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2 List of Common Acronyms

EBABM; Estero Bay Agency on Bay Management
BMAP¢ Basin Management Action Plan

BMP¢ Best Management Practices

cfs¢ cubic feet per second

CHNER, Charlotte Harbor National Estuary Program
CERFR Comprehensive Everglades Restoration Project
CREW, Corkscrew Regional Ecosystem Watershed
CWA¢ Clean Water Act

EPAc Environmental Protetion Agency

ERQ; EstuarieRReport Card

FDER, Florida Department of Environmental Protection

FLUCCGFlorida Land Use and Cover Classification System

FNAI Florida Natural Areas Inventory

FWCc Florida Fish and Wildlife Conservation Commission

FWS USFish and Wildlife Service

GGE Golden Gate Estates

HABs Harmful Algal Blooms

ICW¢ Intracoastal Waterway

IWR¢ Impaired Waters Rule

MFLs; Minimum Flows and Levels

NERR, National Estuarine Research Reserve
OFW(¢ Outstanding Florida Water

SAV Submergd Aquatic Vegetation

SFWMLY, South Florida Water Management District
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STORE(J derived from STOrage and RETreigakater quality database administered by the
Environmental Protection Agency

SWFCWEP Southwest Florida Comprehensive Watershed Plan (formefiyred to as Southwest
Florida Feasibility Stugly

SWIM¢ Surface Water Improvement and Management
SWFWML, Southwest Florida Water Management District
TMDL¢ Total Maximum Daily Load

USACE US Army Corps of Engineers

WBID¢ Waterbody Identification Nutmer
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4 REPORT CARD

4.1 Background

Southwest Florida is home to some of the most unique habitats and natural resources in America,
making it a top destination for ecotourism, scientific research, and recreational enjoyrmbeatGulf

coast is also host to some of the most productive estuaries, and more than 70 percent of Florida's
recreationally and commercially important fishes, crustaceans, and she#fig on this area where
freshwater meets salt watet A mosaic of mangres, freshwater marshes, saltwater marshes, rivers,
and streams intertwine with canals, coastal development, agriculture and other himflaenced
environments to create an interrelated and challenging system to manage and preserve. Each estuary in
southwest Florida lies downstream of a larger watershed that encompasses freshwater lakes, streams,
rivers, canals, wetlands, and slouglfr this reason, it is vital to examine the entire wakerd to

identity the factorsimpacting the estuary.

Thebeautyd R LINP RdzZOGAGAGE 2F Cf 2NARI@@EsAY2 HKEI A 0% aBDN&EA
economic growth. The recreational saltwater fishing industry contributes over 109,000 jobs and over

$7.6 billion to the state economy, whitke commercial fisingindustry is the second largest in the

nation, generating $12 million instate sales.Ly I RRAGA 2y X Cf 2NARI Qa4 0SI OKS:
recreational value, and tourism is the #1 job provider in the stat#ith these values, it is no wonder

that more andmore emphasis is being placed on conserving, protecting, and restoring oariestfor

future generations.

The importance of estuarine and watershed health is ever more pressing as Florida continues to

experience the booming population growth and asateil development seen over the past several

decades. ThirttF A @S 2F Cf 2NARI Qa O2dzydASa o02NRSNI GKS ! (¢t Iy
FLILINREAYLFGSt& T1p: 2F Cf 2NARI Q& Thelgopidafioh dioh@tye f A ISR |
coast increased bgpproximately 977,000 residents between 2010 and 2016, with Lee County as one of

the top five counties with the largest influx of resideritS he trend is likely to continue, as current

modelsprojecta 37% increase in®h A G 6 SQ& LRAJzZ I GA2Yy 06& HAnpd

In order to accommodate new residents, more infrastructisgieeing built along the coast, including
developments and roads, often at the expense of the environment. Destruction of filtering wetlands,
increases in impervigs surfaces and stormwater runoff, addition of upstream pollution sources, failing
septic systems, continued disturbance of hydrology, and many other factors can influence the health of
estuaries and place the natural resourcésEFNA RA I y Q& kRSLISYR 2y |4 NAa

In Florida2016 wasa crisis year fowater. January 2016 was the wettest January on record for a

number of areas in the staf&triggering aripple effectwith impactsfelt acrosssouthwest Florida. The

unseasonal rainfall resulted in damagingctiarges of freshwater to the Caloosahatchee and St. Lucie

estuaries, and algae blooms that lasted for montRsur Florida counties, including Lee Couwrtiythe

west coastvere under a state of emergency for 242 dagsa result of the algae blooms andaharges.

¢KS RA&FAGSNI F20dzaSR LWzt AO FGGSyldAaAz2y 2y GKS FNI 3
economies that depend on pristine beaches, fisheries, and clean water. The Estuaries Report Card is a
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policytool to continue highlightingt6 a S (&8 1LJS&a 2F ONRGAOIf AaadzSa F2NJ
explore whatthe publicand policymakers can do to help address southwtes Cf 2 NA Rl Qa & G SNJ ¢

The Conservancy of Southwest Florida is committed to protecting and conserving thal natur
environment of the region, and one of otoregoals igo prevent further degradation of our estuaries,
nearshore marine waters, bays, rigemd freshwater resourceslo achieve this goal, a thrggonged
approach $ used through strategic policy aadvocacy, scientific research, and actaented public
education. To create a sustained public resolve to protect and restore our estuaries, it is imperative that
the publichave access to information on the health of local estuaries to better unaiedsthe function

and condition of estuarine watersheds and the associated challgog@sanagement and restoration.

For this purpose, the Conservancy created the Estuaries Report Card as a method to summarize the best
available information aboutthe he&t 2 ¥ (1 KS NB TheRgportiCarfl doinpikks MFordatidn

from many sources, using consistent indicators of estuarine health, and converts this information into
grades that representsouttfva i Cf 2 NARIF Q& Salddza NAYyS KSIHf iK®

The2017 Report Card utdes the original four indicatofsom the 2005 Reporg extent of wetlands,
conservation landsvater quality assessment data and hydrology informatiand alsancludes the

2011 addition of mangrove coverage afeé 2017 additiorof impervious surfaceaver. The 2017

Report Cards most applicable as a representation of wildlife habitat and water qusthityys Some
conclusions can be drawn through comparisons to the prior Reports; however, variables such as changes
in watershed boundaries and the dlability of data prevent specific trend analysasdirect

comparison

t NP A RAY 3 &2 guiblicand dedisio@nbkerslPefodicsaapshots on the environmental
health of the region will hopefully lead to further grassroots and governmentadiiviéis to protect
d2dziKgSaid Ct2NARI Q& Saidza NAS& futyr®RgemeitadfosNI SEOS LI A 2y
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4.2 Indicators of Estuarine Health

The general indicators of estuarine health fit into three categories: (1) wildlife habitat, (2) guzéty,

and (3) species abundance and diver§itglicator species) Many of the indicators are directly or

indirectly connected with water quality, which in turn influences habitat and/or species abundance and
diversity. Alternately, some species (sashoysters) can affect both water quality and habitat.

Ultimately, the selection of indicators for an assessment of current estuarine health depends on access

to data representative of baseline or optimum conditions and the existence of current comzighen

RFEGlI 2y SEAaGAYy3 O2yRAGAZ2Y A G(KNRdAZAK2dzi GKS NBIAZY
and after human (anthropogenic) influence.

The wildlife habitat grade for thiReport Card usesthree categories: (1) extent of wetlands remaining
(2) extent of mangroves remaining, and (3) extent of conservasiodd. The water quality grade was
determined by combining the scores for water pollutibydrologicalteration, and extent of impervious
surface

Table4.2-a Final Irdicators Wsed in 2017 Report Card

Wildlife Habitat Water Quality
Extent of Wetlands Remaining Water Pollution
Extent of Mangroves Remaining Hydrology
Extent of Conservation Lands Extent of Impervious Surface

The Conservancy also reviewed indicatorsdulsy the Charlotte Harbor National Estuary Program
(CHNEP), the Estero Bay Agency for Bay Management (EBABM), and other estuary program reports to
compile a list of potential estuarine health indicatofgppendix E

However, information does not exifir all of the potential indicatorsFor example, although current
estimates for seagrass coverage are available, there is no baseline (historic) data for estuaries outside
the CHNEP regioTherefore, indicators used for the 2017 Report Card were ssddodth for

dependability as indicators of estuarine health and based on availability ofadatas the entire study

area.

The following is a summary of each indicator asdatevance irrepresenting estuarine health.
Wildlife Habitat

A healthy ecosstem provides habitat for numerous animal and plant species. Coastal wetlands,
mangrove forests, oyster reefs, and seagrass meadows provide homes for many important species and
may continue to provide habitat even after the organisms, such as oystet;réstedthe habitat are

no longer alive Wildlife habitat loss is a major contributing factor to population decline among coastal
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species. As habitats disappear, organisms depending on the habitat are aldo logt.9t Qa al yI 3SYS
Plan identified fist YR ¢Af Rt ATS KIFIoAGlIG f2aa & 27yS 2F F2dzNJ

The habitat indicators discussed below are critical for many species of crabs, fishes, and sea birds, as
well asfor smaller organisms that provide food for these larger creasu

Extent of Wetlands Remaining

2SGflyRa FNB aF NSFa gKSNB 6 GSN) O20SNA (KS az2Aifz
@SENJI 2N F2NJ O NBAYy3d LISNAR2RAE 2F GAYS RUMAngsa (GKS &S
have hydic soils and a unique vegetation community adaptedh@particular nutrient cycling and

hydrologic characteristiosf wetlands® Wetland plant species can consist of a combination of grasses

and rushes, brackish or sater species of red, black, and white mangroves, or typical freshwater

marsh plants such as pickerel weed, cattail, and marsh grésses.

Wetlands are important for improving coastal water quality by filtering stormwater runoff and removing
contaminants ad sediments'® Wetlands also play a critical role in regulating the flow of water into a
watershed. Excavation of drainage canaisd the addition of impervious surfaceBort-circuits surface
water flow upstream and moves it rapidly down the coastal wakasin, while passage of water through
natural wetlands extends the purification procedthis ensures the delivery of fregfater to the estuary

at natural rates and volume®uring times of high precipitation, wetlands may also act as storage for
floodwater, reducing theate of runoff and replenishing groundwaté?.One acre of wetland can store
over a million gallons of floodwatét.

In addition, wetlands provide habitat for a variety of stal birds, mammals, anisheriesspecies.

Wetland loss and degradation reduce the amount of habitat available to support healthy populations of
wildlife and maine organisms and decrease thatural abilityof the landto deal with seasonal

flooding!? The extent of wetlands renmaing is an indicator of estuarine health and is typically
determined by evaluating the extent of current wetlands relative to their historic coverage.

Extent of Mangroves Remaining

Mangrove forests are important to coastal environments for severaloesad-irst, mangrove leaf litter,
trunks, branches, and seeds add organic material to coastal waters, providing the basis of an elaborate
food chain. Second, mangroves provide habitat, breeding grounds, and nursery areas to over 1,300
marine and terrestial animals, such as birds, mammals, crustaceans, and #&feBhird, mangroves
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act as an effective buffer against storms, disperse wave energy, inhibit erosion, and absorb
floodwaters?®

Mangroves have also been proposed as a means to monitor chaegastal environments by acting as
indicators of climate change, storm effects, sea level change, pollution, and changes in sedimentation.
Mangroves are sensitive to oil and air pollution, as well as to alterations in the frequency of marine or
freshwaterinundation® Therefore, the extent of mangroves remaining is another indicator of estuarine
health, evaluated by comparing the current coverage of mangroves in each estuary to the historic extent
of mangrove coverage. Growth rates and seedling health atgo be important aspects to consider;
however, these indicators were not included in the analysis due to inadequate data across the region.

A

.,
Extent of Conservation Lands s

With the rapid development of coastal watersheds in southwest Florida, pavemerbaans are

rapidly replacing wetlands and other natural aredfie most effective way to preserve the ecological
value and function of wetlands and natural areas is by permanent conservation, either through public
ownership or conservation easement8nservation lands are critical to the protection of estuaries and
coastal watershedsConversely, development can reduce the capability of the land to store and
regulate the release of rainwater from the watershed and to cleanse it of particulates, mistrend
contaminants.Covering the land with impervious surfaces and installing drainage systems create an
imbalance in the timing and delivery of surface wat€hese activities also prevent the recharge of
groundwater and adversely impact water clgrénd quality:’

Ct2NARIFI C2NBOSNI Aa (GKS aidlidSQa OdaNNByd 02y aSNDI GA
projects are located within Report Card watersheds. Local conservation land acquisition programs exist

in Sarasota, Charlotte, Lee a@dllier Counties. Private land trusts and fayofits also participate in

fee simple acquisitions or in purchasing conservation easements.

Unfortunately, starting in 2009, funding for Florida Forever was significantly reduced from $300 million
annuallyto less than $20 million annuallyn response, a coalition of environmental groups,

ALISI NKSIFRSR 0& (GKS Cft2NRARIQa 2FGSNJIFYR [FYR [S3IO
to place a constitutional amendment (Amendment 1) on the 2014 btdldedicate 33% of existing real

estate documentary stamp taxes to land and water protection. Amendment 1 passed by an

overwhelming 75%° In 2017, $0 was allocated by the legislature for Florida Foreforts are

underway to ensure that the legislatiallocates the collected funds as ditedt by the amendment

language.A bill was passed by the Florida legislature in 20B6will dedicate 25% or $200 million

(whichever idesg of Amendment 1 dollars to Everglades restoration projesit priority given to

projects which reduce harmful discharges to the St. Lucie and Caloosahatchee estuaries.
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Local conservation land acquisition programs have also experienced reduced acquisition activity over

the past several years, either through sunset of bahflending or through increased political pressure.
Conservation Charlotte has run out of funding for acquisitions and has transitioned to management

mode. Conservation Collier also transitioned to a management focused pragtareen 2011 and

2013, alhough the program still consided bargain sales and donationn January 2017, the Board of

[ 2dzy i@ /2YYAaaArz2ySNRa @20SR (2 NBAYAldewprGertyi KS | Ol
nominationsare now beingevaluated Sarasota and Lee Coyrpprograms remain well funded. Lee

| 2dzy e Qa / 2yaSNBIGA2Y HnkHn LINPINIYQa O2yldAydz GA?2
passed with an overwhelming 84% of the vételhe Conservancy of @bwest Florida, along with

other groups andndividuals spearheaded the Yes On Conservation 20/20 campaign to support the
continuation of the program. The resounding vote of confidence by Lee County ciiz@osstrates

that southwest Floridians place a high valuetib@ conservation of environmentalgensiive lands and

the protection of water resourceand wildlife habitat

Moving forward, highlighting the economic benefits derived from natural landscapes to the public and
decisionmakers, and emphasizing why it is vital to support and revitalize pablicacquisition

programs for continued environmental and economic sustainability, remains critical. A number of
studies have showcased the many ecosystem services and economic benefits provided by natural
landscapes.

Extent of conservation lands is aaful indicator of estuarinevatershedhealth that can be evaluated by
comparing the extent of protected or conserved areas to the total land area.

