and pastuce another Florida ecosystem, the dry tropical savaocoald take overDry
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tropical savanna could actually increase in forest deasifypecome more of a seasonal tropical
forest USEPA1997).

FI or i d a é&lsortleaiopimes and lorygleafash pines will be adversely affected as increases
in temperatures surpass the upper |:i73m0ots of
81°F (Md\ulty et al 1996; Iverson and Prasad 2001). In contrast, oak trees, inchalimgned
zones obaks with hickories and oakwith pines, will be positively affectedhecausehey thrive

at higher temperatures (Iverson and Prasad 2001). Higher tempdteteire, will lead to a
replacement of loblolhshortleaf pines with oagine combined forests Florida (lverson and
Prasad 2001)n generalthe migration of forest ecosystems is not as simple as a uniform
northward shift. Many forests will be unaltio migrate because they are adjacent to developed

or agricultural lands. Instead of moving with their accustomed climate, these forests will decline
in health and productivity. Even where forests have the physical space to shift, there may be
increased asts forthe forestry industry as commercial forests move further away from current
processing plants.

With less annual precipitation and a higher possibility of drought, forests will grow weaker.

This added stress will make them more susceptible ts pagtdiseases. Due to their shorter
lifecycles and mobility, pests and diseases are likely to respond to the warmer temperatures by
spreading their ranges and to do so at a quicker rate than trees can migrate.

Other Economic Activities.

The landsale deelopment that began in the 1950s dramatically and permanently changed the
character and use sbuthwest Floridandcast the form of future developmemhousands of
acres of land were subdivided over the next three dec&#essures and croplands werained
and clearegtaking productive land out of us€oastal lowlands were dredged and filled to
create developable home sites by the tens of thous@ardals were dug and streets were paved
years in advance of when the land would actually be needééising Even though some of
this land was platted and satinost 40years ago, today a large percentage of it remains
sparsely populated. The-existing residential centers such as Venice, Englewood, Punta
Gorda, Fort MyersaNorth Fort MyersFort Myers Beach, Bonita Springs, Sanizptiva and
Napleshave expanded and growkew residential entities were created out of speculative
development includintlorth Port, Port Charlotte, Punta Goildkes Cape CoralEstero, the
Treelinecorridorfrom SR 82 to Corkscrewthe Immokalee Livingstone Road corridor, Golden
Gate and Golden Gate Estates, and Marco Island

Land and home values increased rapidly through the end of the last century and peaked in 2007.
Construction employed 66,289 people iD2(QTable 11.20JFBEBR 2008) Subsequentlydme

values across the region have decreased generally over the past two years. According to
Zillow.com (2009)the average median price for homes in the region is about $155,000, a
decrease of about 7.5% over firevious 12 months.
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Per capita income in 2006 ranged from $19,545 in Hardee County to $52,772 in Sarasota County
(Table 5.10UFBEBR 2008). Economic sectors generating the mosfanom total earnings for
regional residents in 2006 were construction laealthcare (Table 5.34FBEBR 2008).

Health care and social assistance employed over 75,000 residents in 2002 (TabllH-BEBR
2008). As of 2007, there were at least 25 hospitals and at least 273 nursing and residential care
facilities (Table 20.11 BBEBR 2008).

According to the Southwest Florida Regional Planning Co20D9),building permits across

the region have decreased in number and in value significantly over the past year, falling about
60%. As of January 2009, the average unemployna¢mim the region was 9.7%, with the high

in Lee County (11.5%) and the low in Hardee County (7.8%). All counties have experienced
increases in the unemployment rates over the previous 12 months.

The value omanufacturingshipments from the region totdl&7,105,336 in 2002, the most

recent year with available data (UFBEBR 20@le 12.06). DeSoto and Hardee Counties had
no manufacturingshipments in that year. Wholesale trade sales in the region amounted to more
than $10 billion in 2002, the most retgear figures were available (Table 16l106BEBR

2008), with retail sales totaling over $17 billion.

