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2 List of Common Acronyms  
 

EBABM ς Estero Bay Agency on Bay Management 

BMAP ς Basin Management Action Plan 

BMP ς Best Management Practices 

cfs ς cubic feet per second 

CHNEP ς Charlotte Harbor National Estuary Program 

CERP ς Comprehensive Everglades Restoration Project 

CREW ς Corkscrew Regional Ecosystem Watershed 

CWA ς Clean Water Act 

EPA ς Environmental Protection Agency 

ERC ς Estuaries Report Card 

FDEP ς Florida Department of Environmental Protection 

FLUCCS ς Florida Land Use and Cover Classification System 

FNAI ς Florida Natural Areas Inventory 

FWC ς Florida Fish and Wildlife Conservation Commission 

FWS- US Fish and Wildlife Service 

GGE ς Golden Gate Estates 

HABs - Harmful Algal Blooms 

ICW ς Intracoastal Waterway 

IWR ς Impaired Waters Rule 

MFLs ς Minimum Flows and Levels 

NERR ς National Estuarine Research Reserve 

OFW ς Outstanding Florida Water 

SAV ς Submerged Aquatic Vegetation 

SFWMD ς South Florida Water Management District 
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STORET ς derived from STOrage and RETreival- a water quality database administered by the 

Environmental Protection Agency 

SWFCWP ς Southwest Florida Comprehensive Watershed Plan (formerly referred to as Southwest 

Florida Feasibility Study) 

SWIM ς Surface Water Improvement and Management 

SWFWMD ς Southwest Florida Water Management District 

TMDL ς Total Maximum Daily Load 

USACE ς US Army Corps of Engineers 

WBID ς Waterbody Identification Number 
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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 enjoyment.  The Gulf 

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 shellfish rely on this area where 

freshwater meets salt water.1  A mosaic of mangroves, freshwater marshes, saltwater marshes, rivers, 

and streams intertwine with canals, coastal development, agriculture and other human-influenced 

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 sloughs.  For this reason, it is vital to examine the entire watershed to 

identity the factors impacting the estuary.  

The beauty aƴŘ ǇǊƻŘǳŎǘƛǾƛǘȅ ƻŦ CƭƻǊƛŘŀΩǎ Ŏƻŀǎǘŀƭ ŜŎƻǎȅǎǘŜƳǎ ŀǊŜ ŀƭǎƻ ŘǊƛǾƛƴƎ Ŧorces ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ 

economic growth.  The recreational saltwater fishing industry contributes over 109,000 jobs and over 

$7.6 billion to the state economy, while the commercial fishing industry is the second largest in the 

nation, generating $12 million in in-state sales.2  Lƴ ŀŘŘƛǘƛƻƴΣ CƭƻǊƛŘŀΩǎ ōŜŀŎƘŜǎ ƘŀǾŜ ŀ Ϸрл ōƛƭƭƛƻƴ 

recreational value, and tourism is the #1 job provider in the state.3  With these values, it is no wonder 

that more and more emphasis is being placed on conserving, protecting, and restoring our estuaries for 

future generations.  

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

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

decades.  Thirty-ŦƛǾŜ ƻŦ CƭƻǊƛŘŀΩǎ ŎƻǳƴǘƛŜǎ ōƻǊŘŜǊ ǘƘŜ !ǘƭŀƴǘƛŎ hŎŜŀƴ ƻǊ DǳƭŦ ƻŦ aŜȄƛŎƻΣ ŀƴŘ 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ тр҈ ƻŦ CƭƻǊƛŘŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ƭƛǾŜŘ ŀƭƻƴƎ ǘƘŜ Ŏƻŀǎǘ ƛƴ нлмс.4  The population along the 

coast increased by approximately 977,000 residents between 2010 and 2016, with Lee County as one of 

the top five counties with the largest influx of residents. 4  The trend is likely to continue, as current 

models project a 37% increase in thŜ ǎǘŀǘŜΩǎ ǇƻǇǳƭŀǘƛƻƴ ōȅ нлпрΦ5   

In order to accommodate new residents, more infrastructure is being built along the coast, including 

developments and roads, often at the expense of the environment.  Destruction of filtering wetlands, 

increases in impervious 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 resources FƭƻǊƛŘƛŀƴΩǎ ŘŜǇŜƴŘ ƻƴ ŀǘ Ǌƛǎk.   

In Florida, 2016 was a crisis year for water.  January 2016 was the wettest January on record for a 

number of areas in the state,6 triggering a ripple effect with impacts felt across southwest Florida.  The 

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

estuaries, and algae blooms that lasted for months.  Four Florida counties, including Lee County on the 

west coast were under a state of emergency for 242 days as a result of the algae blooms and discharges.  

¢ƘŜ ŘƛǎŀǎǘŜǊ ŦƻŎǳǎŜŘ ǇǳōƭƛŎ ŀǘǘŜƴǘƛƻƴ ƻƴ ǘƘŜ ŦǊŀƎƛƭŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ Ŏƻŀǎǘŀƭ ŜŎƻǎȅǎǘŜƳǎ ŀƴŘ ǘƘŜ 

economies that depend on pristine beaches, fisheries, and clean water.  The Estuaries Report Card is a 
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policy tool to continue highlighting thŜǎŜ ǘȅǇŜǎ ƻŦ ŎǊƛǘƛŎŀƭ ƛǎǎǳŜǎ ŦƻǊ ǘƘŜ ǊŜƎƛƻƴΩǎ ǿŀǘŜǊǿŀȅǎ ŀƴŘ ǘƻ 

explore what the public and policy-makers can do to help address southwesǘ CƭƻǊƛŘŀΩǎ ǿŀǘŜǊ ŎƘŀƭƭŜƴƎŜǎΦ   

The Conservancy of Southwest Florida is committed to protecting and conserving the natural 

environment of the region, and one of our core goals is to prevent further degradation of our estuaries, 

nearshore marine waters, bays, rivers and freshwater resources.  To achieve this goal, a three-pronged 

approach is used through strategic policy and advocacy, scientific research, and action-oriented public 

education.  To create a sustained public resolve to protect and restore our estuaries, it is imperative that 

the public have access to information on the health of local estuaries to better understand the function 

and condition of estuarine watersheds and the associated challenges for management and restoration. 

For this purpose, the Conservancy created the Estuaries Report Card as a method to summarize the best 

available information about the healtƘ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ŜǎǘǳŀǊƛŜǎΦ  The Report Card compiles information 

from many sources, using consistent indicators of estuarine health, and converts this information into 

grades that represent southwŜǎǘ CƭƻǊƛŘŀΩǎ ŜǎǘǳŀǊƛƴŜ ƘŜŀƭǘƘΦ 

The 2017 Report Card utilizes the original four indicators from the 2005 Report ς extent of wetlands, 

conservation lands, water quality assessment data and hydrology information ς and also includes the 

2011 addition of mangrove coverage and the 2017 addition of impervious surface cover.  The 2017 

Report Card is most applicable as a representation of wildlife habitat and water quality status.  Some 

conclusions can be drawn through comparisons to the prior Reports; however, variables such as changes 

in watershed boundaries and the availability of data prevent specific trend analyses or direct 

comparison.   

tǊƻǾƛŘƛƴƎ ǎƻǳǘƘǿŜǎǘ CƭƻǊƛŘŀΩǎ public and decision-makers periodic snapshots on the environmental 

health of the region will hopefully lead to further grassroots and governmental initiatives to protect 

ǎƻǳǘƘǿŜǎǘ CƭƻǊƛŘŀΩǎ ŜǎǘǳŀǊƛŜǎ ŀƴŘ ƻǘƘŜǊ ŜȄŎŜǇǘƛƻƴŀƭ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ŦƻǊ future generations. 
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4.2 Indicators of Estuarine Health  

 

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

and (3) species abundance and diversity (indicator 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 (such as oysters) 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 comprehensive 

Řŀǘŀ ƻƴ ŜȄƛǎǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊŜƎƛƻƴ ƛƴ ƻǊŘŜǊ ǘƻ ŎƘŀǊŀŎǘŜǊƛȊŜ CƭƻǊƛŘŀΩǎ ŜƴǾƛǊƻƴƳŜƴǘ ōŜŦƻǊŜ 

and after human (anthropogenic) influence.  

The wildlife habitat grade for this Report Card uses three categories: (1) extent of wetlands remaining, 

(2) extent of mangroves remaining, and (3) extent of conservation lands.  The water quality grade was 

determined by combining the scores for water pollution, hydrologic alteration, and extent of impervious 

surface.  

Table 4.2-a Final Indicators Used 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 indicators used by 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 indicators (Appendix E).   

However, information does not exist for all of the potential indicators.  For example, although current 

estimates for seagrass coverage are available, there is no baseline (historic) data for estuaries outside 

the CHNEP region.  Therefore, indicators used for the 2017 Report Card were selected both for 

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

area.  

The following is a summary of each indicator and its relevance in representing estuarine health.  

Wildlife Habitat  

A healthy ecosystem 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 oysters, that created the 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 also lost.  /Ib9tΩǎ aŀƴŀƎŜƳŜƴǘ 

Plan identified fish ŀƴŘ ǿƛƭŘƭƛŦŜ Ƙŀōƛǘŀǘ ƭƻǎǎ ŀǎ ƻƴŜ ƻŦ ŦƻǳǊ άǇǊƛƻǊƛǘȅ ǇǊƻōƭŜƳǎέ ŦƻǊ ǘƘŜ ǊŜƎƛƻƴΦ7  

The habitat indicators discussed below are critical for many species of crabs, fishes, and sea birds, as 

well as for smaller organisms that provide food for these larger creatures.  