Water Quality
Water Pollution

The health of estuarine systems largely depends upater quality Coastalvater quality is affected by
both natural and anthropogenic factors, such as rainfall, tidal action, coastal development and
alterationsin water flow patterns.Changesn these factors may lead to detrimental impacts including
extremefluctuationsin sdinity, increases in harmful bacteria or other pollution, and hypdmnat

enough oxygen in the water)These situations severely compromise estuarine health, which in turn
endangers coastal species such as seagrasses, manatees, and even humansahdheelyater?® The
following are important water quality criteria grouped into six major parameter categories and used as
indicators of estuarine health in southwdslorida. The list of specific water quality standards used by
FDEP to assess these pagaters can be found in Appendixl.
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1) Nutrients:

Total Nitrogen and Total Phosphorous

Nutrients that have been dissolved in the water, such as nitrogen compounds (nitrites, nitrates,
and ammonia) and phosphorus, provide nourishment to plaAtgontinwous biochemical
storagereleasecycling system supplies these nutrients to the ecosyst@fthout these

sources of nutrient replacement, the ecosystem would gradually become impoverished,;
however, high loads of these compounds (eutrophication) may thrif\@siuarine balance and
cause unnaturally large algal blooms or other adverse ecological etteséts.

Eutrophication is a natural process associated with some lakes and estuaries, but human
activities caralsotrigger or greatly accelerate eutrophicatidy increasing the rate at which
nutrients and organic substances enter aquatic ecosystems from the surrounding watersheds.
Agricultural runoff, urban runoff, leaking septic systems, sewage dischamgeroded stream
banks carallincrease the flow ofutrients and organic substances into aquatic systeWvtien

high nutrient concentrations stimulate algal blooms, the water may be affected in two ways.
First, algal blooms can decrease light penetratimgatively impactingubmerged Aquatic
Vegetation(SAV}kuch as seagrassand resulingin the loss of the food and shelter for many
estuarine speciesSecond, the amount of dissolved oxygen can be severely depleted during the
decomposition of the alga&. In some casg such as that of red tider blue-green algae blooms
with microcystins algal blooms may even cause direct toxicity to other organisms (as discussed
in further detailin Appendix 8.3.

Numeric nutrient standards were recently adopted by Florida as water quality standards.
However, the water quality assessment information used iaeport Card was evaluated
under the prior narrative nutrient standaithat included response parameters such as
ChlorophyHa (chta) and Tropic State Index (TSIp&termine attainment.

ChlorophyHa allows plants to convert sunlight into energy and is used to measure the amount
of algae biomass in a waterbody. Since algal blooms are associated with nutrient exeass, chl
used as an indicator for nutrient inprment?3

Trophic State Indeis a classification system of biological productivity on a rating scale of 1 to
100 and is derived from Total Nitrogen, Total Phosphorus, and otdasurements. It is usually
measured in lakes. Lakes with a TSI of less 3@dack in nutrients and biological productivity,
while TSI values greater than 70 usually indicate an overabundance of nutrients that can harm
wildlife.2*
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2)

3)

Unionized Ammoni&as also included in the nutrient parameter category since ammonia is a
nitrogenwaste released by aquatic animals, affecting the nutrient cycle.

Oxygen Depletion:

Biological Oxygen Demand (B@4 measure of the amount of dissolved oxygen used by
microorganisms to assimilate organic wast&©OD is the most commonly used paranreter
determining the oxygen demand on the receiving water of a municipal or industrial discharge.
The greater the BOD, the more rapidly oxygen is being depféted.

The rate of oxygen consumption in an estuary is affected by a numifactofs including
temperature, the presence of certain kinds of microorganisms, and thestyfp@rganic and
inorganic material in the waterA high BOD indicates a large presence of organic matter in the
water. Increases in organic matter may be caused by natural sowsaeh,as leaf litter, or by
anthropogenic sourcesMajor anthropogenic sources contributing to high levels of BOD in this
region are wastewater treatment facilities, septic tanks, agdcultural and urban runoff

Dissdved OxygerConcentrationfDO)is an important indicator of estuarine health because fish,
shellfish and other marine animals are negatively affected by anoxia (no oxygen) and hypoxia
(very low oxygen)DO is the measure of the amount of gaseous oxygssotlied in the water
column. Oxygen is dissolved into water from the atmosphere and is a product of
photosynthesis.

Reduction in DO may result from natural processes and/or human pollutioman sources of
nutrients can lead to low DO because the nenits stimulatealgd growth; when the algae dje
oxygen is required by thieacteriaresponsible for decomposing tliead algae. Current and
accurate data on concentrations of DO in water are essential for documenting changes to the
environment caused byatural phenomena and human activitieSime of day and lorterm
information on the condition of the system is important as well, due to fluctuations in DO levels
based on temperaturgsalinity, and available light®

Pathogens (e.g., Bacteria, Protozoans):
Pathogens act as infectious agents of disease, spreading illnessesstieaa, salmonella,
typhoid fever, and dysenteryHigh levels of pathogenic organisms in the water column are a

human healthconcern t A F2 NXY o6F OGSNRALF aFNB | 02ttt SO0GAz2yY

-

-
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microorganisms that live in large numbers in the intessiné man and warmand coldblooded
Iy A Y dheyoriginate from soils, plants, and human and animal was®@sal coliform
bacteria(includingEscherichia cglia subgroup of total coliforms, generally do not pose a
danger to people or animalsubthey may indicate the presence of other diseaseising
bacteriasuch as those caimgtyphoid, dysentery, hepatitis A, and cholera. Stormwater runoff
and leaching from septic systems and animal feedlots are common sources of fecal
contamination?’

Bacterial contamination in shellfish, primarily fecal coliform, can pose a problem for human
health if contaminated shellfish are consume8ources of contamination include sewage
treatment plants, orsite sewage systems,rfa animals, boater waste, pets, and wildffeThe
Florida Department of Health (FDOH)nitorscontamination levels in shellfish harvesting areas
and determines whether the areas should be open, closed, or restrictedrigsting.

Currently, the FDEP determination for impairment is based on a degradation of harvesting
status as opposed to the current harvesting statlibis means that some areas with prohibited
harvesting status are not listed as impaired due to tleinsistent status as prohibited; this also
means that some conditional status locations are impaired, having been downgraded from
permitted to conditional during the monitoring pericd®

Metals/Toxins
The levels of contaminants and toxins have insezhin estuaries as a result of industrial

activities and dischargespurred by industrialization in the 1940s and 1950kese

contaminants include pesticides, fungicides, herbicides, oils, greases, and heavy metals such as
copper, mercury, and zincloxins are introduced to estuaries through industrial discharges

runoff from lawns, streets, and agricultynerban developmentand boating.In addition, the

Saddz NEQa 26y ASRAYSYyd YlI& aSNBS |a | &2dzNDS
compourds deposited over the year¥.

Monitoring for the presence of toxins can provide information about possible effects on
estuarine community structureToxins in an estuary can directly affect even top predators
through the process of bioaccumulati@md biomagnification, whereby the concentrations of
toxins accumulate in the flesh and increase every level up the food éh&ecausehere are
limited water quality standards and sampling for toxins other than metessuthwest Florida
metals were the only parameters included in the analysis of this category.

Waters containing high concentrations of metals may become toxic, adversely affecting drinking
water and disrupting growth and reproduction of aquatic organisideavy metals like mercury
and lead may enter an estuary through rain or as dry particulate matter and then build up in
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sediment and, when absorbed by plants, @er the food chain.For some metals, longrm
exposure in even relatively small conceations may lead to serious health effeétsThe
metals focused on for this Report Card are cadmium, copper, iron, lead, and mercury.

Cadmiummay be airborne or carried by water and has many sourtrsneration of rulber

and some plastics, plating from old cars and airplanes, some fungicides, and galvanized pipes,
roofs, and cisterns are all potential sources of cadmium contamin&fidn.humans, cadmium

can lead to fldike symptoms and lung damagé&race levels afadmium ingested over a long
period of time can result in kidney damage, fragile bohasgy disease, and cancét.Cadmium

also stunts growth and causes a variety of internal damages to wildlife, and can be lethal if the
concentration is high enough.

Coppemay be released into waterways due to its common use as an algaecide/pesticide or
from tar on rooftops.In humans, copper is predominantly toxic in infants or adults with specific
metabolic disordersLess severe implications are unpleasant odut taste associated with
contaminated waters.Copper can also be toxic for aquatic life at high enough concentraftbns.
Uptake of this metal is ab related to cadmium presenc¥.

Iron, althoughan essential nutrient ashdetoxifying agent in small concentrations, can form
precipitates on fish gills and other body parts in high concentrations, imtiteir function or
smotheiingthem. Iron has also been found to degenerate cells and decrease light penetration
into the water* This metal occurs naturally in groundwater, but can also be present in
wastewater and stormwateidue to corrosiopandin fertilizer.®

Leadaccumulates in the body and affects the central nervous systerh,prignant women

and children most at risR® Symptoms may be filike, and continued exposure may cause
kidney, nerve, and brain damagkead poisoning can also occur in wildlife, raaglin damage

to the nervous, immune, and reproductive systermsgcan lead toparalysis and deatR’
Although small levels occur naturally, industry, pipes, fittings, and the service connections of
some household plumbing systems are common sou?tes.

Mercuryis an airborne pollutanteleased by incineration and fossil fuel combustion that is
converted to methyl mercury when it reaches the watétigh concentrations may cause
neurological problems and death in wildlife and humaksen after emissions have stopped,
sediments in pollted waters may continue to pose a thredh addition, accumulation in fish
tissue can be dangerous to those who eat f#&h.
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5) Physical Parameters
Physical parameters can provide valuable data in relation to water quadilyestuarine health
and ca include pHwaterbody acidity or alkalinijysalinity éalt conten}, and concentratiogaof
dissolved or suspended substanc@$ey caralsobe used to determine the source of
impairment; for example, constant high turbidity can indicate that excessiveunts of
stormwater are entering a receiving water boéfy.

pHis a measure adcidity or alkalinity of water on a log scale from 0 (extremely acidic) to 14
(extremely alkaline) A pH of 7 is neutral and most estuarine organisms prefer a pH iratiger

of 7.0-8.5, neutral to slightly alkalingpH is generally relatively stable in estuarine and marine
waters because of carbonate bufferinglowever, significant changes in pH may occur due to
disturbance of acid sfdte soils from mine drainage oremmical pollution. An altered pH that is
higher or lower than normally found in estuaries can cause tissue damage to aquatic organisms,
leading to death.Changes in pH can also affect the availability of metals and the solubility of
calcium carbonate, aimmportant compament of shellforming organismsChanges in pH of more
than 0.5 units from the seasonal maxima or minima could cause significant harm to organisms
inhabiting the estuary® above®

Dissolved Solidsclude a variety of substances that can dissolve in water including salts, metals,
and organic compoundsTotal dissolved solids is not a measure of water qupbtysebut an
indicator of the presence afther substancesand is only measured in Class | potable waters.
Elevated total dissolved solidanresult in incrustations, films, or precipitates on fixtures;
corrosion of fixtures; and reduced efficiency of water filters and equipnient.

SalinityChlorideisthe concentration ofsaltsin water. FDEP uses chloride as one of the
measures of salinity for watershed assessmeirtsestuariessalinity tells us how much
freshwater has been mixed with seawatédrhere is a gradient in salt content that starts with
highvalues in Gulf waters, decreases inward through the estuary, and drops at some distance
up the tidal tributaries.Many aquatic organisms function optimally within a narrow range of
salinity. Changes in salinity, above or below this range, may weakemisrga and cause them

to succumb to biotic pressures such as predation, competition, disease, or paraSitism.

Specific Conductanded G KS YSI &dzZNB 2F GKS gl GSNRa FoAtAGe
used as an indirect measure of salinityonductivity is based on the concentration of solids

dissolved, mostly salts: the greater the concentration of dissolved solids, the higher the

conductivity. Specific conductance is the measure used by FDEP to determine impairment,

which is the conductivity nonalized to a temperature of 25 “€.
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Turbidity/Total Suspended Soligsanother important physical pollutabiecause it reduces

water clarity, thereby limitinghe amount of sunlight that reaches submerged aquatic
vegetation (SAV), such as seagrassesspdytoplankton. Turbid water results from the delivery

or resuspension of sediments and other materizdsised by natural or anthropogenic activities.
Activities that disturb sediments, such as dredging or boat wakes, can increase murkiness and
the measured turbidity. Flooding or regulatory releases of water can also increase tuyhialty
reduce light penetration If light penetration is reduced significantly and for a sufficient period

of time, plant growth may decreasthusimpactingthe organisns dependent upon SAV for

food and covef?

As particles of silt, clay, and organic materials settle to the bottom;mohile organisms can
suffocate and sediment can blanket hard bottom, decreasing its habitat value.

Biology:. ~—

FDEP measures the bigloal health of waterbodies based on an aquatic commdnityed

evaluation consisting of one of the following procedures: Stream Condition (Sda)

BioRecon (used only for planning list assessments), Lake Vegetatior{ldjesr Shannon

Weaver Divesity Index.¢ KS &0 4GS 61 GSNIJ ljdzZt f AGe aidl y8RINR A&
although FDEP refers to this parameter in the listing process as hialugjy is based on a

passfail analysis of the aforementioned procedurdsor example, SCI asses benthic

macroinvertebrate health in streams, and LVI assesses aquatic plants (macrophytes) ff lakes.

The collection of biology data is generally sparse throughout the regitrgugh FDEP has

aiFNISR LINAR2NRGAT Ay 3 and gidsdlvEddidyded gsses8smen(s,/fot Q& T2 NJ Y
example. Moreover, the Florida Impaired Waters Rule (IWR) requires a causative pollutant in

order to list a waterbodwsimpaired for biology. If a causative pollutant is not identifiearth

the waterbody is placeth category 4d (Study List).

Waterbodies categorized asRQa | NB O2yaARSNBR AYLI ANBR YR A\
ddzo YAGGSR G2 9t! o | 26 SOSNE nRQa |NB y20G LINRAR2N
pollutant is identified per the procedures timed in 62303.430. As a result, there are no

current TMDLSs for biology in the region, and all waterbothes have failed biological

assessments and meet the IWR thresholds for impairment in the Report Card watersheds are

listed in category 4d, not ¢egory 5. Please sedppendix7.2for more details on the IWR, the

listing process, and category 4d.
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Hydrology

One of the most prominent stressors of an estuarine ecosystem is altered hydr@aggssive
freshwater withdrawals and ovetrainage or drenatic increases of freshwater flowing into an estuary
are examples of alterations that take place as a result of anthropogenic activitirese hydrological
changes can decrease water quality by increasing turbidity and nutrient loading, changingidieaces
time of water in the estuary, and altering the natural salinity regime.

Restoration of historic hydrology helps return the balance of estuarine systems and their nursery
grounds. Reestablishing slower and more natural flow rates reduces thefesuedpended particulates,
thereby increasing light penetration and photosynthesi$is indicator is evaluated through a

measurement of impervious surface cover (ISC) and a qualitative assessment of the hydrologic changes
in the estuary watersheds.