In 2007, there were a combined 142 banks and credit unions operating in the region (Tables
17.09 and 17.3UFBEBR 2008) and 1,142 insurance carriers (8d).43UFBEBR 2008).

2007 figures show regional participation in broadcasting, telecommunications, publishing,
motion picture and sound production, and comprgkted communications industries that
employs at least 17,000 people (UFBEBR 20@8les 14.8, 14.06, 14.36, and 14.37

As of January of 2009, there are 1,452 state, county and munieyvatkyd bridges in the

region, along with 14,697 centerline miles of all types of roadways. Drivers traveled 55,960,301
daily vehicle miles. As of 2007,¢he were 2,000,197 registered motor vehicle tags in the region
(UFBEBR 2008 Table 13.31). There are 17 commercial and general aviation airports in the
region that had well over a half million takéfs and landings in 2007(UFBEBR 2008 Table

13.9).

Tourism

Tourism plays a major economic role in southwest Florida. Many residents initially came to the

area for work, military service or on vacation and then decided to make the region their home
(CHNEP CCMP 2008). Surveys indicate that beaches remain tlattagtion for both domestic

and international visitors (CHNEP CCMP 2008). Each yaaitors make 85 million trips to

FIl oridads scenic beaches, rich marine ecosyst
average of five nights per trip. Of thesgs to Florida, 78 million are taken by domestic

travelers, or one trip per year for every fourth U.S. resident, and 7 million trips by international
visitors, one third of which are Canadian. A further 13 million Florida residents take recreational

trips within their home state, and many more travel on business within the state, or participate in
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recreational activities near their homes (VISITFLORIDA 2007a; b). In 2006, almost a tenth of

the state economy (9.6 per atepnotuct (GSP), cédnéeSronbi | | i o
tourism and recreation industries including restaurants and bars; arts, entertainment and

recreation facilities; lodging; air transportation; and travel agencies. An additional $4 billion was
collected in salestax onthesepuorases and $500 million in the A
counties on stays in hotels, motels, vacation rental condos, and campgrounds (VISITFLORIDA
2007a; b).

On a regional basis for the upper Charlotte Harbor watershed (DeSoto, Hardee and Polk

Counties)t ouri sm i s considered the Athird industry
mining. In the upper Peace River basin, tourists are attracted to Cypress Gardens, Bok Tower and

its botanical gardens, and major league baseball training sites. Tondstsnder visitors are

drawn to natural resource attractions in the inland parts of the CHNEP study area such as the

Winter Haven Chain of Lakes, the Peace River and the Highlands Hammock State Park.

Canoeing and freshwater fishing are common attractionentral Florida lakes, canals and

rivers.

In coastal southwest Florida (Collier, Charlotte, Lee and Sarasota Counties), tourism has been an
important element of the economy since the nineteenth century. In Lee County alone, tourism
employs 1 out of evg 5 people. Approximately 5 million visitors a year generate approximately

$3 billion in economic impact. In 2008, the tourist tax collection generated $23.1 million dollars.
Seasonal residents spend extended periods of time enjoying the temperateliwiaterand

warm Gulf waters. Longer visits are also common by international travelers from places such as
Canada and Germany. The coastal area also attracts vacationing tourists and business travelers
for shorter periods of time. The total coastal popofeincreases by more than 30 percent above

the permanent population because of seasonal, business and vacationing tourists. Coastal
residents and tourists alike enjoy renowned boating and fishing, shelling and bird watching and
baseball spring training.tAt r act i ons i nclude a number of stat
recent years, polluted water and red tide have threatened the tourism economy of the area.

Across the six counties comprising the SWFRPC, arts, entertainment, recreation, accommodation
and food services accounted for more than $2,550,000,000 in 2002 (Table 19.05 UFBEBR

2008). Over 128,000 recreational and commercial boats were registered in 2007 (Table 19.45
UFBEBR 2008). There are 17 state parks and over 23,000 hotel and moté€Tainlieés 19.52

and 19.60 UFBEBR 2008).