Extent of Wetlands Remaining  

²ŜǘƭŀƴŘǎ ŀǊŜ άŀǊŜŀǎ ǿƘŜǊŜ ǿŀǘŜǊ ŎƻǾŜǊǎ ǘƘŜ ǎƻƛƭΣ ƻǊ ƛǎ ǇǊŜǎŜƴǘ ŜƛǘƘŜǊ ŀǘ ƻǊ ƴŜŀǊ ǘƘŜ ǎǳǊŦŀŎŜ ƻŦ ǘƘŜ ǎƻƛƭ ŀƭƭ 

ȅŜŀǊ ƻǊ ŦƻǊ ǾŀǊȅƛƴƎ ǇŜǊƛƻŘǎ ƻŦ ǘƛƳŜ ŘǳǊƛƴƎ ǘƘŜ ȅŜŀǊΣ ƛƴŎƭǳŘƛƴƎ ŘǳǊƛƴƎ ǘƘŜ ƎǊƻǿƛƴƎ ǎŜŀǎƻƴΦέ8  Wetlands 

have hydric soils and a unique vegetation community adapted to the particular nutrient cycling and 

hydrologic characteristics of wetlands.8  Wetland plant species can consist of a combination of grasses 

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

marsh plants such as pickerel weed, cattail, and marsh grasses.9 

Wetlands are important for improving coastal water quality by filtering stormwater runoff and removing 

contaminants and sediments.10  Wetlands also play a critical role in regulating the flow of water into a 

watershed.  Excavation of drainage canals and the addition of impervious surfaces short-circuits surface 

water flow upstream and moves it rapidly down the coastal water basin, while passage of water through 

natural wetlands extends the purification process.  This ensures the delivery of freshwater to the estuary 

at natural rates and volumes.  During times of high precipitation, wetlands may also act as storage for 

floodwater, reducing the rate of runoff and replenishing groundwater.10  One acre of wetland can store 

over a million gallons of floodwater.11   

In addition, wetlands provide habitat for a variety of coastal birds, mammals, and fisheries species. 

Wetland loss and degradation reduce the amount of habitat available to support healthy populations of 

wildlife and marine organisms and decrease the natural ability of the land to deal with seasonal 

flooding.12  The extent of wetlands remaining 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 several reasons.  First, 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 terrestrial animals, such as birds, mammals, crustaceans, and fishes.13,14  Third, mangroves 
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act as an effective buffer against storms, disperse wave energy, inhibit erosion, and absorb 

floodwaters.15  

Mangroves have also been proposed as a means to monitor change in coastal 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 

freshwater inundation.16  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 may also be important aspects to consider; 

however, these indicators were not included in the analysis due to inadequate data across the region.  

Extent of Conservation Lands  

With the rapid development of coastal watersheds in southwest Florida, pavement and lawns are 

rapidly replacing wetlands and other natural areas.  The 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 easements.  Conservation lands are critical to the protection of estuaries and 

coastal watersheds.  Conversely, 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, nutrients, and 

contaminants.  Covering the land with impervious surfaces and installing drainage systems create an 

imbalance in the timing and delivery of surface water.  These activities also prevent the recharge of 

groundwater and adversely impact water clarity and quality.17  

CƭƻǊƛŘŀ CƻǊŜǾŜǊ ƛǎ ǘƘŜ ǎǘŀǘŜΩǎ ŎǳǊǊŜƴǘ ŎƻƴǎŜǊǾŀǘƛƻƴ ƭŀƴŘ ŀŎǉǳƛǎƛǘƛƻƴ ǇǊƻƎǊŀƳΣ ŀƴŘ Ƴŀƴȅ CƭƻǊƛŘŀ CƻǊŜǾŜǊ 

projects are located within Report Card watersheds.  Local conservation land acquisition programs exist 

in Sarasota, Charlotte, Lee and Collier Counties.  Private land trusts and non-profits 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 

annually to less than $20 million annually.  In response, a coalition of environmental groups, 

ǎǇŜŀǊƘŜŀŘŜŘ ōȅ ǘƘŜ CƭƻǊƛŘŀΩǎ ²ŀǘŜǊ ŀƴŘ [ŀƴŘ [ŜƎŀŎȅ ŎŀƳǇŀƛƎƴΣ ǎǳŎŎŜǎǎŦǳƭƭȅ ƎŀǘƘŜǊŜŘ ŜƴƻǳƎƘ ǎƛƎƴŀǘǳǊŜǎ 

to place a constitutional amendment (Amendment 1) on the 2014 ballot to dedicate 33% of existing real 

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

overwhelming 75%.18  In 2017, $0 was allocated by the legislature for Florida Forever.  Efforts are 

underway to ensure that the legislature allocates the collected funds as directed by the amendment 

language.  A bill was passed by the Florida legislature in 2016 that will dedicate 25% or $200 million 

(whichever is less) of Amendment 1 dollars to Everglades restoration projects, with 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 bonded funding 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 program between 2011 and 

2013, although the program still considered bargain sales and donations.  In January 2017, the Board of 

/ƻǳƴǘȅ /ƻƳƳƛǎǎƛƻƴŜǊΩǎ ǾƻǘŜŘ ǘƻ ǊŜƛƴƛǘƛŀǘŜ ǘƘŜ ŀŎǉǳƛǎƛǘƛƻƴ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳΣ ŀƴŘ new property 

nominations are now being evaluated.  Sarasota and Lee County programs remain well funded.  Lee 

/ƻǳƴǘȅΩǎ /ƻƴǎŜǊǾŀǘƛƻƴ нлκнл ǇǊƻƎǊŀƳΩǎ Ŏƻƴǘƛƴǳŀǘƛƻƴ ǿŀǎ ƻƴ ǘƘŜ нлмс ƎŜƴŜǊŀƭ ŜƭŜŎǘƛƻƴ ōŀƭƭƻǘ ŀƴŘ 

passed with an overwhelming 84% of the vote.19  The Conservancy of Southwest Florida, along with 

other groups and individuals, spearheaded the Yes On Conservation 20/20 campaign to support the 

continuation of the program.  The resounding vote of confidence by Lee County citizens demonstrates 

that southwest Floridians place a high value on the conservation of environmentally-sensitive lands and 

the protection of water resources and wildlife habitat.   

Moving forward, highlighting the economic benefits derived from natural landscapes to the public and 

decision-makers, and emphasizing why it is vital to support and revitalize public land acquisition 

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 a useful indicator of estuarine watershed health 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 upon water quality.  Coastal water quality is affected by 

both natural and anthropogenic factors, such as rainfall, tidal action, coastal development and 

alterations in water flow patterns.  Changes in these factors may lead to detrimental impacts including 

extreme fluctuations in salinity, increases in harmful bacteria or other pollution, and hypoxia (not 

enough oxygen in the water).  These situations severely compromise estuarine health, which in turn 

endangers coastal species such as seagrasses, manatees, and even humans that rely on the water.20  The 

following are important water quality criteria grouped into six major parameter categories and used as 

indicators of estuarine health in southwest Florida.  The list of specific water quality standards used by 

FDEP to assess these parameters can be found in Appendix 7.1. 
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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 plants.  A continuous biochemical 

storage-release-cycling system supplies these nutrients to the ecosystem.  Without these 

sources of nutrient replacement, the ecosystem would gradually become impoverished; 

however, high loads of these compounds (eutrophication) may throw off estuarine balance and 

cause unnaturally large algal blooms or other adverse ecological effects.21, 22  

 

Eutrophication is a natural process associated with some lakes and estuaries, but human 

activities can also trigger or greatly accelerate eutrophication by increasing the rate at which 

nutrients and organic substances enter aquatic ecosystems from the surrounding watersheds.  

Agricultural runoff, urban runoff, leaking septic systems, sewage discharges, and eroded stream 

banks can all increase the flow of nutrients and organic substances into aquatic systems.  When 

high nutrient concentrations stimulate algal blooms, the water may be affected in two ways.  

First, algal blooms can decrease light penetration, negatively impacting Submerged Aquatic 

Vegetation (SAV) such as seagrasses and resulting in the loss of the food and shelter for many 

estuarine species.  Second, the amount of dissolved oxygen can be severely depleted during the 

decomposition of the algae.21  In some cases, such as that of red tide or blue-green algae blooms 

with microcystins, algal blooms may even cause direct toxicity to other organisms (as discussed 

in further detail in Appendix 8.3).    

 

Numeric nutrient standards were recently adopted by Florida as new water quality standards.  

However, the water quality assessment information used in this Report Card was evaluated 

under the prior narrative nutrient standard that included response parameters such as 

Chlorophyll-a (chl-a) and Tropic State Index (TSI) to determine attainment.   

 

Chlorophyll-a 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 excess, chl-a is 

used as an indicator for nutrient impairment.23 

 

Trophic State Index is a classification system of biological productivity on a rating scale of 1 to 

100 and is derived from Total Nitrogen, Total Phosphorus, and chl-a measurements.  It is usually 

measured in lakes.  Lakes with a TSI of less than 30 lack in nutrients and biological productivity, 

while TSI values greater than 70 usually indicate an overabundance of nutrients that can harm 

wildlife.24 
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Unionized Ammonia was also included in the nutrient parameter category since ammonia is a 

nitrogen waste released by aquatic animals, affecting the nutrient cycle.  

2) Oxygen Depletion:  

Biological Oxygen Demand (BOD) is a measure of the amount of dissolved oxygen used by 

microorganisms to assimilate organic wastes.  BOD is the most commonly used parameter for 

determining the oxygen demand on the receiving water of a municipal or industrial discharge. 

The greater the BOD, the more rapidly oxygen is being depleted.25 

The rate of oxygen consumption in an estuary is affected by a number of factors, including 

temperature, the presence of certain kinds of microorganisms, and the types of organic and 

inorganic material in the water.  A high BOD indicates a large presence of organic matter in the 

water.  Increases in organic matter may be caused by natural sources, such as leaf litter, or by 

anthropogenic sources.  Major anthropogenic sources contributing to high levels of BOD in this 

region are wastewater treatment facilities, septic tanks, and agricultural and urban runoff.25 

Dissolved Oxygen Concentration (DO) 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 oxygen dissolved 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 pollution.  Human sources of 

nutrients can lead to low DO because the nutrients stimulate algal growth; when the algae die, 

oxygen is required by the bacteria responsible for decomposing the dead algae.  Current and 

accurate data on concentrations of DO in water are essential for documenting changes to the 

environment caused by natural phenomena and human activities.  Time of day and long-term 

information on the condition of the system is important as well, due to fluctuations in DO levels 

based on temperature, salinity, and available light. 25  

 

3) Pathogens (e.g., Bacteria, Protozoans):  

Pathogens act as infectious agents of disease, spreading illnesses such as cholera, salmonella, 

typhoid fever, and dysentery.  High levels of pathogenic organisms in the water column are a 

human health concern.  CƻƭƛŦƻǊƳ ōŀŎǘŜǊƛŀ άŀǊŜ ŀ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ǊŜƭŀǘƛǾŜƭȅ ƘŀǊƳƭŜǎǎ 
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microorganisms that live in large numbers in the intestines of man and warm- and cold-blooded 

ŀƴƛƳŀƭǎΦέ 26, 27  They originate from soils, plants, and human and animal wastes.  Fecal coliform 

bacteria (including Escherichia coli), a subgroup of total coliforms, generally do not pose a 

danger to people or animals, but they may indicate the presence of other disease-causing 

bacteria such as those causing typhoid, dysentery, hepatitis A, and cholera.  Stormwater runoff 

and leaching from septic systems and animal feedlots are common sources of fecal 

contamination.27 

 

Bacterial contamination in shellfish, primarily fecal coliform, can pose a problem for human 

health if contaminated shellfish are consumed.  Sources of contamination include sewage 

treatment plants, on-site sewage systems, farm animals, boater waste, pets, and wildlife.21  The 

Florida Department of Health (FDOH) monitors contamination levels in shellfish harvesting areas 

and determines whether the areas should be open, closed, or restricted to harvesting.  