Extert of Impervious Surface

The percentage of impervious surface cover (ISC) aarosstuanQ &atershed is a new addition to the
Report Card to provide an additional estimate of hydrologic function. Impervious surfaces are any
anthropogenic structure inading surfaces paved with asphalt or concrete, parking lots, sidewalks,
roads, and rooftops that inhibits water from infiltratinige soil*®* ISCharms the physical, chemical, gnd
ultimately, the biological quality of streams and estuarié€®ecause thes artificial surfaces prevent

water from passing through, they result in higher volumes of stormwater runoff and more frequent and
severe peak flow event®. The higher discharges worsen water quality by transporting and
concentrating pollutants and sedent from urban areas into local and downstream water bsdie
Stormwater runoff also alters stream channel morphology and hydraulics and increases surface water
temperatures. Studies over time have shown that ISC as low as 5% is associated with declines
macroinvertebrate and fish diversity and density, and that increases in ISC further damage wildlife
populations?®
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4.3 Grading Methodology

This report assesses the health of eastuarinewatershedbased on two categories: Wildlife Habitat

and Water Quality.A Wildlife Habitat grade was assigned based oratferagedoercentage of

wetlands and mangroves remaining for each watershed. The Wildlife Habitat grade was weighted by

the percentage of conservation lands within the same watersh&@ter pollution assessmeniists

were used to calculate the water quality grade for each watershed, and those grades were then
gSAIKGSR 0FaSR 2y (KS ¢ (SNA K Refrantaedst ISCA G F 0 A S K@R

Wildlife Habitat

Three measures of Wilfit Habitat were used for this Report Card: (1) Extent of Wetlands Remaining,

(2) Extent of Mangroves Remainjtagnd (3) Extent of Conservation Land$e baseline for the extent of
gSGftlFyYyRa NBYFAYAY3 A& (KS a&LINE R SVifiié Hahilxt @6 gradedd 2 y RA (
based on the percentage of remaining wetlands averaged with percentage of mangroves remaining,

gualified with a plus (+) or minug derived from the percentage of conservation lands.

In order to calculate the Extent ¥fetlands Remaining, the current wetlamdreage was divided by the
pre-development wetland acreage and multiplied by 100 to obtain a percent@e.percentage of the
Extent of Wetlands Remaining was assigned a letter grade according to twirigliscale. fle same
method was used for Extent of Mangroves Remaining.

Grade Percentge
A 80-100%

B 60-79%

C 40-59%

D 20-39%

F 19% or less

The letter grade was assigned a qualifying value based opeiftentage of acres within theatershed
that are in permaent conservation.The Conservation Lands percentage was assigned a value on a
scale of 36% and above (+), no qualifier fo13846, and 23% or les$.(

Extent of Wetlands Remaining

The most current estimate of wetlands is calculated using the Floridallsendnd Cover Classification

System, commonly known as FLUQQO&06 f A A KSR 06& Cf 2 NA RI QaBecausa@itleN] al y I =
Report Cardhrea falls within the boundaries of the South Florida Water Management District (SFWMD)

and the Southwest Florida W& Management District (SWFWMD), both FLUCCS data layers were used
(seeTable 4.3a below for corresponding water management districts and watershd@tie most recent

FLUCCS shapefile available from the SFWMD at the time this analysis was completed WaSt#RH & I !

with data representingand usedata published ir2012. The most recent FLUCCS shapefile available

FNRBY (GKS {2 C2 amméEfrésenting lard 8sB data [pyblished®11. The 6000 series of
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FLUCCS codes denote different wetlayyes and were selected from the FLUCCS data layer to
represent existing wetlandsThe GreateCharlotte Harbor, Pine Island, arithloosahatchee watersheds
aressplit between water management district&or these watershedshe most recent (2012 SFWMD)
data were used where availablevhilethe older (2011SWFWMDdata were applied to the remaining

area.

Ly I NBI &

SFWMDrepresenting land use data published®08 was used.

Table4.3-a Water Managemat Districts that oversee each atershed

Watershed Corresponding Water Management District

Coastal Venice SWFWMD

Lemon Bay SWFWMD

Charlotte Harbor SFWMD / SWFWMD
Pine Island Sound SFWMD / SWFWMD
Cdoosahatchee River SFWMD / SWFWMD
Estero Bay SFWMD

Wiggins Pass/Cocohatchee SFWMD

Naples Bay SFWMD

Rookery Bay SFWMD

Ten Thousand Islands SFWMD

ThepreRS @St 2 LIYSy (i

SOt yRa |

NI

Ffaz

LIN2 gA RSR

0é

developmentvs G f | Y R& ¢ TRelfdlildwing chtég8riNsidf wetlands were extrapolated from the

SFWMD data layer: Cypress, Hydric Flatwood, Hydric Hammock, Mangrove, Marsh, Scrub Cypress,

Swamp Forest, Tidal Marsh, and Wet Praiilibe following categories of wetlds were extrapolated
from the SWFWMD: Cypress Swamp, Hardwood Swamp, Herbaceous Wetlands, Mangrove Swamps, and
Salt Marsh.All other categories were considered uplands and not included in the calculation for

predevelopment wetlandsSince both dataset®flect predevelopmen conditions, they were merged.

Acreages of each habitat were calculated using the calculate geometry tool in ArcGIBcde8yes
were summed using the statistics tool in the attribute tabl@etails of the wetlands acreage forama

watershedare found inAppendix6.1.

Extent of Mangroves Remaining

Current coverage of mangrovés all watershedsvas determined from a GIS shapefile provided by the

Ct2NARIF CA&K | yR

2 At REATFS

Themerged predevelopment wetlands shapefilgas alseemployedto determine historic mangrove

coverage.¢ KS Ol 4 S32NAK Sa
shapefile.

Gal yINROS&E

Iy R

Gal yaINR OGS

The extent of mangroves remaining was calculatethénsame manner as wetlands. Details of the
mangroves acreage for each watershed are found in Appehdix

6 KSINE Ny Sipdatad SNB [t O A t4yd SC[ WG/KIS{ G RI LISTA ¢
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Extent of Conservation Lands

Federal, state, and local public conservation lands, as well as private lands with conservation easements,

were identifed for each watershed based on information provided by the Florida Natural Areas
LY@Syi2NE O6Cb! LO dal yl3aSR [ I yARuatic Preskries wefelal®S NJ RI G SR
includedinil KS 9EGSY(d 2F /2yaSNUlIGAz2zYy [S¥FRADSEDNBREIEBI ol &
dated December 2011The Managed Lands and Aquatic Preserve shapefiles were clipped to each

g SNEKSRQa 02dzyRFNE IyR | ONBI3ISa ¢ SWiereOl f Odzf F 4 SR
Managed Lands and Aquatic Preserves overlapped)tbdap between the layenwassubtracted out

of the Aquatic Preserves acreage, in order to avoid deublenting the overlapping areag.he

individual conservation areas and the acreages used to attain the aggregated percentages are provided

in Appendixg.5.

Water Quality

The calculation of the water pollution score for each watershed has two parts: (1) the acres of spatial
impairment¢ how many total acres do not meet water quality stiands for one or more parameter
categories and (2), the severityfdhe impairment- when one waterbody ignpaired for multiple
parameter categories

The watershed assessment lists from the Florida Department of Environmental Protection are the basis
for the water quality grades. Please see Appendix D for more iafaymon the water quality data and
the watershed assessment process

Spatial Impairment Score

1. The total acreage for each of the 10 watersheds was determined by calculating the acres of each
Waterbody Identification Number (WBID) within the watershed bdany using the calculate
geometry tool in GIS.

2. The acreages for impaired WBIwaterbodies in Categories 4d, 4e anedvBas summed to
identify the total number of impaired acres within the watersheds, also using the calculate
geometry tool.

3. The remaiimg unimpaired WBIDs acreages within the watersheds were then used to calculate
the percentage of unimpaired acres.

4. Finally, the percentage of unimpaired acres within each watershed was assigned a spatial
impairment GPA scor@able 4.2b). Each rank ibased on the following percentage scale to
correlate the unimpaired acreage percentage with GPA sgaime higher the unimpaired
percentage, the better the grade:
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Table4.3-b GPA Scale for Spatial Impairment/Percentage Unimpaired

GPA Eore Percentage
Unimpaired
4.00 93-100%
3.67 8592%
3.33 77-84%
3.00 69-76%
2.67 61-68%
2.33 53-60%
2.00 4552%
1.67 37-44%
1.33 29-36%
1.00 21-28%
0.67 13-20%
0.33 0-13%

Sum of Acreage for Impaired WBIDs
Total Acreage of Watershed

Percentage of Watershed Unimpaired = (1 )x 100

Impairment Severity Score

1. To determine the severity of impairmentthin the impaired portions of the watershed, the
impairment parameters were divided into six categories commonly associated with water
pollutants: (1) Biology, (2) Metals, (3) Nutrients, (4) Oxydgpieting wastes, (5) Pathogens, (6)
Physical Parameters.

2.9 OK AYLI ANBR 2.L5Q& IONBIF3AS 41 & Ydzf GALX ASR o0&
impaired, i.e., if it was impaired for Pathogens and Nutrients, the acreage was multiplied by 2.

3. The multiplied acreages were summed for each watershed.

4. The sums wee divided by the total impaired acres (see #2 under spatial impairment) for the
watershed multiplied by 6 the number ofpossible categories of impairment.

o This method does count multiple categories of impairmenhase severe than a single
one. Howeverit does not account for the differences in toxicity levels of certain
pollutants.

0 Moreover, the method normalizes the denominator to represent that all WBIDs could
have 6 possible types of impairment, even though not every WBID was sampled for all 6
categories. One solution is to utilize a weighted mean in the denominator, which would
represent the actual number of categories measured. However, normalizing the
denominator is a more conservative approach because it avoids underscoring the
watersheds.Normalizing the denominator also maintains consistency with the 2005
and 2011 Report Card methodology.
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o In actuality, the severity of impairment score is a relative degree of unimpairment in the
watershed. The inverse of the severity is assigned a Glla gra&nsure the overall
water quality grade is consistent with a high scqiend equals a higher letter grade.

Severity Acreage = Acreage of WBID X Number of Pollutant Categories Impaired

. . Summed Severity Acreage of Impaired WBIDs
Severity of Impairment Score=1 — ( )

Total Acresin Watershed = 6

CombinedWater QualitySpatial and Severity Grade

1. The final water pollution score weights the spatial impairment more heavily than theisegt
impairment- a weight of 2/3 to 1/3 equation included below The weighting gives a greater
degree of significance to how many acres within a watershed are impaired as opposed to how
many types of impairmentsccurwithin the impaired area.

2. Thespatial and severity impairment scores using the 4.0 grade point scale were inserted into
the below equation to calculate the final GPA between 0.00 and 4.00.

((Spaﬁal Impairment x 2) + Severity oflmpairment)
3

3. This GPA was then assigned a letter grade, based on the 4.0 grade scale:

Grade | Combined GR
A 3.67-4.00
B 2.67-3.66
C 1.67-2.66
D 0.67-1.66
F 0.00-0.66

NarrativeHydrologic Restoration Qualifier

The 2005 and 201Report Cardslocumented alterations in hydrologgifthe ten watersheds. The 2017
Report Cardelied on interviewing loal experts and reviewing recent hydrologic restoration plans to
update the current hydrologic status and assess any positive or negative changes due to either
restoration activities onew development since 2011.
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Impervious Surface Cover Qualifier

Thepercentage of ISC in easlatershed was added to provide an additional estimatéyxrologic

impacts The data was obtained from theatibnal Land Cover Database2011 Percent Developed
Imperviousness shapefile. Average percentages were calculated aaxssvatershed and then

associated with estuarine hydrologic quality. Sabuet al.(2009) outlined a modified Impervious

Cover Model to determine stream health and quality, which several studies have suppbitae.

National Oceanic and Atmospheric Administration (NOAA) also uses this model in its Coastal Change
Analysis Prograr(Figure 4.32).*° GiventheY 2 RSt Q& dzal 35S ¢the doisérdncyl YR 2 (1 KS N
decided to apply the model ranges to helpdate and provide th basis for the hydrologic qualifier
Percentages that demonstrated a general support of physical quality were given a positive qualifier,
percentages that started to show signs of stress were given no qualifier, while percentages that showed
significantdeclines were given a minus qualifier.

Excellent 4
Good -

Fair

Stream Quality

Poor 4

0 5 10 20 25 60 70 100

Watershed Impervious Cover (%)

Figure4.3-almpervious Cover Percentages with Corresponding Water Quality, taken from NOAA

I 002 NRA y 3Thé rioddb dtknowkedgés that there is additional variability beyond impervious
cover,some of which can be attributed to other watershed metrics such as forest cover, road density,
riparian composition, and land use practicde wide range of possible stream quality scenarios
associated with low impervious cover indicates that these pthetrics should be explored when
evaluating multiple management practices aimed at improving water qufitEvaluating the

additional metrics recommended by NOAA for the ISC cover is outside the scope of this report.
However, the general ranges identifiedTiable4.3-c provide guidelines for assigg the hydrologic
qualifier.

Table4.3-c Impervious Surface Cover Impacts and Report Card Qualifiers

Percent o Report Cad
. Impact Description o

Imperviousness Qualifier
0-1% Unstressed o _ _

- Can maintain hydrologlc function and Positive (+)

ightly supports aquatic life

1.1-5% "

Sensitive
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5 1-10% Sensitive C_an maintain hyd_rologlc _functlon, but None
signs of degradation begin to show
10.1-25% Impacted | Hydrologe functions and water quality
become compromised, significant
25.1-60% Norr_ decline of aquatic populations ;
: supporting Negative <)
61.1-100% Urpan Only functions as a conduit of
Drainage | floodwaters

Combined Hydrologic Qualifier

The hydrologic qualdr was assigned based on a review of both the ISC percentage and the narrative
hydrologic alteration section. The ISC qualifier was treated as the base modifier and adjusted to take
into account watershed specific information. For example, if a waterslael a high ISC percentage, but
recently completed or ongoing restoration projects were reasonably expected to improve hydrologic
function, the qualifier was adjusted in a positive manner. Conversely, a low ISC percentage could be
adjusted based on hydlagic alterations such as channelization and control structures that negatively
impact the hydrology of the watershed to a demonstrated greater extkean impervious surface cover.

Statewide Mercry TMDL Impacts

5dz8 (G2 RSftlF&&a Ay Cb5tdrocess, campréh8nsiie KeSvRvatér guali§y datayvdsy/only

available for half of the watersheds in the Report Catrthe time the Water Quality grades were

calculated- those contained in Group 1 Cycle 3: Estero Bay, Cocohatchee/Wiggins Pass, Naples Bay,

Raokery Bay, and Ten Thousand Islands. During the Group 1 Cycle 3 assessment, FDEP began applying

the statewide mercury Total Maximum Daily LoaMDL) that was adopted in 20130nce a waterbody

has an adopted TMDL, it is moved from category 5 (impaiged) ©F § SI2NE nl 6é¢a5[ | R2L
watershed assessment lists, regardless of whether the waterbody is meeting the restoration targets

defined in the TMDL document.