Lee County

In Lee County, tourism employs 1 out of every 5 people. Approximately 5 million visitors a year
generate approximately $3 billion in economic impact. In 2008, the tourist tax collection
generated $23.1 midin dollars.

During the 12month period from July 2007 through June 2008, Lee County hosted an estimated

4.9 million visitors. More than half of these visitors stayed with friends or relatives while visiting

(2.7 million), and 2.2 million stayed inpaida& o mmodati ons. Lee Countyos
markets for the 2007/2008 year include Canada (138,422 visitors), Germany (129,194), and the
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United Kingdom (122,602)isitors from the UK were more likely to visit during the summer
months;German visitors we more likely to visit in the fallandCanadan visitors,during the

winter months. Among US residents staying in paid accommodatenpercent of Lee

Countydés visitors were Floridians; ;Jun&2008h mor e
The buk of these came during the warmer months of spring and summer. In total, visitors spent

an estimated $2.9 billion in Lee County from July 200ne 2008. Visitor expenditures were

highest during the winter 2008 season (Jariuaych), which, coincides with he r egi on o0 s ¢
seasonOnethird of the annual visitor expenditures were brought into the County during this
threemonth period which represents only one quarter of the days in the year. The average Lee
County visitor spent $131.68 per day while vigitin

Collier County

The Naples, Marco Island, Everglades Convention and Visitors Bureau (CVB), reports for the

2008 year end statistics, show that stentn visitors staying in hotels, vacation rentals and
campgrounds create an annual economic impawatef$1.25 billion in Collier County, and the

more than 31,000 employees in tourism and hospitality made Collier County the destination of
choice for over 1.4 million visitors, an increase of 1.4% over 2007. New survey results indicate

that 40.8% of visitos included nature activities, 15% included cultural activities and 34% were
attracted by Collier Countyodés clean environme
with 55.2% saying they will return in 2009.

Mining

Miningisasurprisinglygini fi cant part of Floridads economy
impacts that contribute to the vulnerability of regional natural resouM#geral production
figures were only available on a statewide hdgisires for2005 are reported here.

In 2006, 35,215,000netric tons of sand and gravel were mined at a value of $219,410,000.
115,000,000 metric tons of crushed stone were mined at a value of $994,000,000 (Table 10.71
UFBEBR 2008).The phosphate industry is a significant factor in resource neamag within

t he CHNEP watershed. The fABone Valleyodo phosph
principally within the Peace River watershed. This deposit is a large resource, used for

agricultural fertilizer production. Mineable reserves withia Bone Valley deposit are projected

to last until at least 2050. The deposit provides approximately 75 percent of the phosphate

required by U.S. farmers and about 25 percent of the world supply.

Approximately 240,000 acres have been mined in Polk, idiltalgh, Hardee and Manatee

counties. Previous mining in Polk County accounts for more than 197,000 acres of the total
mined area. Additional mines are under consideration for Hardee, DeSoto and Manatee counties
at this writing. In total, approximately 6 ent of the land in the CHNEP study area is

dedicated to phosphate and rock mining. The phosphate industry is an important segment of the
economy within the central and northern portions of the CHNEP watershed. The Florida
phosphate industry employs mahan 5,000 people with a total annual payroll of more than

$400 million. In addition, the industry contributed nearly $86 million in severance, property,
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sales and other taxes in 2003. The first $10 million collected in severance tax each year is
directedto the Florida Forever Trust Fund. The state of Florida uses this money to purchase
environmentally sensitive lands throughout the state. Since 1979, the state land acquisition
program has received more than $530 million from the phosphate industry sev@sarSince

1975, all mined lands have been required to be reclaimed to the landforms that existed prior to
mining and, today, all lands arequired to beeclaimed with native plant species. Current

industry practices promote coordinated reclamatitbowvang for the integration of habitat

networks and habitat buffers into protected environmentally sensitive areas. Mining and
reclamation processes have significantly changed the landform of large areas within the CHNEP
watershed. However, with the advefiregulation in the 1970s, subsequent regulatory
enhancements and improved mine planning and operating techniques, environmental impacts
have been reduced. The visual impact of mining, especially prior to reclamation, is nevertheless
significant. Real ath perceived environmental impacts due to mining and chemical processing
are a source of significant public concern. The nature of that concern contributes toward
differing perspectives of the industry held by citizens of the CHNEP study area.