Currently, the FDEP determination for impairment is based on a degradation of harvesting 

status as opposed to the current harvesting status.  This means that some areas with prohibited 

harvesting status are not listed as impaired due to their consistent status as prohibited; this also 

means that some conditional status locations are impaired, having been downgraded from 

permitted to conditional during the monitoring period.28, 29 

 

4) Metals/Toxins:  

The levels of contaminants and toxins have increased in estuaries as a result of industrial 

activities and discharges, spurred by industrialization in the 1940s and 1950s.  These 

contaminants include pesticides, fungicides, herbicides, oils, greases, and heavy metals such as 

copper, mercury, and zinc.  Toxins are introduced to estuaries through industrial discharges; 

runoff from lawns, streets, and agriculture; urban development; and boating.  In addition, the 

ŜǎǘǳŀǊȅΩǎ ƻǿƴ ǎŜŘƛƳŜƴǘ Ƴŀȅ ǎŜǊǾŜ ŀǎ ŀ ǎƻǳǊŎŜ ƻŦ ŎƻƴǘŀƳƛƴŀƴǘǎ ŘǳŜ ǘƻ ǘƘŜ ōǳƛƭŘǳǇ ƻŦ ǘƻȄƛŎ 

compounds deposited over the years. 30 

 

Monitoring for the presence of toxins can provide information about possible effects on 

estuarine community structure.  Toxins in an estuary can directly affect even top predators 

through the process of bioaccumulation and biomagnification, whereby the concentrations of 

toxins accumulate in the flesh and increase every level up the food chain. 30  Because there are 

limited water quality standards and sampling for toxins other than metals in southwest 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 organisms.  Heavy 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, can enter the food chain.  For some metals, long-term 

exposure in even relatively small concentrations may lead to serious health effects.21  The 

metals focused on for this Report Card are cadmium, copper, iron, lead, and mercury.  

 

Cadmium may be airborne or carried by water and has many sources.  Incineration of rubber 

and some plastics, plating from old cars and airplanes, some fungicides, and galvanized pipes, 

roofs, and cisterns are all potential sources of cadmium contamination. 31  In humans, cadmium 

can lead to flu-like symptoms and lung damage.  Trace levels of cadmium ingested over a long 

period of time can result in kidney damage, fragile bones, lung disease, and cancer. 32  Cadmium 

also stunts growth and causes a variety of internal damages to wildlife, and can be lethal if the 

concentration is high enough.33 

 

Copper may 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 disorders.  Less severe implications are unpleasant odor and taste associated with 

contaminated waters.  Copper can also be toxic for aquatic life at high enough concentrations. 34 

Uptake of this metal is also related to cadmium presence. 34 

 

Iron, although an essential nutrient and detoxifying agent in small concentrations, can form 

precipitates on fish gills and other body parts in high concentrations, inhibiting their function or 

smothering them.  Iron has also been found to degenerate cells and decrease light penetration 

into the water.34  This metal occurs naturally in groundwater, but can also be present in 

wastewater and stormwater, due to corrosion, and in fertilizer. 35  

 

Lead accumulates in the body and affects the central nervous system, with pregnant women 

and children most at risk. 36  Symptoms may be flu-like, and continued exposure may cause 

kidney, nerve, and brain damage.  Lead poisoning can also occur in wildlife, resulting in damage 

to the nervous, immune, and reproductive systems, and can lead to paralysis and death. 37   

Although small levels occur naturally, industry, pipes, fittings, and the service connections of 

some household plumbing systems are common sources. 34 

 

Mercury is an airborne pollutant released by incineration and fossil fuel combustion that is 

converted to methyl mercury when it reaches the water.  High concentrations may cause 

neurological problems and death in wildlife and humans.  Even after emissions have stopped, 

sediments in polluted waters may continue to pose a threat.  In addition, accumulation in fish 

tissue can be dangerous to those who eat fish. 38   
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5) Physical Parameters:   

Physical parameters can provide valuable data in relation to water quality and estuarine health 

and can include pH (waterbody acidity or alkalinity), salinity (salt content), and concentrations of 

dissolved or suspended substances.  They can also be used to determine the source of 

impairment; for example, constant high turbidity can indicate that excessive amounts of 

stormwater are entering a receiving water body. 39    

 

pH is a measure of acidity 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 in the range 

of 7.0-8.5, neutral to slightly alkaline.  pH is generally relatively stable in estuarine and marine 

waters because of carbonate buffering.  However, significant changes in pH may occur due to 

disturbance of acid sulfate soils from mine drainage or chemical 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, an important component of shell-forming organisms.  Changes in pH of more 

than 0.5 units from the seasonal maxima or minima could cause significant harm to organisms 

inhabiting the estuary.39 above39   

 

Dissolved Solids include a variety of substances that can dissolve in water including salts, metals, 

and organic compounds.  Total dissolved solids is not a measure of water quality per se but an 

indicator of the presence of other substances  and is only measured in Class I potable waters.   

Elevated total dissolved solids can result in incrustations, films, or precipitates on fixtures; 

corrosion of fixtures; and reduced efficiency of water filters and equipment. 40   

 

Salinity/Chloride is the concentration of salts in water.  FDEP uses chloride as one of the 

measures of salinity for watershed assessments.  In estuaries, salinity tells us how much 

freshwater has been mixed with seawater.  There is a gradient in salt content that starts with 

high values 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 weaken organisms and cause them 

to succumb to biotic pressures such as predation, competition, disease, or parasitism. 41  

 

Specific Conductance ƛǎ ǘƘŜ ƳŜŀǎǳǊŜ ƻŦ ǘƘŜ ǿŀǘŜǊΩǎ ŀōƛƭƛǘȅ ǘƻ ŎŀǊǊȅ ŀƴ ŜƭŜŎǘǊƛŎŀƭ ŎǳǊǊŜƴǘ ŀƴŘ ƛǎ 

used as an indirect measure of salinity.  Conductivity 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 normalized to a temperature of 25 °C.42   
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Turbidity/Total Suspended Solids is another important physical pollutant because it reduces 

water clarity, thereby limiting the amount of sunlight that reaches submerged aquatic 

vegetation (SAV), such as seagrasses and phytoplankton.  Turbid water results from the delivery 

or resuspension of sediments and other materials caused 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 turbidity, and 

reduce light penetration.  If light penetration is reduced significantly and for a sufficient period 

of time, plant growth may decrease, thus impacting the organisms dependent upon SAV for 

food and cover.43   

 

As particles of silt, clay, and organic materials settle to the bottom, non-mobile organisms can 

suffocate and sediment can blanket hard bottom, decreasing its habitat value. 

 

6) Biology:  

FDEP measures the biological health of waterbodies based on an aquatic community-based 

evaluation consisting of one of the following procedures: Stream Condition Index (SCI), 

BioRecon (used only for planning list assessments), Lake Vegetation Index (LVI), or Shannon-

Weaver Diversity Index.  ¢ƘŜ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘ ƛǎ ǘŜŎƘƴƛŎŀƭƭȅ ŦƻǊ άōƛƻƭƻƎƛŎŀƭ ƘŜŀƭǘƘ,έ 

although FDEP refers to this parameter in the listing process as biology, and it is based on a 

pass-fail analysis of the aforementioned procedures.  For example, SCI assesses benthic 

macroinvertebrate health in streams, and LVI assesses aquatic plants (macrophytes) in lakes. 44   

The collection of biology data is generally sparse throughout the region, although FDEP has 

ǎǘŀǊǘŜŘ ǇǊƛƻǊƛǘƛȊƛƴƎ ŎƻƭƭŜŎǘƛƻƴ ƻŦ {/LΩǎ ŦƻǊ ƴǳǘǊƛŜƴǘ and dissolved oxygen assessments, for 

example.  Moreover, the Florida Impaired Waters Rule (IWR) requires a causative pollutant in 

order to list a waterbody as impaired for biology.  If a causative pollutant is not identified, then 

the waterbody is placed in category 4d (Study List).   

Waterbodies categorized as пŘΩǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ƛƳǇŀƛǊŜŘ ŀƴŘ ƛƴŎƭǳŘŜŘ ƻƴ ǘƘŜ олоόŘύ ƭƛǎǘ 

ǎǳōƳƛǘǘŜŘ ǘƻ 9t!Φ  IƻǿŜǾŜǊΣ пŘΩǎ ŀǊŜ ƴƻǘ ǇǊƛƻǊƛǘƛȊŜŘ ŦƻǊ ¢a5[ ŘŜǾŜƭƻǇƳŜƴǘ ǳƴǘƛƭ ŀ ŎŀǳǎŀǘƛǾŜ 

pollutant is identified per the procedures outlined in 62-303.430.  As a result, there are no 

current TMDLs for biology in the region, and all waterbodies that have failed biological 

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

listed in category 4d, not category 5.  Please see Appendix 7.2 for 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 hydrology.  Excessive 

freshwater withdrawals and over-drainage or dramatic increases of freshwater flowing into an estuary 

are examples of alterations that take place as a result of anthropogenic activities.  These hydrological 

changes can decrease water quality by increasing turbidity and nutrient loading, changing the residence 

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 the level of suspended particulates, 

thereby increasing light penetration and photosynthesis.  This indicator is evaluated through a 

measurement of impervious surface cover (ISC) and a qualitative assessment of the hydrologic changes 

in the estuary watersheds. 