The results of this are evident in the watersheds contained in Group 1 CydheR mercury is no

longer listed in category 5 and is not captured as a pollutant in the Report Card methoddluggther
watersheds still contain the mercury impairments in category 5. To illustrate how the statewide

mercury TMDL and similar changes inegssnent process or standards can potentially impact the Water
Quiality grades, the grades for Coastal Venice, Lemon Bay, Greater Charlotte Harbor, Pine Island Sound
and the Caloosahachd@iverwatersheds were calculated without the mercury impairments (&&h8

d). These are only for illustrative purposes and should not be considered as a definitive interpretation of
what the grades would bshould all the assessment data be availalare information on the

watershed assessment delay and the sta@svirercury TMDL is in Appendix &fid Appendix 7.5
respectively.
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Table4.3-d Water Quality Grade Calculated with and without Mercury Impairment for the five Northern Watersheds

Grade with mercury Grade without
Watershed ) . . .
impairment mercuryimpairment
Coastal Venice G G
Lemon Bay D- B-
Greater Charlotte C+ B+
Harbor
Pine Island Sound D B
Caloosahatchee River D-
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4.4 The Ten Estuaries of Southwest Florida

Southwest Florida is a complex interconnected system of maegoamps, marshes, sloughs, ponds,
lakes, rivers, canals, and estuaries that encompasses over 11 million acres in its eftigetggion

ranges from north of Lake Okeechobee south towardRleida Everglades and includes southern
Sarasota, Charlotté&lades, Heny, Lee,and Collier counties.The 2017 Estuaries Report Céoduses

onten estuarywatersheds including Coastal Venice, Lemon Bay, Greater Charlotte Harbor, Pine Island
Sound, CaloosahatcheévBr, Estero Bay, Wiggins Passtohatchee RiveNaples Bay, Rookery Bay,

and the Ten Thousand Islan@&gure 4.4).

The boundaries for each of the estuaries and their watersheds are based on the Florida Department of
OYPANRBYYSY(llf t NRGSOGA2Y ambérs)\BRDs))eaah bitiich NdpissRe A RSy (i
particular sub basin or drainage unit within a watershed. Multiple WBIDs comprise a basin, and one or

more basins are within a watershed. WBID boundaries are updated periodically to better reflect water

flow patterns. Therefore, severaif the watersheds and WBIDs depicted in the 2017 Report Card are

different from the 2011 and 2005 Report Cards both visually and in acreage.
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Coastal Venie

Coastal Venices a 62,961-acre watershed that extends
from the north of Manasota Key bridge to the Venice
inlet and stretches northeast, above the Myakka River,
all the way into Manatee Countyrigure 4.4). The
watershedcomprises three interconnected shallow bay
¢ Lyons, Dona and Robegseparated from the Gulf of
Mexico by a barrier islanddona and Roberts Bay are
fed by Shackett and Curry Creeks, respectively, while
Lyons Bay is not connected to a frester systent?

The Coastal Veniceatershed is part of the Charlotte

' FNDP2N) bl GA2y Lt 9&0Gdz NB

u»
©

Historically, the Coastal Venice watershed was
characterized by slouglike and meandering freshwater | ==

systems that flowed through seasdnaet depressions ~ Fgure4.4b Coastal Venice

before draining to the bay¥. The Calusa Indiansho

controlled the region when the Spaniards arrivedhia early 16" Century were the first of many to
alter the natural environmenby creating basicanal systems and artificial islands built from sh@lls.
Such early alteration of the land was a sign of what was to come, asithentVenicecoastlineis
representative of intense alteration as a result of coastal developmint.948 the coastwvasmostly

intact with only afew homes o farms along the waterfront. However, by the 1950s 4860s

mangroves were m@oved to build seawalls and manmade structuragirsheswere replaced by

residential canals and waterfront home sitesd shallow estuarimareas were dredged wsupply

landfill for waterfrontproperties® The Intracoastal Waterway (ICW) was also constructed in the 1960s
to allowcommercial shippingesselso navigate between Hatchett Creek and Alligatogegk 2% The
presence of the ICW and urban runoff along the coastline add furtherecigals for watershed
management.

Recognized as the shark tooth capital of the world, Venice has become a popular tourist destination

large part because of its famopsiblic beaches that are littered with fossilized shark teeth. Collecting

GKSaS LINBKAAG2NRAO akKINJQa GSSGK GKIFG @FNEB Ay &A1l S
and residents of the are¥. Further recreational opportunities exist fsportsmen and wildlife
enthusiasts.Fishermen can expect to find a wide edyiof fish including mackerdback sea bassnd

snook, while birders can fingreat blue lerons and the threatened wood stork and Florida scrub

jay.®%¢ Birds and otherwildl S OFy o06S F2dzyR Ay GKS 4FGSNAKSRQa LJ
flatwoods, freshwater marshes and swamps, as well as shrub and brushland.
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Twelve percent{,725 acres) of the Coastal Venice watershezbisserved The watershed contains
most of the6,113acre Pinelands Reserve (4,332 acres), followed by a majority of the-4¢681
Heritage Ranch Conservation Easement at (1,636

acres).
) Other

Water 4%

Land Use 5%

The dominant type of land use in the Coastal
Venice watershed is urban a#4%, followed by
agriculture at 22%Figure 4.4).

Population Estimates

The Coastal Venice watershed is located in
Sarasota and Manatee CountieSommunities
within Coastal Venice include Venitaurel, and
Nokomis®’ Population estimates for the
communities are included ihable4.4-a.

Figure4.4-c Coastal Venice Land Uses

Table4.4-a Coastal Venice Population Estimates

City Population (2016) Population Change (2012016)
Venice 21,849 5.3%

Laurel 8,174 (2014% 09%6°

Nokomis 3,478 (2014%° 9.8961
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Coastal Venice

WILDLIFE HABITAT WATER QUALITY
o Percent/ o Percent GPA/
Grade Criteria Acres Qualifier Grade Criteria Unimpaired | Qualifier
Wetlands Remaining 10,293 49% Spatial Impairment 29% 1.33
Mangroves Remaining 71 47% Severity of Impairment 79% 3.33
Combined Percent 48% Combined GPA 2.00
Percent 5 : Percent '
Conservation Lands L s Impervious Surface 10.8%%: | M
Hydrology (Descriptive) Minus
Overall Grade C-
Overall Grade C-
Total Acreage: 62,961 Total WBIDs: 14
2 87
i)—:“—'Mugs o
| J g3 L 7//\,,;1 A J
| ' >
e 7S
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Figure4.4-d Coastal Venice Report Card
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and is the third most urbanizedatershed evaluated in th2017 Report Cardin addition, only 12% of

2017 Estuaries Report Cazd

+SYA0S 46FGSNEKSR KI a
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the watershed is designated conservation land, resulting in a minus qualifier. As a result, the Coastal
Venice Wildlife Habitat grade is-C

The largest land holding in preservatis a majority of the Pinelands Reserve, a combination nature

park and mitigation area surrounding a landfill owned by Sarasota Céifetiowed by the privately

held Heritage Ranch Conservation Easement. Most of the watershed falls within Sarasdya @loich

has a tweprong local land acquisition progranthe Environmentally Sensitive Lands Protection
Program (ESLPP) and Neighborhood Parkland Acquisition Pfégthat couldcontribute to future
improvementsto and protection of wildlife habitat Although seagrass is not used as a grading

indicator, seagrass beds have reboundethimDona and Roberts Bay area above the restoration target,

indicating improvements in submerged habitat conditih®reventing further loss of wetlands and

mangroves, practing additional conservation areas, and restoring historic wetland areas are strategies
that can help enhance wildlife habitat in the Coastal Venice watershed.

Water Qualitv.@

Coastal Venice has poor to migngewater quality, with 71% of the waterséd impaired for at least one
parametercategory(Table 4.4o). Moreover, due to the urbanized nature of the watershed, hydrology

in the area has been severely alterethere are a few planned hydrologic restoration projects in the
Coastal Venice area, bilney have not been completedl'he impervious surface cover in this highly

developed watershed is 11.2%nd the qualitative assessment of hydrologic alteration is poor;
therefore, the Coastal Venice Water Quality grade-is C

Table 4.4b List of Caggory Impairmentsn Coastal Venice

Coastal Venice

Parameter Category Ir\;\:alzli[r)esd Acres Impaired

Metals 6 8,160.92
Nutrients 1 33,566.28
Oxygen 3 38,329.37
All 8 44,538.91

Spatial Impairmet:

Severity of Impairment

44,539 acres
80,056 acres
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The most pervasive water quality problems in this watershed fall into the metals category, specifically
mercury, and the oxygen category. Six waterbodies are listed with mercury impairmeists tisfue.
However, tlese impairments will likely be movdbm Category 5 (impairedp Category 44&Total
Maximum Daily Load (TMDadlopted due to the statewide mercury TMDh place(see Apendix7.5).

Of the three waterbodies with DO impairmenbnre indicates nutrients (ckd) as the causative

pollutant, one indicates biological oxygen demand, and one has yet to have a causative pollutant
identified. To date, no parametepecific TMDLs have been developed for the Coastal Venice
watershed.
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Lemon Bay

Extending from South Venice to the Gaslatsland
Causeway, the Lemon Bay watershed 62,320acre
watershedthat has six basins discharging into the Bay:
Alligator Creek, Woodmere Creek, Forked Cr&aittfried
Creek, Ainger Creek, and Lemon Bay Co#sigure 4.4

e). The Bay is separated from the Gulf by several barrie
islands, including Manasota K&on Pedro Islandand
YYAIKGEaA LatlyRO®

Similar to the other estuaries in the region, the landsw
first used by the Calusa Indians until the 1780Since
then, its location along the coast has made it an attracti
place to live and visit. Due to the relatively high
percentage of urban land use, the watershed has been
impacted by stormwater rundf channelization of natural |2 s
streams, increase of impervious surfaces, and conVersiciy s s [ emon Bay
of natural habitat to other land uses. The tributaries to

the estuary have also been transformed by ditching for mosquito control and development acfiities.

FortunateB > [ SY2y .l &Qa Yyl GdzNF f NBaz2dz2NOSa KIF @S +faz
been designated as part of the Charlotte Harbiational Estuary Progra@CHNER)an aquatic preserve
establishedby the Florida Legislaturand as an Outstandirglorida Water (OFW) by the Florida
Department of Environmental Protection (FDEPYhe major types of wildlife habitat in Lemon Bay are
pine flatwoods, freshwater marshes, and shrub and brushland, where one casidgimiticant wildlife,
including wood ®rks, sea turtles, manatees, and eagdfies.

Twentysix percent of the Lemon Bay watershed
(16,178 acres) is set aside for conservatidhe
Lemon Bay Aquatic Preser (6,994 acres) is a
network of mangroves, marsh ggsandarge Wetland
expanses of seagrass meadoWwattare valuable 8%
habitats toover 150 species of birds, 100 species o
invertebrates, and 200 speci®f fishe$® Portions

of the 8,232acre Myakka State Forest (3,345 acres

and the 44,56eacre Charlotte HarbdPreserve State

Park (2,610 acres) are also within the watershed.

Agriculture_ Other
4% 4%

Land Use

The dominant type of land use in Lemon Bay is urk Figure4.4-f Lemon Bay Land Use
at 38%, followed by upland at 33%igure 4.4).

NI
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Population Estimates

Lemon Bay is a part of Sarasota and Charlotte counties. Communities in the Lemon Bay watershed

2017 Estuaries Report Ca3d

include Englewood, South Venice, Rotonda West, Placida, Grove Citysditakay, and Venice
Gardens.Table 4.4c depictspopulation estimates fothe three largest municipalitie¥.

Table4.4-cLemon Bay Population Estimates

City Population Estimate (2014) | Population Growth (2012014)
Englewood 14,9291 0.4962
South Venice 13,9763 0.294%
Rotonda West 8,466° -0.3%45
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Lemon Bay

WILDLIFE HABITAT WATER QUALITY
o Percent/ e Percent GPA/
Grade Criteria Acres Gualifier Grade Criteria Unimpaired | Qualifier
Wetlands Remaining 6,667 69% Spatial Impairment 5% 0.33
Mangroves Remaining 1,172 60% Severity of Impairment 64% 2.67
Combined Percent 65% Combined GPA 1.11
Pergent | 26% None Percent 16.1% | Minus
Conservation Lands Impervious Surface
Hydrology (Descriptive) Minus
Overall Grade B
Overall Grade D-
Total Acreage: 62,320 Total WBIDs: 23
b 2 4 N q-1 2 4

North Port

harlotte

Beach

Legend

Total Impaired Categories

mo ladda
Legend m1
/] Conservation Lands ' e &2 V¢ i
T Sources: Esri, Delzorme, USGS,, m3 Sources: Esri,/eLforme, USGS,;

91¥ES INPS, Sources” Esri, USGS, NOAA 4 NPS, Sources” Esri, USGS, NOAA

[ ] watershed Boundary [JWBID Run 35

Figure4.4-gLemon Bay Report Card
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Wildlife Habitat:
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mangrove coverage remaining yet also exhibits the second highest pereewitagoan land use of the

watersheds evaluated in the Report Card, at 38%. About 26% of the watershed is in preservation, a
percentage which receives no qualifier. Despite the high rate of urbanization in the Lemon Bay

watershed, the location of developent in the region and the preservation of key wetland and

mangrove coastal areas have resulted in a Wildlife Habitat GraBe of

¢CKS YI22NARiGe 2F (GKS 6l SNEKSRQa O2yaSNBIF A2y | NBI
Myakka State Forestnd Charlotte Harbor Preserve State Park. Although seagrass is not used as a

grading indicator, seagrass beds have rebounded in the Lemon Bay watershed to levels above the
restoration target, indicating improvements in submerged habitat conditfdns.

Water Qualitv:

Lemon Bay has degraded water quality with 95% of the watershed impaired for at least one parameter
category(Table 4.4d). The hydrology of the watershed has been severely altered, although several
restoration projects have been completed s2011. The impervious surface cover in this highly
developed watershed is 15.9% and the qualitative assessment for hydrology is poor; therefore, the
Lemon Bay watershed Water Quality GradB-is

Table 4.4d List of Category Impairment® Lemon Bay

Lenon Bay
Parameter Category Ir\;\:alzli[r)esd Acres Impaired
Metals 19 54,290.99
Nutrients 6 31,906.03
Oxygen 7 32,151.43
Pathogens 5 17,731.79
All 21 59,152.98
Spatial Impairment: 59,153 acres
Severiy of Impairment: 136,080 acres

The most pervasive water quality problems in this waterstadidnto the metals category, specifically
mercury, followed by the oxygen and nutrients categories. Nineteen waterbodies are listed for mercury
impairment basd on mercury levels found in fish tissud$owever, these impairments will likely be

moved from Category 5 (impaired) to Category 4a (Total Maximum Daily Load (TMDL) adopted) due to
the statewide mercury TMDL place (see Appendix 7).5The nutrient inpairments are likely caused by
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septic tank leaching and stormwater runoff in the Lemon Bay watershed, and are closely associated with

the DO impairmentsaccording to the Charlottelarbor National Estuary Prograniand deelopment

has contributed to the overall degradation of water quality in the Lemon Bay watershed. The watershed

has experienced ovetJdzY LAY 3 2 F 3INRdzy R+ GSNI YR GKS OKIyySt Al
coastal creeks. To date, two TMDLs havente#opted within the Lemon Bay watershed: Coral Greek

East (Dissolved Oxygen) and Gottfried Creek (Bacteria).
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Greater Charlotte Harbor

The Greater Charlotte Harboratershed extends from the mthern headwaters of the Peace River to
the coast of Charlotte Harbg@Figure 4.4). This
2,054,195acre region is comprised of three bagins
the Peace River, Myakka River, and Charlotte Harbc
Proper each with unique hydrological, ecological,
and managerant characteristics ¢ KS t S+ OS"
major tributaries includeéshell Creel1orse Creek,
Paynes Creek, Joshua Creek, and Charlie Creek. T
ael 11t wAGSNDE& G NROdzd I N ' NES1=Z 5
Prairie Creek, and Howaftfeek. The large sizetbE ' '
watershed ofCharlotte HarboPropercompared to
the size of the estuary itself results in approximately
10,880 acres draining into 640 acres17:1 ratio.