Water Supply and Use

The recent recortireaking drough(SFWMD 2009)to the contrary, Florida is generally a wet

stateand southwest Florida some of the wettest of theBretdley 1972) The areaverage$4

inches of rainfall per year, a level matched only byadéer states in the Southeast, and by

Hawaii. Huge aquifers can be found under all regions of the state, and many areas have abundant
surface water as well. Indedgtle majorityof south Florida was a vast wetland less than 100

years agoCurrentagricutural and residential developmestdependent on the massive drainage

efforts of the twentieth century. Florithassucceeded all too well arainingi t s f or mer fAex
of water addingto recent shortages, as well as a long and expensive procesgarfntal

restoratiorof the Everglades and other wetland ecosystems

However, he abundance of rainfall is deceptive. Precipitation is not evenly distributed

throughout the year, but is heavily concentrated in the rainy sehsmnthrougi©ctober In

that hot, wet period, most of the rainfall, as much as 39 of the 54 inches, evaporates before it can
be used. Demand for water, on the other hand, is highest during the dry months of the winter and
spring, driven by the seasonal peak in tourism and biyrigated winterand springagriculture.

The study area includes two major water supply/use designated distridtswbeWest Coast
Planning Area (LWCPA) of the South Florida Water Management Di§8E¥VMD) and the
Southern Water Use Caution Area (B@A) of the Southwest Florida Water Management
District (SWFWMD).

SFWMD LWCPA

The southern part of southwest Florida is encompassed in the approximately 5,100msiguare
Lower West Coast Planning Area (LWCPA) of the South Florida Water ManagemeinttDistr
This includes the watersheds of the Caloosahatchee River Basin, Estero Bay and the Big Cypress

Vulnerability Assessment 26 September 15, 2009



Swamp. The LWCPA includes all of Lee County, most of Collier and Hendry counties, and
portions of Glades, Charlotte and mainland Monroe counties. The gopuathe areas

expected to increase from 908,50@005 to about 1.6 million by 2025 (U.S. Bureau of the
Census 2001). Most difiis growth is projected to occur in Collier and Lee counties where
population increases of 67 percent and 91 percengctggly, are projected. Urban water
demand (municipal, domestic ssliipply, recreational and commercialliis area will increase
by 113million gallons per dayMIGD) in association with the population increagedwater
demand associated with propdseew power generation facilities will increase by 67 M@GIer

the next 20 years. By 2025, agricultural acreage under cultivation is projected to increase by
13,400 acres, in part reflecting a shift in agricultural operations from Lee and Collier coninties
Glades and Hendry counties, and requiring an additional 17 MGD in supply.

Traditional water sources for urban and agricultural use in the LWCPA have included supplies
from surface water, primarily the Caloosahatchee Rivet3Canal), and three majaquifer

systems: the Surficial Aquifer System, the Intermediate Aquifer System and the Floridan Aquifer
System. The Surficial and Intermediate aquifer systems typically contain fresh water, while the
Floridan Aquifer in the planning are&ontains brackis water. Multiple factors, including water
guality deterioration, interference with other existing users and protection of wetlands, continue
to limit development of additional fresh groundwater supphkes.example, #orts to protect

Lake Okeechobee fro high water levels and concerns for the integrity of the Herbert Hoover
Dike result in freshwater releases during the wet season, when they are not necessary. But new
supplies from the Caloosahatchee Ridering the dry season are withhefdternativesto
development of additional traditional freshwater sources to meet increased water needs include
developmenand treatmendf brackish groundwater in the Lower Hawthorn Aquifer; expansion

of the reclaimed distribution and supply system; the captureasbeally available surface

water; and, improved storage opportunities for surface and reclaimed water.