Extent of Impervious Surface  

The percentage of impervious surface cover (ISC) across an estuaryΩǎ watershed is a new addition to the 

Report Card to provide an additional estimate of hydrologic function.  Impervious surfaces are any 

anthropogenic structure including surfaces paved with asphalt or concrete, parking lots, sidewalks, 

roads, and rooftops that inhibits water from infiltrating the soil. 45  ISC harms the physical, chemical, and, 

ultimately, the biological quality of streams and estuaries.  Because these artificial surfaces prevent 

water from passing through, they result in higher volumes of stormwater runoff and more frequent and 

severe peak flow events. 46  The higher discharges worsen water quality by transporting and 

concentrating pollutants and sediment from urban areas into local and downstream water bodies. 47  

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 in 

macroinvertebrate and fish diversity and density, and that increases in ISC further damage wildlife 

populations. 48   
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4.3 Grading Methodology  
 

This report assesses the health of each estuarine watershed based on two categories: Wildlife Habitat 

and Water Quality.  A Wildlife Habitat grade was assigned based on the averaged percentage of 

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

the percentage of conservation lands within the same watershed.  Water pollution assessment lists 

were used to calculate the water quality grade for each watershed, and those grades were then 

ǿŜƛƎƘǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǿŀǘŜǊǎƘŜŘΩǎ ǉǳŀƭƛǘŀǘƛǾŜ ƘȅŘǊƻƭƻƎƛŎ ŎƻƴŘƛǘƛƻƴǎ and percentage of ISC. 

Wildlife Habitat 

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

(2) Extent of Mangroves Remaining, and (3) Extent of Conservation Lands.  The baseline for the extent of 

ǿŜǘƭŀƴŘǎ ǊŜƳŀƛƴƛƴƎ ƛǎ ǘƘŜ άǇǊŜŘŜǾŜƭƻǇƳŜƴǘέ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ŜŀŎƘ ǿŀǘŜǊǎƘŜŘΦ  Wildlife Habitat was graded 

based on the percentage of remaining wetlands averaged with percentage of mangroves remaining, 

qualified with a plus (+) or minus (-) derived from the percentage of conservation lands.  

In order to calculate the Extent of Wetlands Remaining, the current wetland acreage was divided by the 

pre-development wetland acreage and multiplied by 100 to obtain a percentage.  The percentage of the 

Extent of Wetlands Remaining was assigned a letter grade according to the following scale.  The same 

method was used for Extent of Mangroves Remaining.  

Grade Percentage 

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 on the percentage of acres within the watershed 

that are in permanent conservation.  The Conservation Lands percentage was assigned a value on a 

scale of 36% and above (+), no qualifier for 24-35%, and 23% or less (-). 

Extent of Wetlands Remaining 

The most current estimate of wetlands is calculated using the Florida Land Use and Cover Classification 

System, commonly known as FLUCCS, ǇǳōƭƛǎƘŜŘ ōȅ CƭƻǊƛŘŀΩǎ ²ŀǘŜǊ aŀƴŀƎŜƳŜƴǘ 5ƛǎǘǊƛŎǘǎΦ  Because the 

Report Card area falls within the boundaries of the South Florida Water Management District (SFWMD) 

and the Southwest Florida Water Management District (SWFWMD), both FLUCCS data layers were used 

(see Table 4.3-a below for corresponding water management districts and watershed).  The most recent 

FLUCCS shapefile available from the SFWMD at the time this analysis was completed was tƛǘƭŜŘ ά[¦-мнέΣ 

with data representing land use data published in 2012.  The most recent FLUCCS shapefile available 

ŦǊƻƳ ǘƘŜ {²C²a5 ǿŀǎ ǘƛǘƭŜŘ ά[¦-ммΣέ representing land use data published in 2011.  The 6000 series of 
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FLUCCS codes denote different wetland types and were selected from the FLUCCS data layer to 

represent existing wetlands.  The Greater Charlotte Harbor, Pine Island, and Caloosahatchee watersheds 

are split between water management districts.  For these watersheds, the most recent (2012 SFWMD) 

data were used where available, while the older (2011 SWFWMD) data were applied to the remaining 

area. 

Lƴ ŀǊŜŀǎ ǿƘŜǊŜ ƴŜƛǘƘŜǊ ά[¦-мнέ nƻǊ ά[¦-ммέ data ǿŜǊŜ ŀǾŀƛƭŀōƭŜΣ ǘƘŜ ά[¦-луέ C[¦//{ ǎƘŀǇŜŦƛƭŜ ŦǊƻƳ ǘƘŜ 

SFWMD, representing land use data published in 2008, was used. 

Table 4.3-a Water Management Districts that oversee each watershed 

Watershed Corresponding Water Management District 

Coastal Venice SWFWMD 

Lemon Bay SWFWMD 

Charlotte Harbor SFWMD / SWFWMD 

Pine Island Sound SFWMD / SWFWMD 

Caloosahatchee River SFWMD / SWFWMD 

Estero Bay SFWMD 

Wiggins Pass/Cocohatchee SFWMD 

Naples Bay SFWMD 

Rookery Bay SFWMD 

Ten Thousand Islands SFWMD 

 

The pre-ŘŜǾŜƭƻǇƳŜƴǘ ǿŜǘƭŀƴŘǎ ŀǊŜ ŀƭǎƻ ǇǊƻǾƛŘŜŘ ōȅ ōƻǘƘ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ŘƛǎǘǊƛŎǘǎ ƛƴ ŀ άǇǊŜ-

development wŜǘƭŀƴŘǎέ Řŀǘŀ ƭŀȅŜǊΦ  The following categories of wetlands were extrapolated from the 

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

Swamp Forest, Tidal Marsh, and Wet Prairie.  The following categories of wetlands 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 wetlands.  Since both datasets reflect pre-development conditions, they were merged. 

Acreages of each habitat were calculated using the calculate geometry tool in ArcGIS 10.3.  Acreages 

were summed using the statistics tool in the attribute table.  Details of the wetlands acreage for each 

watershed are found in Appendix 6.1. 

Extent of Mangroves Remaining 

Current coverage of mangroves for all watersheds was determined from a GIS shapefile provided by the 

CƭƻǊƛŘŀ CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ /ƻƴǎŜǊǾŀǘƛƻƴ /ƻƳƳƛǎǎƛƻƴ όC²/ύ ǘƛǘƭŜŘ άCƭƻǊƛŘŀ aŀƴƎǊƻǾŜǎ нлмпΦέ 

The merged pre-development wetlands shapefile was also employed to determine historic mangrove 

coverage.  ¢ƘŜ ŎŀǘŜƎƻǊƛŜǎ άaŀƴƎǊƻǾŜǎέ ŀƴŘ άaŀƴƎǊƻǾŜ {ǿŀƳǇǎέ ǿŜǊŜ ǎŜƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜ ǿŜǘƭŀƴŘǎ 

shapefile. 

The extent of mangroves remaining was calculated in the same manner as wetlands.  Details of the 

mangroves acreage for each watershed are found in Appendix 6.3. 
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Extent of Conservation Lands 

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

were identified for each watershed based on information provided by the Florida Natural Areas 

LƴǾŜƴǘƻǊȅ όCb!Lύ άaŀƴŀƎŜŘ [ŀƴŘǎέ Řŀǘŀ ƭŀȅŜǊ ŘŀǘŜŘ 5ŜŎŜƳōŜǊ нлмпΦ  Aquatic Preserves were also 

included in ǘƘŜ 9ȄǘŜƴǘ ƻŦ /ƻƴǎŜǊǾŀǘƛƻƴ [ŀƴŘǎ ŀŎǊŜŀƎŜ ōȅ ǳǘƛƭƛȊƛƴƎ ǘƘŜ ά!ǉǳŀǘƛŎ tǊŜǎŜǊǾŜǎέ Řŀǘŀ ƭŀȅŜǊ 

dated December 2011.  The Managed Lands and Aquatic Preserve shapefiles were clipped to each 

ǿŀǘŜǊǎƘŜŘΩǎ ōƻǳƴŘŀǊȅ ŀƴŘ ŀŎǊŜŀƎŜǎ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǘƘŜ ŎŀƭŎǳƭŀǘŜ ƎŜƻƳŜǘǊȅ ǘƻƻƭΦ  Where 

Managed Lands and Aquatic Preserves overlapped, the overlap between the layers was subtracted out 

of the Aquatic Preserves acreage, in order to avoid double-counting the overlapping areas.  The 

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

in Appendix 6.5. 

 

Water Quality 

The calculation of the water pollution score for each watershed has two parts: (1) the acres of spatial 

impairment ς how many total acres do not meet water quality standards for one or more parameter 

categories, and (2), the severity of the impairment - when one waterbody is impaired 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 information on 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 boundary using the calculate 

geometry tool in GIS.   

2. The acreages for impaired WBIDs ς waterbodies in Categories 4d, 4e and 5 - was summed to 

identify the total number of impaired acres within the watersheds, also using the calculate 

geometry tool.  

3. The remaining 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 score (Table 4.3-b).  Each rank is based on the following percentage scale to 

correlate the unimpaired acreage percentage with GPA score ς the higher the unimpaired 

percentage, the better the grade: 

 

 



The Conservancy of Southwest Florida                                                              2017 Estuaries Report Card 25 
 

Table 4.3-b GPA Scale for Spatial Impairment/Percentage Unimpaired 

GPA Score Percentage 
Unimpaired 

4.00 93-100% 

3.67 85-92% 

3.33 77-84% 

3.00 69-76% 

2.67 61-68% 

2.33 53-60% 

2.00 45-52% 

1.67 37-44% 

1.33 29-36% 

1.00 21-28% 

0.67 13-20% 

0.33 0-13% 

 

 

Impairment Severity Score: 

1. To determine the severity of impairment within 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) Oxygen-depleting wastes, (5) Pathogens, (6) 

Physical Parameters.  

2. 9ŀŎƘ ƛƳǇŀƛǊŜŘ ².L5Ωǎ ŀŎǊŜŀƎŜ ǿŀǎ ƳǳƭǘƛǇƭƛŜŘ ōȅ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŎŀǘŜƎƻǊƛŜǎ ŦƻǊ ǿƘƛŎƘ ƛǘ ǿŀǎ 

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 were divided by the total impaired acres (see #2 under spatial impairment) for the 

watershed multiplied by 6τthe number of possible categories of impairment.  

o This method does count multiple categories of impairment as more severe than a single 

one.  However, it does not account for the differences in toxicity levels of certain 

pollutants.  

o 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 GPA grade to ensure the overall 

water quality grade is consistent with a high score ς and equals a higher letter grade. 