The high watershetb-estuary ratio underscores the
importance ofthe watershed in determining the
health of the estuary®

0 5 10 20
Miles

Charlotte Harbor Proper was once part of the center
of the Calusa Kingdothat reigned in Florida between
400 B.C. and the 17005 .Subsequently, the Peace Riverinasas used for phosphate mining and
agriculture, including citrus, cattle ranching, and row crop farmi@igmcethe 1880sthis basinhasbeen
the home of the largest phosphate mining industry in the stapeoducing yields to satisfy 25 percent
of worlddemand and 75 percent of U.S. demand for phosphate fertilPZ8r The impacts from mining
resulted inthe 2004 listing of the Peace River as one of the 10 most endangered rivers in the United
States®! The Myakka River basin has historically been useddttle ranching and agriculture, which
continue today alongside the expanding urban development in the afBathe south lies théasin of
Charlotte Harbor Proper, where the coastline continues to attract rapid urleaeldpment. Tourism is
the third largest industry in the region amdcursin all three basing. Along with land degradation,
dissolved oxygen and salinity levels in the Harbor are significantly affecteattbyaturalseasonal
fluctuations in river dischargeand also fluctuationthat arise fromdevelopment and agricultural water
use’

Figure4.4-h Greater Charlotte Hdior

Unlike many of the estuaries in southwest Florida that are heavily influenced by the Gulf of Mexico,

Greater Charlotte Harbor is mainly influenced by the two large freshwater rivers that feedtirttaeit

t SFOS +FtYyR aél {1t wWAGBSNAOD ¢CKS 461 GSNBREKSRQa y I (dzNI €
shrub and brushland, and pine flatwoods. The estwaparts of the watershed contagxtensive

seagrass meadows, mangrove swamps, and salt marahe$ywhich serve as nurseries for shrimp,

crabs, and fish. The estuary support$88 ¥ (G KS aidl 46SQa SyRIy3aISNBR |yR (K
the Floridamanatee, Florida grasshopper sparrow, and several species of sea tanttkiscritical

habitat for the smalltooth sawfisP’. The Harbor also supports important commercial and recreational

fishing and shellfishing industries and is recognized internatipmas a hot spot for sport fishidg).



The Conservancy of Southwest Florida 2017 Estuaries Report Catd

The State and Federal governments have conserved land in Greater Charlotte Harbor over the past
several decades. In 1988cognition ofthe immense natural resource value of the watershed led to

the inclusion ofhe Charlotte Harbor as a National Estuary in the Clean Wateh#&tcsought to

identify, restore, and protect estuaries of national importance. The Charlotte Harbor National Estuary
Program (CHNEP) published its first management plan in 2000 and mastlyagdated the plan in

2013’ The estuary has also been recognized as an Outstanding Florida Water (OFW) and as a Southwest
Florida Water Management District (SWFWMD) Surface Water Improvement and Management (SWIM)
priority waterbody, which provides further resources to the region to support protection and

restoration efforts.

Nineteen percent (389,649 acres) of the Charlotte Harbor has been conserved. The Myakka River Basin
is home to the Myakka River State Park, {34

acres)andthe Peace River Bagiontainsthe Other

Bright Hour vatershed conservation easement 1%

(32,241 acres)The 34mile section of Myakka
River in Sarasota County is designated a Florid
Wild and Scenic RivérThe Cheotte Harbor
Proper basin is home to several significant tract:
of conservation lands, such as a portion of the
67,570acre Fred C. BabcotkCecil M. Webb
Wildlife Management Area (47,906 acres), the
Gasparilla Soun@harlotte Harbor Aquatic
Preserve (8484 acres), and a portion of the

44 560acre Charlotte Harbor Prelse State Park
(27,843 acres).

Figure4.4-i Greater Charlotte Harbor Land Use
Land Use

The dominant land use in the Greater Charlotte Harbor watershed is agriculture at 34%, followed by
urbanand wetlands at 21% eacRigure 4.4).

Population Estimates

The Greater Charlotte Harbor watershed comprises portions of Polk, Lee, Sarasota, Hardee, DeSoto, and
Charlotte counties. Communities inde Lakeland, North Port, Port Charlotte, Winter Haven, Arcadia,

Punta Gorda, Wauchula, and Bowling Gre€able 4.4e depictsii KS G2 L3 F2 dzNJ Ydzy A OA LJ £ A
estimates®’

Table4.4-e Greater @arlotte Harbor Population Estimates

City Population (2016) Population Change (201R016)
Lakeland 102,507 5.2%

North Port 64,472 12.4%

Port Charlotte 55,942 (2014¥ 1.894°

Winter Haven 39,524 16.7%
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Greater Charlotte Harbor

WILDLIFE HABITAT
o Percent/
Grade Criteria Acres Qualifier
Wetlands Remaining 419,793 73%
Mangroves Remaining | 20,194 62%
Combined Percent 68%
Percent - ;
Conservation Lands 19% Minus
Overall Grade B-

Total Acreage: 2,075,832

Total WBIDs: 430
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Figure4.4-j Greater Charlotte Harbor Report Card

WATER QUALITY
L Percent GPA/
Gede Uitia Unimpaired | Qualifier

Spatial Impairment 46% 2.00

Severity of Impairment 85% 367

Combined GPA 2.56

PEEEnL 28% | Plus
Impervious Surface
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of historic mangrove coverage remaining. Despite nearly 390,000 acres protected, due/sstiseze

I 6 2 dzi

of the watershed, this represents only 19% of the watershed, resulting in a minus qualifier. Therefore,
the Greater Charlotte Harbor Wildlife Habitat Grad&-is

Based on the most recent land use data from the Water Management Districtspt@étarbor has
had many acres of wetlands converted to forested uplands, mining, and urban develolaménitses
Many of the conservation areas surrounding Charlotte Harbor Proper are in public ownership but are

interspersed with development that has gdlaced natural areas and agricultutrélhe acquisition of the

Peaceful Horse Ranch in the Peace River basin by the State in 2014 as part of a settlement agreement

between environmental groups and the Mosaic phosphate ngimiompanyadded over 4,000 acres to

preserved lands in the watershed’he Conservancy of Southwest Florida played a role in facilitating the

transfer to State ownership, and Peaceful Horse Ranch is one of the largest additions to publicly
conserved landni recent years. Conservation Charlotte, the Charlotte County land acquisition and
management program, no longer has acquisition funds and is only managing existing preserves.

However, there are several Florida Forever projects within the watersheddinglthe Charlotte

Harbor Estuary and Peace River Refuge,itf@dtide properties that wilhopefully be added to existing

conserved land and aid in restoring wetlands and other habitats in the future.

Water Oualitv@

DNBI G SNJ / KI NI 2 (alitgis ih theNidneamg®) with 4% oSeIwitatshed impaired for at
least one parameter categoffable 4.4f). The hydrology of the watershed has been altered in many

areas but, there are a number of completed, ongoing, and planned restoration projeusimpervious

surface cover in the watershed is 2.8%; therefore, the Greater Charlotte Harbor Water Quality Grade is

C+

Table 4.4f List of Category Impairments Greater Charlotte Harbor
Greater Charlotte Harbor

Parameter Category Ir\;\:alzli[r)esd Acres Impaired

Biology 3 121,569.51
Metals 50 373,490.52
Nutrients 69 248,047.91
Oxygen 61 398,047.01
Pathogens 26 276,477.50
Physical 1 5,810.68
All 142 1,113,950.11
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Spatial Impairment. 1,113,950 acres
Severity of Impairment 1,817,073 acres

The most pervasive water quality problems asg/gen (DQ)nutrients, and metals. Many of the DO
impairments are asxiated with areas with nutrient impairmeritand nutrients are considered the

GOl dzal GADS LRftdzlil yie Ay | ydzYoSN) 2y ari KS 5h fAalGA
implementation plan for RESTORE Act funding isjagiraimed to eliminate septic tank systems in the
coastal areas of the County that will reduce future potential nutrient loading once impleméhted.

Mercury is the predominant metal impairment, although there are also some listings forktowever,

these impairments will likely be moved from Category 5 (impaired) to Category 4a (Total Maximum Daily
Load (TMDL) adopted) due to the statewide meyctiMDL in place (see Appendix)7.®Motably, 27% of

the Greater Charlotte Harbor watershed is mo¢asuredfor any parameter categorand no water

guality monitoring datavasavailable for those particular waterbodigsthe assessments available at

the time the Report Card was compiledhere are twelve TMDLs approved in the Greater Charlotte
Harbor watershd for either nutrients or bacteria.
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Pine Island Sound

The Pine Island Sound watershed 8&,11*acre
region immediately south of the Greater Charlotte
Harborwatershed ancencompasses Matlacha g
Pine Island Sound, and San Carlos Bay, as well as |
Island and the barrier islands of Cayo Costa, Captiv:
and Sanibel Islan@Figure 4.4&). ThePine Island
Soundwatershed is part of the Charlotte Harbor
brGA2yFE 9&ldz NB t N2 3INI

Pine Island Sound estuary was historically known fo
shellfish fisheries. However, the scallop fishery
disappeared in the early 1960s, and the shellfish
population has been on the decline. Much of the
ecological degradatiom the Sounchas been
attributed to expanding urban development, water
pollution from agricultural and residential runoff, and
water mismanagement of the Caloosahatchee River|o__ 2« 8

system. Direct runoff and rainfall from the heavily Figure4.4k Pine Island Sound
channelized and hydrologically altered City of Cape

Coralprovides the majority of freshwater to Pine IslaBdund influencing the quantity and quality of
freshwater flow into Matlacha Pass and San CarloBByiring large releases from the Caloosahatchee
River,part of theoutflow movesthrough San Carlos Bayo southern Pine Island Soundredging and
altered timing and volumes of freshwater discharges from the river system can harm the valuable
seagrasses of the Sound along with the other plants and animals sensitive to salinity fluctGations.

Despite the impacts to thiwatershed Pine Island Sound is a unique spot for wildlife. Known for its
extensive seagrass beds, the estuary provides essential habitat for young fish and is home to over 100
invertebrate, 200 fishandover 150 bird speci€®. Tarpon and snook swim in its wateasd egrets,

ospreys, herons, pelicans, ibis, wood storks, bald eagles and other coastal birds soar in ihskies.

area serves as habitat for eight known federdityed endangered specigsicluding the Atlantic green
turtle, leatherback turtle, Atlantic hawksbill turtle, Kemps ridley turtle, wood stork, Everglades kite, and
Florida manateé® It is also designated as critical habitat for the smalltooth sawfish by the National
Oceanic and #nospheric Administration (NOAA).
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Of the ten watersheds in this report, Pine Island Sound has the second highest percentage of
conservation lands/aquatic preserves, with more than fiftae percent (105,193 acres) of its watershed
in public conservatio. These protected areas serve to preserve wildlife, aquati@lif@native plant
communities, and act as estuarine buffers. The major preserves include the majority of the-&8;834
Pine Island Sound Aquatic Preserve (51,838 acres), a portion 44 fs@Gacre Charlotte Harbor
Preserve State Park, (14,051 acres), the
Matlacha Pass Aquatic Preserve (12,497 acre
and the J.N. Ding Darling National Wildlife
Refuge (6,359 acres).

Land Use

The dominant form of landse in the Pine
Island Sound watershed is open water at 45%
followed by wetlands and urban at 21% each
(Figure 4.4).

Population Estimates

The Pine Island Soundhtershedis located in Figure4.4-l Pine Island Sound Land Uses
Lee County. Commuigs in thewatershed

include Sanibel, Captiva, Saint James City, and a portion of Capé’Qaiale 4.4g depictspopulation
estimates for the communities.

Table4.4-g Pine Island Sound Population Estates

City Population Estimate (2016) | Population Growth (2012016)
Cape Coral 170,474 10.5%

Sanibel 6,591 1.9%

Saint James City 3,784 (2010% N/A
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Pine Island Sound

WILDLIFE HABITAT WATER QUALITY
- Percent/ . Percent GPA/
Gradd Crieria Acres | Qualifier Grade Criteria | i naired | Qualifier
Wetlands Remaining 38,685 69% Spatial Impairment 5% 0.33
Mangroves Remaining | 26353 103% Severity of Impairment 75% 3.33
Combined Percent 86% Combined GPA 1.33
Percent 5 Percent
Conservation Lands =52 Flis Impervious Surface 9.0% O
Hydrology (Descriptive) None
Overall Grade A+
Overall Grade D
Total Acreage: 187,111 Total WBIDs: 17
i d > % L d > % 1
egen . b egen G N
777 Conservation Land - l"a(‘ — Total Impaired Categories £ 1\:\‘:‘,—,‘,
[ current Wetlands and Mangroves i \}_»_7 5 / :[1] i \\75 /
‘: Watershed Boundary o2 ™
B =3 o 9
- o k:
CWBID Run 35

Sources: Esri, DelLorme, USGS,
b 2 4 NPS, Sources: Esri, USGS, NOAA

\ \
North North
Fort Myer Fort Myer
Forf Tor
Mye
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e .
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Figure4.4-m Pire Island Sound Report Card

\

Sources: Esri, DeLorme, USGS,
0 2 4 NPS, Sources: Esri, USGS, NOAA
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Wildlife Habitat:
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shows a 3% increase in total mangrove coverage compared to historic acillgeugh portions of the
watershed are highly developed, 56% of the area is in conservation, the second highest percentage in
the Report Card. Therefore, the Pine Island Sound Wildlife Habitat Gradle is

Pine Island Sound Aquatic Preserve is the most significant preservatiom aeems$ of size. Charlotte
Harbor Preserve State Park and Matlacha Aquatic Preserve also contribute to the strong conservation
presence in the watershed, among other state and federal landholdings. The Lee County Conservation
20/20 land acquisition and amagement program has several preserves in the watershed, as do private
entities like the SanibeCaptiva Conservation Foundation and the Calusa Land Trust. Pine Island Sound
has met seagrass acreage targets, and some progress has been made in shetifishyrsince the
disappearance of the scallop population in the 196@sdditionally, there has been significant work to
restore oyster reef habitat through the Oyster Habitat Restoration Péaoollaborative partnerspi

between the CHNEP, The Nature Conservancy, and numerous other p&ttidies goal of this plan is

to enhance and restore sedustaining oyster habitat and related ecosystem services throughout the
estuaries and tidalivers and creek®

Water Oualitv@

Pine Island Soundatershedhas degraded water quality with 95% of the watershed impaired for at
least one parameter categofifable 4.4h). Although its hydrology has been moderately altered, there
are several restorabn activities planned or ongoing to alleviate some of the excessive freshwater
discharges. The impervious surface cover is 9.3%, and the qualitative assessment of hydrologic
alteration is poor to fair. Therefore, the Pine Island Sound Water Qualitye@GBd

Table 4.4h List of Category Impairments Pine Island Sound
Pine Island Sound

Parameter Category Ir\;\:alzli[r)esd Acres Impaired
Metals 9 125,064.32
Nutrients 3 34,70653
Oxygen 4 47,540.14
Pathogens 3 77,013.28
All 13 177,089.25