Theprojectedhigh rate of population growth in the LWCPA through the year 2025 will require

the regionbs increased c o aftemativengatetsupplpy wat er co
development. Comparison of population projections withwtater supply and conservation

projects listedby SFWMDindicates that existing and proposed new supplid$e adequate to

meet the projected future needs. The SFWihdBcommitted tamaintaining efforts to assess

water resources, coordinate critical resource protection strategies and projects, and restore vital
environmental systems throughout the LIRA&Cand south Florida.

Water demand projections through 2025 were nigdeFWMD in five-year increments for each
of six water supply categories. Key results in terms of user/customer demanfig(sea)
specific to the Lower West Coast Planning Area for the period of 200@2t® include:

¢ Region wide, public water supptiemands are expected to increas®@bWIGD, or 76
percentby 2025, at which time this water supply category will represent approximately
27 percent of the regionds total water dem

e Agricultural water use, which is projected to increase by aboM@D, or 4 percent,
will remain the largest consumer of water in the LIWAC
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e Thermoelectric power generation ssifpply is a rapidly growing water use category.
Future demand projections reflébatnearly 67MGD will be required to serve new
power generatin facilities planned by Florida Power & Light (FPL).

e The remaining water use categoéiesomestic selsupply, commercial and industrial,
recreational and landscapevill also experience increased demands totaling 16 MGD by
2025.

Percent Water Use Demands LWC SFWMD

70.0%
60.0%
50.0%
40.0%
30.0%
20.0%

0.0% | [ | .

Agriculture PublicWater Domestic Recreation Commercial Power
Supply Self-Supply & Industrial  Generation
M Estimated 2005 MGD Projected 2025 MGD

Figure 3: User/Custmer DemandsWater Categories as a Percentage of Total Demand

Public | Domestic
User Water | Self Commerciall Power
Demands | Agriculture | Supply| Supply | Recreation| & Industrial | Generation| Total

Estimated
2005
MGD 404.8| 128.1 24 .4 395 26.6 0.5| 623.9

Projected
2025

MGD 421.8| 225.5 31.1 46.6 28.9 66.9| 820.8
% Change
MGD 4.2%| 76.0% 27.5% 18.0% 8.6%| 13280.0% 31.6%

Table 3:Average Year Demands and Percentage of Growth
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Withdrawal demands are comparable toukedemand estimates presented in previous Lower
Wed Coast water supply plans. The water withdrawal demands differ from the user/customer
demands for public water supply, recreational-safiply and agricultural uses. The differences
are caused by inefficiencies in delivery or treatment that preventeallater being withdrawn

from being available to meet the user/customer demands.

County | Population | Public | Domestic| Projected Public | Domestic
2005 Water Self Population |  Water Self
Supply |  Supply 2025 Supply Supply
2005 2005 2025 2025
Collier 317,601 272,130 45,471 608,002| 532,037 75,965
Lee 541,398| 457,634 83,764 906,199| 828,383 77,816
Hendry 37,097, 26,697 10,400 51,821 41,393 10,428
Glades 6,283 3,156 3,127 7,889 3,947 3,942
Charlotte 6,163 0 6,163 8,673 0 8,673
Totals 908,542| 759,617 148,925/ 1,582,584| 1,405,760, 176,824

Table4: Population in the LWCPA, 208025
Source: U.S. Bureau of the Census, 2001 and the University of Florida Bureau of Economic and Business Research
2006

SWFWMD SWUCA

An assessment of existing and potentially availableces of water supply in the Southwest
Florida Water Management District portion of the CHNEP watershed irctutface
water/storm water; reclaimed watdgesalinated seawajefesalinatedrackish groundwater;
fresh groundwater; and conservation