 

 

 

Combined Water Quality Spatial and Severity Grade 

1. The final water pollution score weights the spatial impairment more heavily than the severity of 

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 impairments occur within the impaired area.   

 

2. The spatial 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. 

 

 
 

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

Grade Combined GPA 

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 

 
Narrative Hydrologic Restoration Qualifier  

The 2005 and 2011 Report Cards documented alterations in hydrology for the ten watersheds.  The 2017 

Report Card relied on interviewing local 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 or new development since 2011.   
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Impervious Surface Cover Qualifier 

The percentage of ISC in each watershed was added to provide an additional estimate of hydrologic 

impacts.  The data was obtained from the National Land Cover Database 2011 Percent Developed 

Imperviousness shapefile.  Average percentages were calculated across each watershed and then 

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

Cover Model to determine stream health and quality, which several studies have supported.48  The 

National Oceanic and Atmospheric Administration (NOAA) also uses this model in its Coastal Change 

Analysis Program (Figure 4.3-a).49  Given the ƳƻŘŜƭΩǎ ǳǎŀƎŜ ōȅ bh!! ŀƴŘ ƻǘƘŜǊǎ, the Conservancy 

decided to apply the model ranges to help update and provide the 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 

significant declines were given a minus qualifier. 

 

Figure 4.3-a Impervious Cover Percentages with Corresponding Water Quality, taken from NOAA 

!ŎŎƻǊŘƛƴƎ ǘƻ bh!!Σ άThe model acknowledges 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 practices.  The wide range of possible stream quality scenarios 

associated with low impervious cover indicates that these other metrics should be explored when 

evaluating multiple management practices aimed at improving water quality.έ49  Evaluating the 

additional metrics recommended by NOAA for the ISC cover is outside the scope of this report.  

However, the general ranges identified in Table 4.3-c provide guidelines for assigning the hydrologic 

qualifier.  

Table 4.3-c Impervious Surface Cover Impacts and Report Card Qualifiers 

Percent 
Imperviousness 

Impact Description 
Report Card 

Qualifier 

0-1% Unstressed 
Can maintain hydrologic function and 
supports aquatic life 

Positive (+) 
1.1-5% 

Slightly 
Sensitive 
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5.1-10% Sensitive 
Can maintain hydrologic function, but  
signs of degradation begin to show 

None 

10.1-25% Impacted Hydrologic functions and water quality 
become compromised, significant 
decline of aquatic populations Negative (-) 25.1-60% 

Non-
supporting 

61.1-100% 
Urban 

Drainage 
Only functions as a conduit of 
floodwaters 

 

Combined Hydrologic Qualifier 

The hydrologic qualifier 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 watershed had 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 hydrologic alterations such as channelization and control structures that negatively 

impact the hydrology of the watershed to a demonstrated greater extent than impervious surface cover.  

Statewide Mercry TMDL Impacts 

5ǳŜ ǘƻ ŘŜƭŀȅǎ ƛƴ C59tΩǎ ǿŀǘŜǊǎƘŜŘ ŀǎǎŜǎǎƳŜƴt process, comprehensive new water quality data was only 

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

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

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

the statewide mercury Total Maximum Daily Load (TMDL) that was adopted in 2013.  Once a waterbody 

has an adopted TMDL, it is moved from category 5 (impaired) tƻ ŎŀǘŜƎƻǊȅ пŀ ό¢a5[ ŀŘƻǇǘŜŘύ ƻƴ C59tΩǎ 

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 Cycle 3, where mercury is no 

longer listed in category 5 and is not captured as a pollutant in the Report Card methodology.  The other 

watersheds still contain the mercury impairments in category 5.  To illustrate how the statewide 

mercury TMDL and similar changes in assessment process or standards can potentially impact the Water 

Quality grades, the grades for Coastal Venice, Lemon Bay, Greater Charlotte Harbor, Pine Island Sound 

and the Caloosahachee River watersheds were calculated without the mercury impairments (Table 4.3-

d).  These are only for illustrative purposes and should not be considered as a definitive interpretation of 

what the grades would be should all the assessment data be available.  More information on the 

watershed assessment delay and the statewide mercury TMDL is in Appendix 5.1 and Appendix 7.5, 

respectively.  
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Table 4.3-d Water Quality Grade Calculated with and without Mercury Impairment for the five Northern Watersheds 

Watershed 
Grade with mercury 

impairment 
Grade without 

mercury impairment 

Coastal Venice C- C- 

Lemon Bay D- B- 

Greater Charlotte 
Harbor 

C+ B+ 

Pine Island Sound D B 

Caloosahatchee River D- D- 
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4.4 The Ten Estuaries of Southwest Florida  

 

Southwest Florida is a complex interconnected system of mangrove swamps, marshes, sloughs, ponds, 

lakes, rivers, canals, and estuaries that encompasses over 11 million acres in its entirety.  The region 

ranges from north of Lake Okeechobee south toward the Florida Everglades and includes southern 

Sarasota, Charlotte, Glades, Hendry, Lee, and Collier counties.  The 2017 Estuaries Report Card focuses 

on ten estuary watersheds including Coastal Venice, Lemon Bay, Greater Charlotte Harbor, Pine Island 

Sound, Caloosahatchee River, Estero Bay, Wiggins Pass/Cocohatchee River, Naples Bay, Rookery Bay, 

and the Ten Thousand Islands (Figure 4.4-a). 

The boundaries for each of the estuaries and their watersheds are based on the Florida Department of 

9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴΩǎ όC59tύ ǿŀǘŜǊōƻŘȅ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ numbers (WBIDs), each of which depicts a 

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, several of the watersheds and WBIDs depicted in the 2017 Report Card are 

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

 
Figure 4.4-a Watersheds of Southwest Florida 
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 Coastal Venice 

Coastal Venice is 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 County (Figure 4.4-b).  The 

watershed comprises three interconnected shallow bays 

ς Lyons, Dona and Roberts ς separated from the Gulf of 

Mexico by a barrier island.  Dona and Roberts Bay are 

fed by Shackett and Curry Creeks, respectively, while 

Lyons Bay is not connected to a freshwater system.50  

The Coastal Venice watershed is part of the Charlotte 

IŀǊōƻǊ bŀǘƛƻƴŀƭ 9ǎǘǳŀǊȅ tǊƻƎǊŀƳΩǎ ǎǘǳŘȅ ŀǊŜŀΦ   

Historically, the Coastal Venice watershed was 

characterized by slough-like and meandering freshwater 

systems that flowed through seasonal wet depressions 

before draining to the bays.50  The Calusa Indians, who 

controlled the region when the Spaniards arrived in the early 16th Century, were the first of many to 

alter the natural environment by creating basic canal systems and artificial islands built from shells.51 

Such early alteration of the land was a sign of what was to come, as the current Venice coastline is 

representative of intense alteration as a result of coastal development.  In 1948, the coast was mostly 

intact with only a few homes or farms along the waterfront.  However, by the 1950s and 1960s 

mangroves were removed to build seawalls and manmade structures; marshes were replaced by 

residential canals and waterfront home sites; and shallow estuarine areas were dredged to supply 

landfill for waterfront properties.50  The Intracoastal Waterway (ICW) was also constructed in the 1960s 

to allow commercial shipping vessels to navigate between Hatchett Creek and Alligator Creek.52,53  The 

presence of the ICW and urban runoff along the coastline add further challenges for watershed 

management. 

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

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

ǘƘŜǎŜ ǇǊŜƘƛǎǘƻǊƛŎ ǎƘŀǊƪΩǎ ǘŜŜǘƘ ǘƘŀǘ ǾŀǊȅ ƛƴ ǎƛȊŜ ŀƴŘ ŎƻƭƻǊ Ƙŀǎ ōŜŎƻƳŜ ŀ ŦŀǾƻǊƛǘŜ ǇŀǎǘƛƳŜ ƻŦ ōƻǘƘ ǾƛǎƛǘƻǊǎ 

and residents of the area.54  Further recreational opportunities exist for sportsmen and wildlife 

enthusiasts.  Fishermen can expect to find a wide variety of fish including mackerel, black sea bass, and 

snook, while birders can find great blue herons, and the threatened wood stork and Florida scrub 

jay.55,56  Birds and other wildlƛŦŜ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ǿŀǘŜǊǎƘŜŘΩǎ ǇǊƻƳƛƴŜƴǘ Ƙŀōƛǘŀǘǎ ƛƴŎƭǳŘƛƴƎ ǇƛƴŜ 

flatwoods, freshwater marshes and swamps, as well as shrub and brushland. 

Figure 4.4-b Coastal Venice 
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Twelve percent (7,725 acres) of the Coastal Venice watershed is conserved.  The watershed contains 

most of the 6,113-acre Pinelands Reserve (4,332 acres), followed by a majority of the 1,691-acre 

Heritage Ranch Conservation Easement at (1,636 

acres). 

Land Use 

The dominant type of land use in the Coastal 

Venice watershed is urban at 34%, followed by 

agriculture at 22% (Figure 4.4-c). 

Population Estimates 

The Coastal Venice watershed is located in 

Sarasota and Manatee Counties.  Communities 

within Coastal Venice include Venice, Laurel, and 

Nokomis.57  Population estimates for the 

communities are included in Table 4.4-a. 