Spatial Impairment: 177,089 acres
Severity of Impairment 284,324 acres



The Conservancy of Southwest Florida 2017 Estuaries Report Cesd

The most pervasive water quality impairments in the Pine Island Soundskattare metals and

oxygen DO, with nutrients and pathogens tied for third. Nine waterbodies are impaired for mercury;
however, those impairments will likely be moved to Category 4a for Total Maximum Daily Load (TMDL)
adopteddue to the statewide menary TMDL adoption in 2013 (seppendix7.5). Nutrients in the
watershed are of increasing concern, as the draft watershed assessment lists indicate that Matlacha
Pass is newly impaired for nutrients, likely as a result of stormwater and sewage/septit rihef

same runoff is also most likely the source of the pathogen category impairments, specifically for fecal
coliform. Currently, no TMDLs have been adopted in the Pine Island Sound watershed.
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Caloosahatchee River

The Caloosahatchee River watershed spans
yyndgpn ONBa FNBY (
headwaters at Lake Okeechobee to its
outflow in San Carlos Béfyigure 4.41). The s T Ngragay
watershed is comprised of four basins: the
Tidal Caloosahatee (westward of gate-S y
79), West Caloosahatchee (between gates ¢ ¢ w
78 and £79), East Caloosahatchee (betweer ) - Tl
S78 and Lake Hicpochee), and fetween | [ o '

Lake Hicpochee and Lake OkeecholSée). e i ok = o
Major tributaries in the Tidal Caloosahatche:
basin include Telegph Creek, Orange River,| ‘@® “ | —
WEOl& . NIYOKZ . AtEeQy [NESLS fal® =« [N=ets | yR
several others.TheCaloosahatchee River

wk G SNEKSR A& LINLG 2F GKS /KFENI23GGS 1 FND2NI bl GA2Y |

Over the past 150 years, the historically shallow and me#nd river has been deepened, straightened,
and widened into dighly managedvaterway. The Calugadianswere the first to connect the
Caloosahatchee to Lake Okeechobee for trade purptststhe 1880s, a canal was constructed to
directly link the Clmosahatchee River to Lake Okeechobee, apgtihe regionto navigation and
development®® In 1948, the federalbauthorized Central and Sowt FloridaFlood ControProject
created another 1,000 acres of levees, 720 miles of canals, and 200 additaiealantrol structures
that redirected and changed the quantity, timing and distribution of flows entering the Caloosahatchee
watershed?” Since then, three additional water control structures have been built in the
Caloosahatchee-5%7, S78 and $79% TheW.P. Franklin Lock and D4®&79)is the westernmost water
control structure and acts as a salinity barrier, constraining the movement of tidal iffléaditionally,
the Caloosahatchee River watershed has experienced significant land impactstiebhaf €it. Myers

and Cape Coralre centers ofirban development in the west, whibgriculture is prevalent ithe

east!®

5dz§ (G2 GKS AyidSyaS KeRNRt23IAO tftG4SNIXGA2Y YR RS@S
degraded. Pollution fronvatershed runoff and discharges from Lake Okeechobee have impacted the

water quality and salinity regime in the estuary. The watershed experiences more frequent red tides

and bluegreen algae blooms due tlevated nutrient load$®* FDEP estimates that ev60% of the

nitrogen loading reaching the estuary originates in Lake Okeechi§bdde eutrophic conditions from

such events create low dissolved oxygen levels, resulting in occasional fisH kills.

The Caloosahatchee experiences both dry and wet seiagoacts. Typically, during the dry season, the
river and estuary receive too little water and the salinity spikes. During the wet season, the estuary
receives too much freshwater inflow from Lake Okeechobee and the watershed, causing the salinity to
drop precipitously. The extreme swings in salinity can contribute to mortality of organisms such as
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oystersand bay scallopgnd submerged aquatic vegetatié?f. In 2006, the river was listed thd"Most
Endangered River in the U.S. by American Rifers.

Despte the ecological degradation, the river continues to serve as important habitat for several wildlife
speciesincluding manatees, oysters, bir@sdfishes Beds of seagrass still have the potential to thrive
when river conditions are in the correctnge of salinity, light availability and water qualify

Portions of the Caloosahatchee have been designated critical habitat for the endangered small tooth
sawfish, as well as Florida Panther Primary and Secondarg 261 Wildlife habitat foundhere

includes pine flatwoods, coniferous forests, freshwater marshes, and cypress wetlands.

Sixteen percent of the total land (144,783 acres) has been set aside for conservation. The most
significant tract is the Babcock RénPreserve (71,113 acres), a large expanse of pinelands and cypress
recognized foits historicvalueas a
working ranchand an area ofimber
harvesting, andor its ecotourismvalue!®
The watershed also contains the Fred C.
Babcock Cecil M. Webb Wilife
Management Area (19,665 acres), the
Spirit of the Wild Wildlife Management
Area, and a small portion of the 32,347
acre Okaloacoochee Slough State Forest
(5,876 acres)?

Water Other
4% ~1%

Upland
20%

Land Use
Figure4.4-o0 Caloosahatchee River Land Uses
The most significant land usetime

Caloosahatchee River watershed is agriculture at 42%, followed by upland habitat ¢&igaeeé 4.40).

Population Estimates

The Caloosahatchee Riveatsrshed includes portions of Charlotte, Lee, i€nlHendry, and Glades
Counties. Cities in the western portion of the watershed include the City of Fort Myers, Cape Coral,
Lehigh Acres, and North Fort MyéffRopulation estimates for the communities are lisiadTle 4.4i.

Table4.4-i Caloosahatchee River Population Estimates

City Population Estimate (2016) | Population Change (201R016)
Cape Coral 170,474 10.5%
Lehigh Acres 95,767 (2014}* 10.39%
Fort Myers 76,108 22.2%
North Fort Myers 39,453 014§ 0.194%
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WILDLIFE HABITAT

Desoto

Grade Criteria Acres Perc_ent/
Qualifier . .
Glades bi
Wellands 132,022 | 37% haiolte
Remaining Hérthor
ate Park ™
EngroveR 2716 37%
Remaining
Combined Percent 37%
Percent
Conservation 16% Minus Estera | oo foce
Lands ,
Bonita Springs | Legend
' /7] Conservation Lands
OV el'a “ Grade D- 0 5 10 20 S - Current Wetlands and Mangroves
mes Sourd| l:] Watershed Boundary
WATER QUALITY T
e Percent GPA/ %
Grage Cilend Unimpaired | Qualifier . "
Glades L
Spatlal 6% 0 33 hgnotte i
Impairment : Héjrbor
ate Park
ISeve.rlty of 71% 3.00
mpairment
th Fort IV
Combined GPA 1.22
Percent
Impervious 4.3% Plus Estera Immokalee | Legend _
Surface ' ' | Etgl Impaired Categories
Bonita Springs ‘ -
Hydrology (Descriptive) Minus -
0 5 10 20 it 27
e Vliles Sources: Esri, DeL
rmeep— | | Sources: Esri, USE —WBID Run 35
Overall Grade D-
Total Acreage: 880,879 Total WBIDs: 45

Figure4.4-p Caloosahatchee River Report @ar




The Conservancy of Southwest Florida 2017 Estuaries Report Cetd

Wildlife Habitat:
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coverage remaining, and only 16% of thatershed is designated conservation, resulting in a minus
qgualifier. Therefore, the Caloosahatchee River Wildlife GraDe is

The most significant conservation holdings in the Caloosahatchee watershed are the Babcock Ranch
Preserve and the Fred C. Babk Wildlife Management Area. The local land acquisition program for Lee
County, Conservation 20/20, is still actively acquiring land in the watershed. However, the drastic loss of
mangroves and wetlands throughout the western part of the watershed mesna significant factor

impacting wildlife habitat. Loss of oysters, submerged aquatic vegetation, and other aquatic life due to
dredging, hydrologic alteration and pollution, have also degraded wildlife habitat for other species.
Preventing further los of wetlands and mangroves, restoration of priority wetland areas, and continued
conservation land acquisition are key strategies to improve wildlife habitat in the Caloosahatchee
watershed.

Water Qualitv

¢KS /If22al KI{i§O0OKSS egadelQvinid40o oftheiwstdtdhdid datpdiradfad at least R

one parameter categorgTable 4.4)® ¢tKS 6FrGSNAEKSRQa KeRNRf23I& KlFa |-
connection to Lake Okeechobee, the associated control structures, and the dredging and widening o

the channel. The impervious surface percentage is relatively low, at 4.2%; however, the extreme degree

of hydrologic alteration has resulted in a hydrology qualifier of minus. Therefore, the Caloosahatchee

River Water Quality Grade[s.

Table 4.4j List of Category Impairmentsn Caloosahatchee River
Caloosahatchee River

Parameter Category In\g\:)Bali[r)eSd Acres Impaired

Biology 5 161,515.00
Metals 10 98,294.69
Nutrients 8 257,956.45
Oxygen 36 773,581.12
Pathogens 20 235,908.37
All 43 831,659.07

Spatial Impairment; 831,659 acres
Severity of Impairment 1,527,256 acres
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The most prevalent water quality impairment listingghe Caloosahatchee watershed ameygen DO

and pathogensNotably, the majority of the DO impairments in the Caloosahatchee are listed as a
category 4d, which means that no causative pollutant was identified. This can result from inadequate
samplirg or the absence of elevated levels of TN, TP, or BOD in the sampling areas. Fecal coliform
impairments are likely due to leaking septics, inadequately treated sewage, and cattle operations.
Nutrients and metals are alsgell-documented areas of concerue to the nutrientrich discharges

from Lake Okeechobee, combined with runoff from the watershed,-gheen algae blooms occur
frequently. Most recently, the bloom in 2016 caused the closure of the Olga Water Treatment Plant that
utilizes water from he river, and samples indicated the presence of the toxin microc¥/stiNine
waterbodies are impaired for mercurydowever, these impairments will likely be moved from Category
5 (impaired) to Category 4a (Total Maximum Daily Load (TMDL) adopted) theestatewide mercuy
TMDL in place (see Appendix)7.5

There are three TMDLs adopted in the watershed: Caloosahatchee Estuary (nutrients), Nine Mile Canal
(bacteria), and Trout Creek (bacteria). There are several more currently under development for the

dzLJA GNBFY LRNIA2Yy 2F GKS /lf22al KFGOKSS IyR GKS N
Management Action Plan (BMAP) was adopted in 2012 to address the nutrient TMDL load reduction
requirements, and some progress has been made implementimjggis to reduce the nitrogen nutrient

loading to the estuary*® However, this is only a small portion of the total nutrient pollution impacting

the estuary, and adopting and implementing upstream TMDLs and BMAPSs are necessary to achieve
restoration goals Moreover, the TMDL and BMAP for Lake Okeechobee does not directly address

reductions in nitrogen, which is the nutrient of concern for the estuary. A nitrogen TMDL and BMAP for

Lake Okeechobee (in addition to the existing phosphorus TMDL and BMABgs$sary in order to fully

address the pollutant loading to the Caloosahatchee estuarK S / | f 22 &l K § OKSS wA @SN
been dramatically altered; water management operations result in high flows of freshwater into the

river during the wet seasoand severely restricted flows during the dry seadeading to violations of

the Minimum Flow and Level (MFL) established for the Caloosahatdheder storage, treatment, and
conveyance throughout the Caloosahatchee watershed and in areas south ahdhbake

Okeechobee are also necessary to alleviate the hydrologic impacts on the Caloosahatchee River and

Estuary
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Estero Bay

The 198,144cre Estero Bay watershed is located o
just south of the Caloosahatch&®ver estuary ands y =
bordered by a line of barrier islands including Estert AN
Island, Lovers Key, Long Key, Black Island, Big Hic Cape
Island, and Little Hickory Islag@igure 4.43). Water ' -l

is supplied by its main tributaries: Hendry Creek, i c e
Mullock Creek, EsterRiver, Spring Creek, and 4 (
Imperial Rivet!” The Coastal Veniceatershed is \
part of the Charlotte Harbor National Estuary o -
t NEANI YQa addzRe F NBI @ y.. ©

The area was at the center of the Kingdom of the ‘ s T §
Calusa, which spanned from 400 BC to the 1700s. x 5 : ::‘f
When the Spniards sailed by the area in the 1500s, @ =
ikKSe yIYSR GKS ole& a9oad, . . -

estuary. The Bay area was comprised of agricuItUra!_:_ =
and fishing settlements into the 1960s, even after tf 9%+ Estero Bay

construction of the Tamiami Trail and the-t0le

canal h the 1920s. However, development quickly took off during the{éstld War 1l boom in Bonita
Springs and Ft. Myers Beach and continues to thigelgy,Southwest Florida International Airport

Florida Gulf Coast Universifff

2, USGS, NPS

Historicaly, a lack of substantial freglater input and weak tidal exchange led to the formation of the
lagoontype estuary found in Esterdlhe reduced tidal exchanges due to the naturally restricted size of
the inlets have been further consireed by the construction of bridges and causewd§$Becausehe

bay is supplied with freshwater from a number of small creeks and rivers rather than one major source,
it is extremely sensitive to runoff and upland dischargeinoff, containing fertilizes; nutrients,

pesticides and other contaminants, continues to increase as a result of increasszht impervious
surfaceand development!® The problem will continue to worsen as both thleeadyhighly-populated
coastal and thenore sparselypopulated nland areasre experiencingn increasing influx of new
residents!?® Lastly, boating along the coastline has caused significant damage to the estuary. The Bay
has lost historic seagrass and oyster bed coverage due to propeller scarring, altered hydnatbgy
dredging activity. Approximately 107 acres of seagrasses are considered irrevocably lost due to the
severe damagé’

Recognized for its value as a habitat for aquatic life, nearly 10,000 acres of Estero Bagsiggrated

08 (KS adldsS |a Cf 2NARlafihe thibuthi@Esihave §lsdtzbeéridesighatedas S NIJ S
Outstanding Florida Waters (OFW%) Mangrove and cypress swamps are the main wildlife habitats

within the bay. These inhabit the shorelines and inland areas, supporting a diverse array of bird

rookeries among the various islandSne of the most productive estuaries in the state, approximately

40% of the state's endangered and threatened species liieeimtea, including the wood stork, piping

2NR F2N.
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plover, sea turtles, mangrove fox squirrel, and Florida man&féé& The area is also critical habitat for
the federallylisted smalltooth sawéih®* Extensive seagrass beds, tidal flats, and oyster beds are also
found within the shallow bays and sounds, providing important habitat to support youresfisil
crabs!?! The eastern portion of the

watershed also ovéaps with Florida

Panther Primary and Secondary zones Agricultur
critical areas for the survival of the 8%
species'®

Other
4%

The Estero Bay watershed has 45,726 aci
of conserved land, with0,728 acres
located within a portion of the Ckscrew
Regional Ecosystem Watershed (CREW)
On the eastern edge of the watershed,
CREW and its network have over 60,000
acres of protected marshes, pinelands, oa
hammocks, and cypress swamps theg
home toanimals such as the swalletailed
kite, blackbearandFlorida panthef?? Other protected areas include the Estero Bay Aquatic Preserve
(10,414 acres) and the majority of the 11,38€e Estero Bay Preserve State Park (10,945 acres).

Figure4.4-r Estero Bay Land Uses

Land Use
The major types of land use Estero Bay are wetlands at 33% and urban at @28tire 4.4).

Population Estimates

Estero Bay is a part of Lee County. Communities within the Estero Bay watershed include Bonita
Springs, Fort Myers Beach, ane fffillage of Ester® Population estimates are includéa Table 4.4k.