Historically, about 85 percent of the water supply in the SWFWMD Water Resource Planning
Region has been provided by fregloundwatefrom the Upper Floridan aquifer. For the 2006
Regional Water Supply PlaR{WSB, as was the case for the 2RWVSP, itwasassumed that

the amount of water supply needed to meet projected water demands over the planning period
would principally come from sources other than frgsbundwaterThis assumptiowasbased
largely on the impacts @roundwatewithdrawals on waterasources in the Southern Water Use
Caution Area (SWUCA) (SWFWMD, 1996; SWFWMD, 1993) and previous direction from the
SWFWMD Governing Board. Limited additional fresh groundwater suppliere made

available from the surficial and intermediate aquifers,fema the Upper Floridan aquifer,

subject to a rigorous, cabg-case permitting review.

Many water users throughout the region have implemented conservation measures to reduce their
water demands. Such conservation measures will continue to enableghswpply system to
support more users with the same quantity of water and hydrologic stress. However, tlis region
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continued growth will also require techniques and technologies such as improved water
treatment methodsquifer storage and recove&R), aquifer recharge systems, andstiieam
reservoirs to meet the projected demands.

Within the SWFWMD portion of the CHNEP watersheds, the major river/creek water supply
systems include thdyakka, and Peace Rivers; Myakkahatchee and Shell Creeks; anBe&fo
Slough. As is typical in westentral Florida, flows are highest during the fousnth summer

rainy season (June through September) and lowest at the end of the spring dry season in May.
Major public supply utilities utilize the Peace River, Myakkahae Creek and Shell Creek.

Shell Creek has an-stream dam that forms a reservoir for storage. The City of Punta Gorda
currently withdraws 4.0 MGD from the Shell Creek reservoir.

The entire southern portion of the SWFWMD, including the CHNEP, encssimgthe

Southern Groundwater Basiwas declared the Southern Water Use Caution (8@4JCA) in

October of 1992. The SWUCA encompasses approximately 5,100 square miles, including all or
part of eight counties. In response to growing demands from puilpipdys agriculture, mining,

power generation and recreational uses, groundwater withdrawals steadily increased for nearly a
century before peaking in the mi®70s. These withdrawals resulted in declines in aquifer levels
throughout the basin, which in semareas exceeded 50 feet. Although groundwater withdrawals
have since stabilized as a result of management efforts, depressed aquifer levels continue to
cause saltwater intrusion, and contribute to redfioas, includingzeroflow, in the upper
PeaceRienrand | owered | ake | evels of some of the m
Polk and Highlands counties.

The proposed 1994 SWUCA rule had three main objectives: (1) significantly halt saltwater
intrusion into the confined Upper Floridan aquifeara the coast(2) stabilize lake levels in

Polk and Highlands countega nd (3) | i mit regul atory i mpacts
existing legal users.

The District has establishédinimum Flows and LeveldFLs) in the SWUCA for the Upper

Floridan auifer in coastal Hillsborough, Manatee and Sarasota counties, the upper Peace River
and eight lakes in the Lake Wales Ridge in Polk and Highlands counties. Since nearly all of these
proposed minimum flows or levels are not currently being met, the Districprepared a

Recovery Strategy. The Recovery Strategy is designed to restore minimum flows to the upper
Peace River and minimum levels to lakes in Highlands and Polk counties as soon as practical.

Approximately 409MGD of additional water supply wilheed to be developed and/or existing
use retired to meet demand in the Planning Region through 2025. Public supply water use will
increase by 227.MIGD over the planning period. This accounts for nearly 56 percent of the
projected increase in the PlanniRggion and is the largest increase of all the water use
categoriesEnvironmental restoration is next at 182D or 32 percent of the projected

increase.

While the SWFWMD asserts that there will be significant reductions in water use as agricultural
andmining areas are urbanized, these avalide supplied principally by alternative sources,
not the retired groundwater quantitiesm converted agriculture and mining
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