 

Table 4.4-a Coastal Venice Population Estimates 

City Population (2016) Population Change (2010-2016) 

Venice 21,849 5.3% 

Laurel 8,174 (2014)58 0%59 

Nokomis 3,478 (2014) 60 9.8%61 
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Figure 4.4-c Coastal Venice Land Uses 
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Coastal Venice 

 
Figure 4.4-d Coastal Venice Report Card 
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Wildlife Habitat:  

¢ƘŜ /ƻŀǎǘŀƭ ±ŜƴƛŎŜ ǿŀǘŜǊǎƘŜŘ Ƙŀǎ ƭƻǎǘ ƳƻǊŜ ǘƘŀƴ рл҈ ƻŦ ǘƘŜ ŀǊŜŀΩǎ ƘƛǎǘƻǊƛŎ ǿŜǘƭŀƴŘǎ ŀƴŘ ƳŀƴƎǊƻǾŜǎ 

and is the third most urbanized watershed evaluated in the 2017 Report Card.  In addition, only 12% of 

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 preservation is a majority of the Pinelands Reserve, a combination nature 

park and mitigation area surrounding a landfill owned by Sarasota County,62 followed by the privately 

held Heritage Ranch Conservation Easement.  Most of the watershed falls within Sarasota County, which 

has a two-prong local land acquisition programτthe Environmentally Sensitive Lands Protection 

Program (ESLPP) and Neighborhood Parkland Acquisition Program63τthat could contribute to future 

improvements to and protection of wildlife habitat.  Although seagrass is not used as a grading 

indicator, seagrass beds have rebounded in the Dona and Roberts Bay area above the restoration target, 

indicating improvements in submerged habitat conditions.64  Preventing further loss of wetlands and 

mangroves, protecting additional conservation areas, and restoring historic wetland areas are strategies 

that can help enhance wildlife habitat in the Coastal Venice watershed.   

Water Quality:  

Coastal Venice has poor to mid-range water quality, with 71% of the watershed impaired for at least one 

parameter category (Table 4.4-b).  Moreover, due to the urbanized nature of the watershed, hydrology 

in the area has been severely altered.  There are a few planned hydrologic restoration projects in the 

Coastal Venice area, but they have not been completed.  The impervious surface cover in this highly 

developed watershed is 11.2%, and the qualitative assessment of hydrologic alteration is poor; 

therefore, the Coastal Venice Water Quality grade is C -.   

 

Table 4.4-b List of Category Impairments in Coastal Venice  

Coastal Venice  

Parameter Category 
WBIDS 

Impaired 
 Acres Impaired  

Metals 6 8,160.92 

Nutrients  1 33,566.28 

Oxygen  3 38,329.37 

All  8 44,538.91 

Spatial Impairment:  44,539 acres  

Severity of Impairment:  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 impairments in fish tissue. 

However, 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 in place (see Appendix 7.5).  

Of the three waterbodies with DO impairments, one indicates nutrients (chl-a) as the causative 

pollutant, one indicates biological oxygen demand, and one has yet to have a causative pollutant 

identified.  To date, no parameter-specific TMDLs have been developed for the Coastal Venice 

watershed.  
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Lemon Bay 

Extending from South Venice to the Gasparilla Island 

Causeway, the Lemon Bay watershed is a 62,320-acre 

watershed that has six basins discharging into the Bay:  

Alligator Creek, Woodmere Creek, Forked Creek, Gottfried 

Creek, Ainger Creek, and Lemon Bay Coastal (Figure 4.4-

e).  The Bay is separated from the Gulf by several barrier 

islands, including Manasota Key, Don Pedro Island, and 

YƴƛƎƘǘΩǎ LǎƭŀƴŘΦ65  

Similar to the other estuaries in the region, the land was 

first used by the Calusa Indians until the 1700s.66  Since 

then, its location along the coast has made it an attractive 

place to live and visit.  Due to the relatively high 

percentage of urban land use, the watershed has been 

impacted by stormwater runoff, channelization of natural 

streams, increase of impervious surfaces, and conversion 

of natural habitat to other land uses.  The tributaries to 

the estuary have also been transformed by ditching for mosquito control and development activities.67 

FortunatelȅΣ [ŜƳƻƴ .ŀȅΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ƘŀǾŜ ŀƭǎƻ ǊŜŎŜƛǾŜŘ ōŜƴŜŦƛŎƛŀƭ ǊŜŎƻƎƴƛǘƛƻƴΦ  ¢ƘŜ ŜǎǘǳŀǊȅ Ƙŀǎ 

been designated as part of the Charlotte Harbor National Estuary Program (CHNEP), an aquatic preserve 

established by the Florida Legislature, and as an Outstanding Florida Water (OFW) by the Florida 

Department of Environmental Protection (FDEP).68  The major types of wildlife habitat in Lemon Bay are 

pine flatwoods, freshwater marshes, and shrub and brushland, where one can find significant wildlife, 

including wood storks, sea turtles, manatees, and eagles.68   

 

Twenty-six percent of the Lemon Bay watershed 

(16,178 acres) is set aside for conservation.  The 

Lemon Bay Aquatic Preserve (6,994 acres) is a 

network of mangroves, marsh grass, and large 

expanses of seagrass meadows that are valuable 

habitats to over 150 species of birds, 100 species of 

invertebrates, and 200 species of fishes.69  Portions 

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

and the 44,560-acre Charlotte Harbor Preserve State 

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

 

Land Use 

The dominant type of land use in Lemon Bay is urban 

at 38%, followed by upland at 33% (Figure 4.4-f). 

Urban
38%

Upland
33%

Water
13%

Wetlands
8%

Agriculture
4%

Other
4%

Figure 4.4-e Lemon Bay 

Figure 4.4-f Lemon Bay Land Use 
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Population Estimates 

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

include Englewood, South Venice, Rotonda West, Placida, Grove City, Manasota Key, and Venice 

Gardens.  Table 4.4-c depicts population estimates for the three largest municipalities.70 

 

Table 4.4-c Lemon Bay Population Estimates 

City Population Estimate (2014) Population Growth (2010-2014) 

Englewood 14,92971 0.4%72 

South Venice 13,97673 0.2%74 

Rotonda West 8,46675 -0.3%76 
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Lemon Bay 

 
Figure 4.4-g Lemon Bay Report Card 
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Wildlife Habitat:  

¢ƘŜ [ŜƳƻƴ .ŀȅ ǿŀǘŜǊǎƘŜŘ Ƙŀǎ ŀōƻǳǘ тл҈ ƻŦ ǘƘŜ ŀǊŜŀΩǎ ƘƛǎǘƻǊƛŎ ǿŜǘƭŀƴŘǎ ŀƴŘ ŀōƻǳǘ сл҈ ƻŦ ƘƛǎǘƻǊƛŎ 

mangrove coverage remaining yet also exhibits the second highest percentage of urban 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 development in the region and the preservation of key wetland and 

mangrove coastal areas have resulted in a Wildlife Habitat Grade of B.   

¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀǊŜŀǎ ŀǊŜ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ [ŜƳƻƴ .ŀȅ !ǉǳŀǘƛŎ tǊŜǎŜǊǾŜΣ 

Myakka State Forest, and 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 conditions.77   

Water Quality:  

Lemon Bay has degraded water quality with 95% of the watershed impaired for at least one parameter 

category (Table 4.4-d).  The hydrology of the watershed has been severely altered, although several 

restoration projects have been completed since 2011.  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 Grade is D-. 

Table 4.4-d List of Category Impairments in Lemon Bay 

Lemon Bay  

Parameter Category 
WBIDS 

Impaired 
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  

Severity of Impairment:  136,080 acres  
 

The most pervasive water quality problems in this watershed fall into the metals category, specifically 

mercury, followed by the oxygen and nutrients categories.  Nineteen waterbodies are listed for mercury 

impairment based on mercury levels found in fish tissues.  However, 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 in place (see Appendix 7.5).  The nutrient impairments 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 impairments, according to the Charlotte Harbor National Estuary Program.7  Land development 

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

has experienced over-ǇǳƳǇƛƴƎ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ŀƴŘ ǘƘŜ ŎƘŀƴƴŜƭƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ 

coastal creeks.  To date, two TMDLs have been adopted within the Lemon Bay watershed: Coral Creek-

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

The Greater Charlotte Harbor watershed extends from the northern headwaters of the Peace River to 

the coast of Charlotte Harbor (Figure 4.4-h).  This 

2,054,195-acre region is comprised of three basinsτ

the Peace River, Myakka River, and Charlotte Harbor 

Properτeach with unique hydrological, ecological, 

and management characteristics.7  ¢ƘŜ tŜŀŎŜ wƛǾŜǊΩǎ 

major tributaries include Shell Creek, Horse Creek, 

Paynes Creek, Joshua Creek, and Charlie Creek.  The 

aȅŀƪƪŀ wƛǾŜǊΩǎ ǘǊƛōǳǘŀǊƛŜǎ ƛƴŎƭǳŘŜ /ǳǊǊȅ /ǊŜŜƪΣ 5ŜŜǊ 

Prairie Creek, and Howard Creek.  The large size of the 

watershed of Charlotte Harbor Proper compared to 

the size of the estuary itself results in approximately 

10,880 acres draining into 640 acres - a 17:1 ratio.  

The high watershed-to-estuary ratio underscores the 

importance of the watershed in determining the 

health of the estuary.78 

Charlotte Harbor Proper was once part of the center 

of the Calusa Kingdom that reigned in Florida between 

400 B.C. and the 1700s.66  Subsequently, the Peace River basin was used for phosphate mining and 

agriculture, including citrus, cattle ranching, and row crop farming.  Since the 1880s, this basin has been 

the home of the largest phosphate mining industry in the stateτproducing yields to satisfy 25 percent 

of world demand and 75 percent of U.S. demand for phosphate fertilizer.79, 80  The impacts from mining 

resulted in the 2004 listing of the Peace River as one of the 10 most endangered rivers in the United 

States.81  The Myakka River basin has historically been used for cattle ranching and agriculture, which 

continue today alongside the expanding urban development in the area.7  To the south lies the basin of 

Charlotte Harbor Proper, where the coastline continues to attract rapid urban development.  Tourism is 

the third largest industry in the region and occurs in all three basins.7  Along with land degradation, 

dissolved oxygen and salinity levels in the Harbor are significantly affected by both natural seasonal 

fluctuations in river discharges, and also fluctuations that arise from development and agricultural water 

use.7   

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 feed into itτthe 

tŜŀŎŜ ŀƴŘ aȅŀƪƪŀ wƛǾŜǊǎΦ  ¢ƘŜ ǿŀǘŜǊǎƘŜŘΩǎ ƴŀǘǳǊŀƭ Ƙŀōƛǘŀǘǎ ƛƴŎƭǳŘŜ ŦǊŜǎƘǿŀǘŜǊ ǎǿŀƳǇǎ ŀƴŘ ƳŀǊǎƘŜǎΣ 

shrub and brushland, and pine flatwoods.  The estuarine parts of the watershed contain extensive 

seagrass meadows, mangrove swamps, and salt marshes, all of which serve as nurseries for shrimp, 

crabs, and fish.  The estuary supports 86 82 ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŜƴŘŀƴƎŜǊŜŘ ŀƴŘ ǘƘǊŜŀǘŜƴŜŘ ǎǇŜŎƛŜǎΣ ƛƴŎƭǳŘƛƴƎ 

the Florida manatee, Florida grasshopper sparrow, and several species of sea turtles, and is critical 

habitat for the smalltooth sawfish.83  The Harbor also supports important commercial and recreational 

fishing and shellfishing industries and is recognized internationally as a hot spot for sport fishing.84   