Table4.4-k Estero Bay Population Estimates

City Population (2016) Population Change (2012016)
Bonita Springs 48,388 10.3%

Estao 30565 35.29%4%3

Fort Myers Beach 6,267 0.0%
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WILDLIFE HABITAT
Grade Criteria Acres Percgpt/
Qualifier

Werlangs 64581 | 57%
Remaining
g'a"gr.‘".’es 11,394 86%

emaining
Combined Percent 72%
Percent
Conservation 23% Minus
Lands
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N
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ources:
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Figure4.4-s Estero Bay Report Card
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Grade Criteria Bereen S wApE s
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Spgidl 16% 0.67
Impairment
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Surface i .
1
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vera raae
Total Acreage: 198,144 Total WBIDs: 19
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Wildlife Habitat:
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mangroves remainig. Portions of the watershed are highly developed, but the coastal mangrove fringe

has been substantially preserved. About 23% of the watershed is in conservation, which results in a

minus qualifier. Therefore, the Estero Bay Wildlife Habitat GraBe is

The Estero Bay Aquatic Preserve and Estero Bay State Park have preserved much of the Bay and
surrounding areas. However, development has continued to increase both in the coastal region of the

g GSNBEKSR YR Ayfl yRIZ A YaddsQandwidife inkitst. Actorlifpio tieNA 0 dzi |
{2dziK Cft2NARIF 2F0SNJalylF3aSYSyid 5Aa0NAOGIQa o6{C2a50
of wetlands in Estero Bay hagbanged fronurban use and forested uplandice 2004, according to

the most ecent land use daté2012) Mostof the headwagrs of Estero Bay are in tiensity
Reduction/Groundwater Resource (DR/GR) area of Lee County, a ladésigeation created to protect

water supply(aquifer recharge areasnd decreaselensity. Nonetheless, several large scale

developments and mining operations are proposed in the@®Réee map in Appendix 9.2If

approved, additional wetlandflowways, and wildlife habitatauld beat risk The Lee County

Conservation 20/20 land acquisition and mgaeent program will hopefully play a crucial role in

protecting additional lands in the Estero Bay watershed and the DR/GR, including theadr8@Xison

Farms property that encompasses three of the headwaters of Estero Bay. Preventing further loss of
wetlands and flowways, wetland and flowway restoration, and protection dftamhal conservation

lands arekey strategies to help improve wildlife habitat in the Estero Bay watershed.

Water Oualitv:@

¢KS 9aGSNR . I & ¢l ispoNEwkhSRQuA theavatérshddimpairedffok at Rast one
parameter categoryTable 4.4). The imperviousurfacecover in Estero Bay watershed is 12.4%, and
significanthydrologicalterations have occurredHowever, there are a number of completed, ongoing,
and planned restoration projects to improve hydrologic function; thus, a neutral no qualifier was
assigned for hydrology. The Estero Bay Water Quality Grdle is

Table 4.4] List of Category Impairments Estero Bay

Estero Bay

Parameter Category %ﬂ?ﬁé Acres Impaired
Metals 7 68,795.27
Oxygen 9 112,369.59
Pathogens 6 67,580.47
All 11 166,994.68
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Spatial Impairment: 166,995 acres
Severity of Impament: 248,745 acres

Metals (iron),oxygen DO, and pathogens (fecal coliform) are the most prevalent impairments listed.

The DO impairments are a mixture of category 5 and category 4d (no causative pollutant identified).

Since the 2011 Report Catlle mercury impairments in the Estero Bay watershed have been delisted

from category 5 to categoa TMDL complete see Apendix 7.9. Several other TMDLs have been

adopted in the Estero Bay watershed: Hendry Creek (fecal coliform), and Hendry Qudelparial

River (DO, causative pollutant Total Nitrogen). The Hendry Creek and Imperial River TMDLs for DO are

also covered under a Basin Management Action Plan (BMAP) adopted in 2012, collectively referred to as

the Everglades West Coast BMAP. Asgfatie BMAP, FDEP is conducting water monitoring studies in
2NRSNJ (2 ARSY(GATe &a2dz2NOSa 27T ydzi NA(Hyesidentidl septid KS | Sy
tanks; (2) residential lawn and ornamental fertilizer; (3) golf course fertilizere§4gimed water used

on golf courses; and (5) agricultug®? Sources of fecal coliform are also likely related to septics,

agriculture and/or pet waste, and wastewater facilitds.¢ KS 9adGd SN2 . & ! 3Syoe 2y
2014 State of the Bay Reportragdudes that some improvement in nutrient loading has been seen since

GKS [R2LIXGA2Y 2F [SS /2dzyieQa FSNIAEATSNI 2NRAYI YOS
f SR (2 FTtraKASNI KERNRf23&¢ | yR 2 @S Ndwvildlife hadtaiNE 3SY Sy
of Estero Bay must happen at the landscape/watershed $éale.
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Wiggins Pass/Cocohatchee River

The Wiggins Pass/Cocohatchee River watersh -

covers 119,610 acres a long, @rrow strip = O
between Estero Bay to the north and Naples B ( { =

to the south(Figure 4.4).1?” The Cocohatchee e
River and canal is the major tributary to the 1 \
watershed The headwaters to the watershed |
also overlap with the eastern part of the Estera
Bay watershd, and the hydrologic connection
to the Cocohatchee River and canal typically . —

occurs during high water events, such as @ - I SV
tropical storms'?®

Figure4.4-t Wiggins Pass/Cocohatchee River
Wiggins Pass has been called home by various
groups throughout its history, including the Calusa Indians in the 1&@@she Seminole Indians and
early European settlers in the 1808$.Wiggins Pass has been dredged since the 1950s to allow
navigation into the estuary and the Cocohatchee River. In the western portion of the watershed,
increased urban development in North Naples and Bonita Springs has led to the destruction of
mangroves and wetlands and the alteration of thatershedd & K & BNIB e2tchsive
conservation lands in the Corkscrew Regional Ecosystem Watershed (CRE&\&atst attract nature
enthusiasts and ectourists from the coastal areas.

A variety of wildlife continues to live in the sanctuaries of remaining natural habitat. Several Florida

panther sightings have occurred in the eastern portion of the wsktedthat overlaps with the

t FyGdKSNDA LINR Y NEBS ¢/IRS 20BNV Ry 2 I 2NB%api ySadAy3a ||
federallylistedthreatenedspecies, is located in Corkscrew Swamp. Other Federal and Stede li

species in thavatershedinclude the gopher tortoise, Florida sandhill crane, limpkin, and Big Cypress fox
squirrel. Several rare plants are also found in the Corkscrew Swamp, most notably the ghost8rchid

Florida manatees also travel inland frahe coast during the winter month's?

Twentyseven percent (32,348 acres) of conservation areas exists in the watershed to protect wildlife

FYR yIFGdz2NF f O2YYdzyAlASaod ¢tKS g GSNAEKSRQa fFNBSaA
network, including a @rtion of the 27,696acre CREW (16,493 acrahg Corkscrew Swamp Sanctuary

(11,679 acres) and the Pepper Ranch Preserve (2,460 acres). The CREW Land and Water Trust, Lee
County, and the South Florida Water Management Disttietoften partners irCREWAcquisitions in

orderto maintain aquifer recharge, natural flood protection, water purification, and preservation of

wildlife habitat!*® DelnorWiggins State Park (174 acres), located along the coast, was designated as an
Outstanding Florida Water in 199¢
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Land Use

The most prominent forms of land use in
the watershed are wetlands at 41% and
agriculture at 29%Figure 4.4u).

Population Estimates

The Wiggins Pass/Cocohatchee River
watershed is located in Collier, Lee, and
Hendry counties. The watershed has a
small overlap witttcommunities ofNorth
Naples and Bonita Springs. Their enti
populations are liged in Table 4.4n.%’

2017 Estuaries Report Ca6d

Water
Upland 4%
8%

Table4.4-m Wiggins Pass/ Cocohatchee River Population Estimates

Figure4.4-u Wiggins Pass/Cocohatchédver Land Uses

City Population (2015) Population Change (201R015)
Naples Park 7,195 (201454 20.5%%

North Naples 56,362 2.4%

Bonita Springs 48,388 10.3%
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Wiggins Pass/ Cocohatchee River

Figure4.4-v Wiggins Pass/ Cocohatchee River Report Card

! |
0 |
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Wildlife Habitat:

The Wiggins Pass/Cocobhee River watershed has about 70% of historic wetlands remaining and
about 66% of historic mangrove coverage remaining. The watershed near the coast is densely
developed; however, the interior includes several thousand acres of conservation lands €2udng
in a neutral qualifier. The Wiggins Pass/Cocohatchee River Wildlife GEade is

¢tKS / 2N] aONBg wSIA2yIlf 902aeaidiSY 2 iSNBRKSR | yR ! dz
to the interior preservation lands and DelrdViggins Pass StaRark tothe preservation otoastal

mangrove areas. However, the only significant acquisition sirc2011timeframewas the 600acre

Gargiulo property, which was bought by the State through the Florida Forever program as an addition to

the CREW projedt®

Water Oualitv:

The Wiggins Pass/Cocohatchee watershetbgraded with99% impaired for at least one parameter
category The imperviousurfacecover in the Wiggins Pass/Cocohatchee watershed is 5.3%, which
would receive no qualifier. However, due to thignificant hydrologic alterations and minimal
restoration activities, the hydrology qualifier has been modified to minitse final Wiggins
Pass/Cocohatchee River Water Quality Gradi®.is

Table 4.4n List of Category Impairmentis Wiggins Pass/Cocolbehee River
Wiggins Pass/ Cocohatchee River

Parameter Category Ir\;\:alzli[r)esd Acres Impaired
Metals 3 28,033.83
Oxygen 5 112,670.71
Pathogens 1 11,777.56
All 7 118,119.69
Spatial Impairment: 118,120 acre
Severity of Impairment 152,482 acres

The water quality impairments akxygen DO, metals (copper and iron), aqhthogensfecal

coliform). The DO impairment listings are a combination of category 5 and category 4d (no causative
pollutant identifed). The copper impairment is likely associated with the application of copper sulfates

as an algaecide on stormwater ponds, a longstanding practice in the area. In addition to the fecal
coliform impairment inland in Cow Slough, there is an adopted TidiDfecal coliform for the

/| 202KFG0KSS wA@SNI 9aidz NE @ t 2 ( Slyadidgs flom sudfadeNO S a A

pul;
(V)
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runoff, wildlife, pets, leaking or overflowing sewage lines, and leaking septicttggikSurrently, no

Basin Management Actiodd (BMAP) is under development for the Cocohatchee fecal coliform TMDL.
Inland, in the far northeast portion of the watershed, the Lake Trafford TMDLSs for nutrienisnized
ammonia and dissolved oxygen also lack an official BMAP. However, rest@aationanagement

activities have improved the water quality of the |akg.

Prior to development, the Cocohatchee Flowway was 20 miles waildsying sheet flow of freshwater
from the Corkscrew Swamp to reach the Imperial @otohatchee Riverdgricultue, land
development, and the building of roads narrowtt flowway first to 2 miles where it crosses the Lee
County line and then to 2,000 feethere it enters the Cocohatchee Canals the region continues to
grow, more emphasis will need to be plaaad hydrologic restoration and mitigating current
stormwater runoff in order to address the hydrologic and water quality concerns in the watershed.
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Naples Bay

Naples Bay is a shallow and narrow estuary tf
resides between Wiggins Pass to the north an
Rookery Bay to the soufffrigure 4.4n). The
contributing watershed has increased
dramatically from 6,400 acres to 89,922 acres
due to anthropogenic alteration's? Tributaries
to the estuary include the Goldera Canal,
Gordon River, Rock Creek and Haldeman Cre

Naples Bay was first inhabited by the Calusa |, =, .

Indians2,500 years ago, and the first Americarr
. o . Figure4.4-w Naples Bay

settlers did not arrive into the area until 1876.

Development begasoonafter the constructionofth&€ I YA YA ¢ NJ Af AY MPpHCZ ONRY

tourists. Naples Bay was first dredged in 1930, followed by more intensive daadiefél

developments in the 1950s and 60s as population continued to increase. Naples today is known for its

beachesandighSy R &aK2 LI y3IX A& 02y aiRFRBRisapredierdochoh ¥ OI LIA

for tourism, retirees, and seasonal residefftsits development, however, has led to constant intensive

land alteration activities such as canal construction arzhn developmenthat have greatly impaired

water quality and destroyed shoreline habitai®ngthe bay'*? According to a study conducted by the

Conservancy of Southwest Florida, Naples@aper has lost approximately 70% of its mangrove

forests, 80% oits oyster reefs, and 90% of its seagrass beds since#950.

Most of the Naples Bay watershed is urbanized, with little open space and preserve area rertéining.
Only one percent (989cees) of the Naples Bay watershed is conserved lands, consisting mostly of small
isolated parks, such as the Gordon River Greenway Park and Preserve (124 acres total) or portions of
larger preserves that overlap with adjacent watersheds, such as the 2a@868Corkscrew Regional
Ecosystem Watershed (475 acre$he majority of listed species within the watershed live in these

larger conservation areas, although some can be found along the coast in more developedagas.
cockaded woodpecker nests aadFlorida Panther Secondary Zone occur in the Corkscrew Swamp and
Picayune Strand areamndbald eagles nest along the Naples Bay c&#&&té Many listed species of

coastal birds, includg the least tern, and multiple species of sea turtles, including loggerhead and
green,are also found along the coakt

Land Use

The major type of land use in Naples Bay is urban at 61%wéallby wetlands at 19%igure 4.4x).
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Population Estimates

Naples Bay is within Collier County.
Communities within the watershed include
North Naples, Golden Gate Estates, East
Naples, and the City of Naplesopalation
estimates of the four largest communities
shown in Table 4-4 aretaken from Collier
| 2dzy 0@ Qa LISNXYIySyi
and projectiong®®

Table4.4-0 Naples Bay Population Estimates

2017 Estuaries Report Ceod

Figure4.4-x Naples Bay Land Uses

Planning Community Population Estimags (2014) | Change in Population (2012014)
North Naples 56,362 2.4%
Golden Gate 45,490 1.3%
East Naples 22,399 0.3%
City of Naples 19,736 (2016’ 1.0%
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Naples Bay

WILDLIFE HABITAT WATER QUALITY
L Percent/ o Percent GPA/
Grade Criteria Acres Salifer Grade Criteria Unimpaired | Qualifier

Wetlands Remaining 17,327 30% Spatial Impairment 8% 0.33
Mangroves Remaining 436 19% Severity of Impairment 70% 3.00
Combined Percent 25% Combined GPA 1.22

Percent o , Percent ,
Conservation Lands 1 WAGLIE Impervious Surface 16.3% NARUE
Hydrology (Descriptive) Minus

Overall Grade D-
Overall Grade D-
Total Acreage: 89,922 Total WBIDs: 9
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Figure 4.4-y Naples Bay Report Card
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Wildlife Habitat:

¢CKS DblLXSa .I& gFriSNAKSR Kla 2yfeé om: 2F GKS I NB}
historic mangrove coverage remaining. Naples Bay is also the most urbanized watersleteevin

the Report Card, at 61%. The intensive urbanizatiorchagibuted tothe lowest percentage of

conservation lands in the report, at a mere 1% of the entire watershed. Thus, the Naples Bay Wildlife

Habitat Grade i®-.