Figure 4.4-h Greater Charlotte Harbor 
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The State and Federal governments have conserved land in Greater Charlotte Harbor over the past 

several decades.  In 1987, recognition of the immense natural resource value of the watershed led to 

the inclusion of the Charlotte Harbor as a National Estuary in the Clean Water Act that sought to 

identify, restore, and protect estuaries of national importance.  The Charlotte Harbor National Estuary 

Program (CHNEP) published its first management plan in 2000 and most recently updated the plan in 

2013.7  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 (37,134 

acres) and the Peace River Basin contains the 

Bright Hour watershed conservation easement 

(32,241 acres).  The 34-mile section of Myakka 

River in Sarasota County is designated a Florida 

Wild and Scenic River.7  The Charlotte Harbor 

Proper basin is home to several significant tracts 

of conservation lands, such as a portion of the 

67,570-acre Fred C. Babcock /  Cecil M. Webb 

Wildlife Management Area (47,906 acres), the 

Gasparilla Sound-Charlotte Harbor Aquatic 

Preserve (81,484 acres), and a portion of the 

44,560-acre Charlotte Harbor Preserve State Park 

(27,843 acres).  

Land Use 

The dominant land use in the Greater Charlotte Harbor watershed is agriculture at 34%, followed by 

urban and wetlands at 21% each (Figure 4.4-i). 

Population Estimates 

The Greater Charlotte Harbor watershed comprises portions of Polk, Lee, Sarasota, Hardee, DeSoto, and 

Charlotte counties.  Communities include Lakeland, North Port, Port Charlotte, Winter Haven, Arcadia, 

Punta Gorda, Wauchula, and Bowling Green.  Table 4.4-e depicts ǘƘŜ ǘƻǇ ŦƻǳǊ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎΩ ǇƻǇǳƭŀǘƛƻƴ 

estimates.57    

Table 4.4-e Greater Charlotte Harbor Population Estimates 

City Population (2016) Population Change (2010-2016) 

Lakeland 102,507 5.2% 

North Port 64,472 12.4% 

Port Charlotte 55,942 (2014)85 1.8%86 

Winter Haven 39,524 16.7% 

Agriculture
34%

Urban
21%

Wetlands
21%

Upland
16%

Water
7%

Other
1%

Figure 4.4-i Greater Charlotte Harbor Land Use 
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Greater Charlotte Harbor  

 
Figure 4.4-j Greater Charlotte Harbor Report Card 
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Wildlife Habitat:  

¢ƘŜ DǊŜŀǘŜǊ /ƘŀǊƭƻǘǘŜ IŀǊōƻǊ ǿŀǘŜǊǎƘŜŘ Ƙŀǎ ŀōƻǳǘ то҈ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ƘƛǎǘƻǊƛŎ ǿŜǘƭŀƴŘǎ ŀƴŘ ŀōƻǳǘ сн҈ 

of historic mangrove coverage remaining.  Despite nearly 390,000 acres protected, due to the vast size 

of the watershed, this represents only 19% of the watershed, resulting in a minus qualifier.  Therefore, 

the Greater Charlotte Harbor Wildlife Habitat Grade is B-.  

Based on the most recent land use data from the Water Management Districts, Charlotte Harbor has 

had many acres of wetlands converted to forested uplands, mining, and urban development land uses. 

Many of the conservation areas surrounding Charlotte Harbor Proper are in public ownership but are 

interspersed with development that has displaced natural areas and agriculture.7  The 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 mining company added over 4,000 acres to 

preserved lands in the watershed.  The 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 land in 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 watershed, including the Charlotte 

Harbor Estuary and Peace River Refuge, that include properties that will hopefully be added to existing 

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

Water Quality:  

DǊŜŀǘŜǊ /ƘŀǊƭƻǘǘŜ IŀǊōƻǊΩǎ ǿŀǘŜǊ ǉǳality is in the mid-range, with 54% of the watershed impaired for at 

least one parameter category (Table 4.4-f).  The hydrology of the watershed has been altered in many 

areas but, there are a number of completed, ongoing, and planned restoration projects.  The impervious 

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

C+.  

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

Greater Charlotte Harbor 

Parameter Category  
WBIDS 

Impaired 
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 are oxygen (DO), nutrients, and metals.  Many of the DO 

impairments are associated with areas with nutrient impairment,7 and nutrients are considered the 

άŎŀǳǎŀǘƛǾŜ Ǉƻƭƭǳǘŀƴǘέ ƛƴ ŀ ƴǳƳōŜǊ ƻŦ ǘƘŜ 5h ƭƛǎǘƛƴƎǎΦ  tŀǊǘ ƻŦ /ƘŀǊƭƻǘǘŜ /ƻǳƴǘȅΩǎ Ƴǳƭǘƛ-year 

implementation plan for RESTORE Act funding is a project aimed to eliminate septic tank systems in the 

coastal areas of the County that will reduce future potential nutrient loading once implemented.87  

Mercury is the predominant metal impairment, although there are also some listings for iron.  However, 

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 in place (see Appendix 7.5).   Notably, 27% of 

the Greater Charlotte Harbor watershed is not measured for any parameter category and no water 

quality monitoring data was available for those particular waterbodies in the assessments available at 

the time the Report Card was compiled.  There are twelve TMDLs approved in the Greater Charlotte 

Harbor watershed for either nutrients or bacteria.   
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Pine Island Sound 

The Pine Island Sound watershed is a 187,111-acre 

region immediately south of the Greater Charlotte 

Harbor watershed and encompasses Matlacha Pass, 

Pine Island Sound, and San Carlos Bay, as well as Pine 

Island and the barrier islands of Cayo Costa, Captiva, 

and Sanibel Island (Figure 4.4-k).  The Pine Island 

Sound watershed is part of the Charlotte Harbor 

bŀǘƛƻƴŀƭ 9ǎǘǳŀǊȅ tǊƻƎǊŀƳΩǎ ǎǘǳŘȅ ŀǊŜŀΦ   

Pine Island Sound estuary was historically known for 

shellfish fisheries.  However, the scallop fishery 

disappeared in the early 1960s, and the shellfish 

population has been on the decline.  Much of the 

ecological degradation in the Sound has been 

attributed to expanding urban development, water 

pollution from agricultural and residential runoff, and 

water mismanagement of the Caloosahatchee River 

system.  Direct runoff and rainfall from the heavily 

channelized and hydrologically altered City of Cape 

Coral provides the majority of freshwater to Pine Island Sound, influencing the quantity and quality of 

freshwater flow into Matlacha Pass and San Carlos Bay.88  During large releases from the Caloosahatchee 

River, part of the outflow moves through San Carlos Bay into southern Pine Island Sound.  Dredging 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 fluctuations.7 

 

Despite the impacts to this watershed, 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 fish, and over 150 bird species.89  Tarpon and snook swim in its waters, and egrets, 

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

area serves as habitat for eight known federally-listed endangered species, including the Atlantic green 

turtle, leatherback turtle, Atlantic hawksbill turtle, Kemps ridley turtle, wood stork, Everglades kite, and 

Florida manatee.90  It is also designated as critical habitat for the smalltooth sawfish by the National 

Oceanic and Atmospheric Administration (NOAA).91 

 

Figure 4.4-k Pine Island Sound 
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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 fifty-five percent (105,193 acres) of its watershed 

in public conservation.  These protected areas serve to preserve wildlife, aquatic life, and native plant 

communities, and act as estuarine buffers.  The major preserves include the majority of the 53,934-acre 

Pine Island Sound Aquatic Preserve (51,838 acres), a portion of the 44,560-acre Charlotte Harbor 

Preserve State Park, (14,051 acres), the 

Matlacha Pass Aquatic Preserve (12,497 acres), 

and the J.N. Ding Darling National Wildlife 

Refuge (6,359 acres).  

Land Use 

The dominant form of land use in the Pine 

Island Sound watershed is open water at 45%, 

followed by wetlands and urban at 21% each 

(Figure 4.4-l).  

Population Estimates 

The Pine Island Sound watershed is located in 

Lee County.  Communities in the watershed 

include Sanibel, Captiva, Saint James City, and a portion of Cape Coral.57  Table 4.4-g depicts population 

estimates for the communities. 

 

Table 4.4-g Pine Island Sound Population Estimates 

City Population Estimate (2016) Population Growth (2010-2016) 

Cape Coral 170,474 10.5% 

Sanibel 6,591 1.9% 

Saint James City 3,784 (2010)92 N/A 
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Figure 4.4-l Pine Island Sound Land Uses 
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Pine Island Sound 

 
Figure 4.4-m Pine Island Sound Report Card 
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Wildlife Habitat:  

¢ƘŜ tƛƴŜ LǎƭŀƴŘ {ƻǳƴŘ ǿŀǘŜǊǎƘŜŘ Ƙŀǎ сф҈ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ƘƛǎǘƻǊƛŎ ǿŜǘƭŀƴŘǎ ǊŜƳŀƛƴƛƴƎΣ ŀƴŘ ǊŜƳŀǊƪŀōƭȅΣ 

shows a 3% increase in total mangrove coverage compared to historic acreage.  Although 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 Grade is A+.  

Pine Island Sound Aquatic Preserve is the most significant preservation area in terms 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 management program has several preserves in the watershed, as do private 

entities like the Sanibel-Captiva Conservation Foundation and the Calusa Land Trust.  Pine Island Sound 

has met seagrass acreage targets, and some progress has been made in shellfish recovery since the 

disappearance of the scallop population in the 1960s.7  Additionally, there has been significant work to 

restore oyster reef habitat through the Oyster Habitat Restoration Plan - a collaborative partnership 

between the CHNEP, The Nature Conservancy, and numerous other partners.93  The goal of this plan is 

to enhance and restore self-sustaining oyster habitat and related ecosystem services throughout the 

estuaries and tidal rivers and creeks.93 

Water Quality:  

Pine Island Sound watershed has degraded water quality with 95% of the watershed impaired for at 

least one parameter category (Table 4.4-h).  Although its hydrology has been moderately altered, there 

are several restoration 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 Quality Grade is D. 