Very few conservation gaisitions have occurred in the past several years. Conservation Collier, the
local land acquisition programjasoperating in management status and only considering donations and
bargain salebetween 2011 and early 201Tn January 2017, the Board d#@zy i1& / 2 YYA A& A 2y SN,
voted to reinitiate the acquisition component of the progral®ome mangrove restoration attempts

have been made in Naples Bay, and the City of Naples encourages the use of rip rap (slanted rocky
material), instead of vertical sea wallas a way to help create better habitat conditions for mangrove
recruitment** Now thatthe Conservation Collier prograhas been revitalized, it will ben avenue to

protect additional areas within the watershed, identify wetland restoration opportasijtand provide

urban greenspace for residents and visitors. Until the extreme changes in flow patterns to Naples Bay
are addressed, mangrove restoration, as well as oyster reef and seagrass restoration, will be limited due
to the salinity flictuations am pollution input.

Water Quality

¢CKS DblL}XSa .F& gFriSNAKSRQA 4 GSNI) ljdzZfAGe A& RSANI
parameter categoryTable 4.4p). The impervious surface cover is 16.4%. Combined with severe

hydrologic alteratios, including dredging, channelization, and development, the hydrologic qualifier is

minus. Therefore, the Naples Bay Water Quality Grade is D

Table 4.4p List of Gtegory Impairments in Naples Bay

Naples Bay

Parameter Category Ir\;\:alzli[r)esd Acres Impaired

Metals 5 80,973.29

Oxygen 5 79,295.99

Pathogens 1 1,858.88

All 6 82,408.50
Spatial Impairment; 82,408 acres

Severity of Impairment 162,128 ares
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The major water quality impairments listed asgygen DO and metals (copper and iron). DO is a

combination of category 5 and category 4d (no causative pollutant identified). Changes since the 2011

Report Card evaluation include the delistingnafrient impairments (chlorophyl y2 ¢ YSSia C59t
assessment standard) and the delisting of the mercury impairments due to the adoption of the

statewide mercury Total Bximum Dédy Load (TMDLg see Appendix 7.5Copper is of major concern in

NaplesB & | yR AdGa GNAOdzil NAS& RdzSTheiGity of Xaflesénfifiedf Qa (i 2 E A
A02NXYolF GSN) 2dzi FILf &4 O2yySOGSR (2 GKS NBIA2YQa &Gz
practice of treating algae outbreaks in ponds with coppéfase.’*®

There is an adopted TMDL for one of the tributaries to Naples Bay, the Gordon River (DO, total nitrogen
as the causative pollutant). However, a Basin Management Action Plan has not been adopted to
implement the TMDL. Potential sourcesof r§ y | O O 2 NR A Yitludé gunofi &8 erobian5 [ &
from developed areas, smaltale construction, residential and commercial fertilizer use, pets,

residential septic tank failure, or poorly designed septic tats.

When the Golden Gate Canal was bugldrain the Northern Golden Gate Estatemals, it drastically
altered the hydrology of the areaAs a result, freshwatdlows increased during the wet season by 20
to 40 times historic flows, altering theensitive balance that once supported fishegsters, and
seagrasses in the bas/

In order to address the numerous water quality and hydrologic problems facing Naples Bay, a number of
projects need to be implemented: redirecting high flows away from the Golden Gate Canal and Naples
Bay, providing srmwater treatment for pollution removal, and implementing restoration plans for

already impaired waters.
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Rookery Bay

The Rookery Bay watershed is located south of Naple
and spans 127,261 acrésigure 4.4z). The main
tributary to Rookery Bay is Henderson Cré&k.

Similar to other estuaries in the region, the Calusa
Indianswere the first settlerof Rookery Bay, occupying
the land from 400 to 2,500 years a#f8.Historically
undeveloped, urban growth from Nagend Marco
Island began to encroach on tiBay in the 1960s. In
1964, a proposal was developed for the construction
0KS daw2ltR (2 b2gKSNBZ¢ |
would have connected Naples and Marco Islamtie
Conservancy of Southwest Florigkmown as the Collier
County Conservancy at that time)long with the
National Audubon Society and The Nature Conservar
responded to this environmentally detrimental
proposal, leading a community grassroots campaign
that resulted in the purchase of ov8f000 acres.
Together, these organizations successfully petitioned

2017 Estuaries Report Cafdl
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Figure4.4-z Rookery Bay

the State of Florida to designate Rookery Bay as a National Estuarine Research Reserve (NERR) in

197810

However, development continues south of the NERR in Marco Island and northERIR in the Lely
Resort and agricultural area3.oday, Marco Island and East Naples continue to be popular communities
for retirees and seasonatsidents and tourist$®! Canal systems and creeks receiving pattsfrom
humartinfluenced areas flow intthe more natural areas of the watershed. Several largedensity
residential communities have also continueda®built in Rookery Bay since 2011, including Marco

{K2NBak CARRf SND&a / NBS1 é6nZnod

Wentworth Estates/Treviso Bay (1,564 acrés).

Despite ongoing development, Rookery Bay is still predominatehprised ofwvetlands including
mangrove swamps, wet pinelands, and cypress swamps, as well as upland habitat including pine
flatwoods. The northeast corner of the watershed overlaps veitilorida Panther Primary Zone,

I ONXB & vares), &R G IS

considered critical habitat to sustaits population®® The mangrove forests of Rookery Bay support a
great diversity of speciegiégluding juvenile fisksand other marine life that depend on mangroves for

shelter and sustenance. The coastlines are considered smalltooth sawfish critical habitat by the National
Oceanic and Atmospheric Administrati®nBirds such as herons, egrets, cormorants, and endangered

wood storks use its islands for roosts and rookerigaptors, such as the American bald eagle and
osprey, sea turtles, bobcats, and manatees can also be found in Rookef} Bay.
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Fifty-two percent of the Rookery Bay watershed (66,571 acres) is protected lands, 41,641 acres of which

are part of the Rookery Bay NERRS 8 ONA O SR a4 a2yS 2F (GKS FSé NBYIFAY
estuaries in North Amerigh (i Ku&rineSeavironment and surrounding upland hammocks of the bay

provide prime habitat for a myriad of wildlife, including 150 species of hindsiumerous threatened

and endangered animal&! Other conservation areas include a portion of the 74;468 Piayune

Strand State Forest (20,233 acres) and a portion of the 7a2vd ColliefSeminole State Park (2,130

acres).

Agriculture Other
Land Use 6% 1%
Upland
The dominant forms of land use in Rookery 12%

Bay are wetlands at 50%, followed by urba
at 17% and wateat 14%(Figure 4.4aa)

Population Estimates

Rookery Bay is a part of Collier County.
Communities within the Rookery Bay
watershed include Marco Island, Naples
Manor, and Lely Resoft. Population Figure4.4-aa Rookery Bay Land Uses
estimates aremcluded in Table 4-4.

Table4.4-qg Rookery Bay Population Estimates

City Population Estimate (2016) | Population Growth (201€2016)
Marco Island 16,930 3.1%

Naples Manor 5,152 (20143 -7.396%

Lely Resdr 4,873 (2014y 4.8%4%
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Rookery Bay

WILDLIFE HABITAT WATER QUALITY
o Percent/ el Percent GPA/
Grade Criteria Acres CLEier Grade Criteria Unimpaired | Qualifier
Wetlands Remaining 63,093 69% Spatial Impairment 58% 2.33
Mangroves Remaining | 21,421 2% Severity of Impairment 83% 3.33
Combined Percent 1% Combined GPA 2.66
Pemen. | 52% Plus Pereent 6.8% | None
Conservation Lands Impervious Surface
Hydrology (Descriptive) None
Overall Grade B+
Overall Grade C
Total Acreage: 127,260 Total WBIDs: 5

Legend

V/ /A Conservation Lands
- Current Wetlands and Mangroves

[ ] watershed Boundary

Figure4.4-bb Rookery Bay Report Card
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Wildlife Habitat:

¢tKS w221SNE .l@& 6FGSNAKSR KIFra cdi: 2F GKS I NBlF Qa K
mangrove coverage remaining. The percentage of conservation lands is 528 dteghest amount

of preservation in the watersheds evaluated, and the area is recognized as unique habitat for wildlife.

The Rookery Bay Wildlife Habitat Grade is B+.

Approximately 1,500 acres of wetlands have been converted to urbasinse 2004, according to the
most recent land use datavith many others located within ongoing Planned Unit Developments. The
Rookery Bay National Estuarine Research Reserve and tlyei&catrand State Forest are the largest
tracts of conserved area within the watershed boundary. No significant land acquisition has occurred
since the 2011 Report Card, and the local eowation program, Conservation Colliegs not actively
acquired &nd since 2011. However, in early 2017, the Board of County Commissioners voted to
reinitate the acquisition componenand new propely nominationsare now being consideredAlmost

all wetland bss occurrean the highly developedarco Island anéh areasin the northern part of the
watershed. The Conservancy of Southwest Florida is assisting in a mangrove restoration project on Fruit
Farm Creek an area of mangrove dieff near Goodland within the NERR. The restoration project aims
to restore 64 acresf mangroves and begfit an additional 161 acres.

Water Qualitv:@

w221 SNE . I&Qa ¢!l (S NE K SadRge wvith @BNhphirdzt for At fed@st ohedpardméteri K S Y
category(Table 4.4). The imperviousurfacecover in the Rookery Bay watershisd.9%and there

are planned and ongoing restoration projects to improve altered hydrologic function. Therefore, no

hydrology qualifier is assignes&v2 2 { SNB . [ @Qa 2 [ICiSNJ vdzZ ftAG& DNIRS Aa

Table 4.4r List of Category Impairments Rookery Bay

Rookery Bay
Parameter Category In\g\:)zlli?esd Acres Impaired
Nutrients 1 38,555.37
Oxygen 2 53,610.27
Pathogens 1 38,555.37
All 2 53,610.27
Spatial Impament: 53,610 acres
Severity of Impairment 130,721 acres

The greatest number of impairment listings are in one large area of the watershed, WBID 3278U, that
encompasses much of Rookery Bay itself. The impairments include nutdegygen DO wih
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Biological Oxygen Demand as the causative pollutant), and fecal coliform. These impairments indicate
stormwater runoff from the watershed with nutrieatand fecal coliform impacting Rookery Bay. The
water quality gradéhas improved since the 2011 Rep@ardlikelyas a result of thelelisting of

mercury impairmentsiue to the adoption of the statewide mercury Total Maximum Daily LodtD(L)

¢ see Appendix 7.5

The hydrology of the Rookery Bay watershed has lseemewhataltered by development northfdhe
reserve and throughout Marco Islan@he alteration of the freshwater entering2 2 { SNE . | € Qa
tributary, Henderson Creek, from historic sheetflow tmoadside canal has resulted in decreased water
retention during the wet season arftypersaine conditions in Henderson Creek during periods of
drought.

The City oMarco Island, with the assistance of the Conservancy of Southwest Florida, passed a fertilizer
ordinance in 2016hat is designed toeduce nutrient loadsand improve water quality Currently, no

TMDLs are adopted in the Rookery Bay watershed; however, in response to a request by the

/| 2yaSNDlyOes 2.L5 oHTYy! A& y2¢ 2y C59tQa ¢a5]
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Ten Thousand Islands

The Ten Thousand Islands watershedissd2,441- Ten Thousand Islands
acre network of land, islands, small bays, and i
tributaries, with the eastern extent of the watershed ’ - e |

reaching into Everglades National Park, the northern . = - ‘
end reaching into Hendry County, and the southern “
end stretching into Monroe Count§Figure 4.4cc) ol
Tributaries including Blackwater River, Faka Union | [ -
Canal and River, and the Barron Canal and River, flo | I

into several baysgncluding Pumpkin, Faka Union, and |... \

Fakahatcheé®® (

Anabundance of seafood anahing opportunities
drew humans to the area for thousands of years,
starting with the Calusindians Early pioneer settlers .
of the region eventually moved to the coastal . & { \
destinations of Naples and Marco Island, resulting in | &2 /3
the Ten Thousand Islands sitay relatively . ) P ” f
undeveloped® However, he natural sheet flow of B —

freshwater in the area north of the Ten Thousand ~ Flgure4.4-cc Ten Thousantslands

Islands has been significantly affected by the

construction of canals during the development of ®mithern Golden Gate Estates (GGE)
subdivsion%! The string of 58 miles of canalsnstructed as part ahis project led to the diversion of
freshwater flows into one large canal (Faka Union Canal) that drains into Faka Union Bay, thus lowering
salinity in theBay while raising salinity in adgat waters'®? The establishment of larggcale canal
communities through dredge and fill operations within the Faka Union Canal system and the
development ofSouthern GGE, Port of the Islands, Everglades City, and Goodland led to destruction of
important habitat for the numerous species historically found in abundance in the réfidProjects

such as the Payune Strand Restoration Projdwve been initiated within the region to help restore

natural flows and return impzted portions of the watershed to approxiney historic conditiong8?

The watershed is made up of various habitatsluding cypress swamps, mixed shrubs, and pine
flatwoods,andits vast mangrove swamps and freshwater marshes promaeptionaffeedingand
nursery grounds® Nearly 200 fish species and 200 bird species are documémtetthesewaters,
including several endangered species such aftbhedamanatee, snail kite, peregrine falcon, wood
stork,andf 2 33 SNK S| R> ImiBySsyatrtles i Rhe eSudry.iQalso considered critical
habitat for the smalltooth sawfish, by the NOAANature preserves also provide home to over six
species of endangerent threatenedanimals, including the redockaded wodpecker, wood stork,
Everglades snail kite, Cape Sable seaside sparrow, and the Florida m&hadest of the watershedis
included inFlorida Panther Primary and Secondary Zones, considered critical areas to sustain their
populationl%®
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Sixtynine percent (1,063,663 acres) of the watershed is protected, giving the Ten Thousand Islands the
highest percentage of conservation lands of the watersheds assesseslReportCard The watershed

is home to 29,499 acres ofél85,000acre Ten Thousand Islands National Wildlife Refuge. The refuge is
composed almost entirely of mangrove

forests and is considered the largest of it¢ Water
type in North Americd® The majority of Upland 3%
the 728,370acre Big @oress National 8%
Preserve (727,109 acres) is also located
within the Ten Thousand Islasd
watershed. Another major protected are:¢
is the Fakahatchee Strand Preserve Statt
Park (78,386 acres), famous for its orchic
and bromeliads. The park is also the
largest strand swamp in the worfd” 168

Urban

1%
Other

0%

Land Use
Figure4.4-dd Ten Thousand Islands Land Uses

The most prominent forms of land use in
the Ten Thousand Islands watershed are wetlands at 68% and agriculture é%ig0%é 4.4dd).

Population Estimates

The Ten Thousand Islands watershed covers portions of Collier and Hendry counties. Communities
within the Ten Thousand Islands watershed include Immokalee, Everglades City, Chokoloskee, and Ave
Maria.>” Population Estimates for Inmokalee, Chokoloskee, and Evesylaiy are shown in Table 4.4

s. There is currently no population estimate data available for Ave Maria.

Table4.4-sTen Thousand Islands Population Estimates

City Population Estimate (20)6 Population Growth (2012016
Immokalee 24,905(2014) 3.1%

Chokoloskee 523 (20145%° 45.6%"°

Everglades City 432 8.0%
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Ten Thousand Islands.

Figure4.4-ee Ten Thousand Islands Report Card
















































































































































































































































































































































































































































































































































































































