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

Pine Island Sound  

Parameter Category 
WBIDS 

Impaired 
Acres Impaired 

Metals 9          125,064.32  

Nutrients 3            34,706.53  

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 Card 50 
 

The most pervasive water quality impairments in the Pine Island Sound watershed are 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) 

adopted due to the statewide mercury TMDL adoption in 2013 (see Appendix 7.5).  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/septic runoff.  The 

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 

уулΣфрп ŀŎǊŜǎ ŦǊƻƳ ǘƘŜ ǊƛǾŜǊΩǎ ŀǊǘƛŦƛŎƛŀƭ 

headwaters at Lake Okeechobee to its 

outflow in San Carlos Bay (Figure 4.4-n).  The 

watershed is comprised of four basins: the 

Tidal Caloosahatchee (westward of gate S-

79), West Caloosahatchee (between gates S-

78 and S-79), East Caloosahatchee (between 

S-78 and Lake Hicpochee), and S-4 (between 

Lake Hicpochee and Lake Okeechobee).94  

Major tributaries in the Tidal Caloosahatchee 

basin include Telegraph Creek, Orange River, 

WŀŎƪǎ .ǊŀƴŎƘΣ .ƛƭƭȅΩǎ /ǊŜŜƪΣ tƻǇŀǎƘ /ǊŜŜƪΣ ŀƴŘ 

several others.  The Caloosahatchee River 

wŀǘŜǊǎƘŜŘ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ /ƘŀǊƭƻǘǘŜ IŀǊōƻǊ bŀǘƛƻƴŀƭ 9ǎǘǳŀǊȅ tǊƻƎǊŀƳΩǎ ǎǘǳŘȅ ŀǊŜŀΦ   

Over the past 150 years, the historically shallow and meandering river has been deepened, straightened, 

and widened into a highly managed waterway.  The Calusa Indians were the first to connect the 

Caloosahatchee to Lake Okeechobee for trade purposes.95  In the 1880s, a canal was constructed to 

directly link the Caloosahatchee River to Lake Okeechobee, opening the region to navigation and 

development.96  In 1948, the federally-authorized Central and Southern Florida Flood Control Project 

created another 1,000 acres of levees, 720 miles of canals, and 200 additional water control structures 

that redirected and changed the quantity, timing and distribution of flows entering the Caloosahatchee 

watershed.97  Since then, three additional water control structures have been built in the 

Caloosahatchee: S-77, S-78 and S-79.98  The W.P. Franklin Lock and Dam (S-79) is the westernmost water 

control structure and acts as a salinity barrier, constraining the movement of tidal inflow.99  Additionally, 

the Caloosahatchee River watershed has experienced significant land impacts.  The cities of Ft. Myers 

and Cape Coral are centers of urban development in the west, while agriculture is prevalent in the 

east.100   

 

5ǳŜ ǘƻ ǘƘŜ ƛƴǘŜƴǎŜ ƘȅŘǊƻƭƻƎƛŎ ŀƭǘŜǊŀǘƛƻƴ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘΣ ǘƘŜ ǿŀǘŜǊǎƘŜŘΩǎ ŜŎƻǎȅǎǘŜƳǎ ŀǊŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ 

degraded.  Pollution from watershed 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 blue-green algae blooms due to elevated nutrient loads.101  FDEP estimates that over 60% of the 

nitrogen loading reaching the estuary originates in Lake Okeechobee.102  The eutrophic conditions from 

such events create low dissolved oxygen levels, resulting in occasional fish kills.103  

The Caloosahatchee experiences both dry and wet season impacts.  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 

Figure 4.4-n Caloosahatchee River 
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oysters and bay scallops, and submerged aquatic vegetation.104  In 2006, the river was listed the 7th Most 

Endangered River in the U.S. by American Rivers.105 

Despite the ecological degradation, the river continues to serve as important habitat for several wildlife 

species, including manatees, oysters, birds, and fishes.  Beds of seagrass still have the potential to thrive 

when river conditions are in the correct range of salinity, light availability and water quality. 7, 106  

Portions of the Caloosahatchee have been designated critical habitat for the endangered small tooth 

sawfish, as well as Florida Panther Primary and Secondary Zones.107,108  Wildlife habitat found here 

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 Ranch Preserve (71,113 acres), a large expanse of pinelands and cypress 

recognized for its historic value as a 

working ranch and an area of timber 

harvesting, and for its ecotourism value.109  

The watershed also contains the Fred C.  

Babcock / Cecil M. Webb Wildlife 

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).110 

Land Use 

The most significant land use in the 

Caloosahatchee River watershed is agriculture at 42%, followed by upland habitat at 20% (Figure 4.4-o). 

Population Estimates 

The Caloosahatchee River watershed includes portions of Charlotte, Lee, Collier, Hendry, and Glades 

Counties.  Cities in the western portion of the watershed include the City of Fort Myers, Cape Coral, 

Lehigh Acres, and North Fort Myers.57 Population estimates for the communities are listed in Table 4.4-i. 

Table 4.4-i Caloosahatchee River Population Estimates 

City Population Estimate (2016) Population Change (2010-2016) 

Cape Coral 170,474 10.5% 

Lehigh Acres 95,767 (2014)111 10.3%112 

Fort Myers 76,108 22.2% 

North Fort Myers 39,453 (2014)113 0.1%114 
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Figure 4.4-o Caloosahatchee River Land Uses 
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Caloosahatchee River 

 
Figure 4.4-p Caloosahatchee River Report Card 
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Wildlife Habitat:  

¢ƘŜ /ŀƭƻƻǎŀƘŀǘŎƘŜŜ wƛǾŜǊ ǿŀǘŜǊǎƘŜŘ Ƙŀǎ ƻƴƭȅ от҈ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ƘƛǎǘƻǊƛŎ ǿŜǘƭŀƴŘ ŀƴŘ ƳŀƴƎǊƻǾŜ 

coverage remaining, and only 16% of the watershed is designated conservation, resulting in a minus 

qualifier.  Therefore, the Caloosahatchee River Wildlife Grade is D-.  

The most significant conservation holdings in the Caloosahatchee watershed are the Babcock Ranch 

Preserve and the Fred C. Babcock 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 remains a 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 loss 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 Quality:  

¢ƘŜ /ŀƭƻƻǎŀƘŀǘŎƘŜŜ wƛǾŜǊΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƛǎ Řegraded with 94% of the watershed impaired for at least 

one parameter category (Table 4.4-j)Φ  ¢ƘŜ ǿŀǘŜǊǎƘŜŘΩǎ ƘȅŘǊƻƭƻƎȅ Ƙŀǎ ŀƭǎƻ ōŜŜƴ ǎŜǾŜǊŜƭȅ ŀƭǘŜǊŜŘ ōȅ ǘƘŜ 

connection to Lake Okeechobee, the associated control structures, and the dredging and widening of 

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 is D-. 

Table 4.4-j List of Category Impairments in Caloosahatchee River 

Caloosahatchee River  

Parameter Category 
WBIDS 

Impaired 
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 listings in the Caloosahatchee watershed are oxygen (DO) 

and pathogens.  Notably, 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 

sampling 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 also well-documented areas of concern.  Due to the nutrient-rich discharges 

from Lake Okeechobee, combined with runoff from the watershed, blue-green algae blooms occur 

frequently.  Most recently, the bloom in 2016 caused the closure of the Olga Water Treatment Plant that 

utilizes water from the river, and samples indicated the presence of the toxin microcystin.115  Nine 

waterbodies are impaired for mercury.  However, 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 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 

ǳǇǎǘǊŜŀƳ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ /ŀƭƻƻǎŀƘŀǘŎƘŜŜ ŀƴŘ ǘƘŜ ǊƛǾŜǊΩǎ ǘǊƛōǳǘŀǊƛŜǎΦ  ¢ƘŜ /ŀƭƻƻǎŀƘŀǘŎƘŜŜ 9ǎǘǳŀǊȅ .ŀǎƛƴ 

Management Action Plan (BMAP) was adopted in 2012 to address the nutrient TMDL load reduction 

requirements, and some progress has been made implementing projects to reduce the nitrogen nutrient 

loading to the estuary.116  However, this is only a small portion of the total nutrient pollution impacting 

the estuary, and adopting and implementing upstream TMDLs and BMAPs 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 BMAP) is necessary in order to fully 

address the pollutant loading to the Caloosahatchee estuary.  ¢ƘŜ /ŀƭƻƻǎŀƘŀǘŎƘŜŜ wƛǾŜǊΩǎ ƘȅŘǊƻƭƻƎȅ Ƙŀǎ 

been dramatically altered; water management operations result in high flows of freshwater into the 

river during the wet season and severely restricted flows during the dry season, leading to violations of 

the Minimum Flow and Level (MFL) established for the Caloosahatchee.  Water storage, treatment, and 

conveyance throughout the Caloosahatchee watershed and in areas south and north of Lake 

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

Estuary. 
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Estero Bay 

The 198,144-acre Estero Bay watershed is located 

just south of the Caloosahatchee River estuary and is 

bordered by a line of barrier islands including Estero 

Island, Lovers Key, Long Key, Black Island, Big Hickory 

Island, and Little Hickory Island (Figure 4.4-q).  Water 

is supplied by its main tributaries: Hendry Creek, 

Mullock Creek, Estero River, Spring Creek, and 

Imperial River.117  The Coastal Venice watershed is 

part of the Charlotte Harbor National Estuary 

tǊƻƎǊŀƳΩǎ ǎǘǳŘȅ ŀǊŜŀΦ   

 

The area was at the center of the Kingdom of the 

Calusa, which spanned from 400 BC to the 1700s.  

When the Spaniards sailed by the area in the 1500s, 

ǘƘŜȅ ƴŀƳŜŘ ǘƘŜ ōŀȅ ά9ǎǘŜǊƻέΣ ǘƘŜ {ǇŀƴƛǎƘ ǿƻǊŘ ŦƻǊ 

estuary.  The Bay area was comprised of agricultural 

and fishing settlements into the 1960s, even after the 

construction of the Tamiami Trail and the 10-mile 

canal in the 1920s.  However, development quickly took off during the post-World War II boom in Bonita 

Springs and Ft. Myers Beach and continues to this day (e.g., Southwest Florida International Airport, 

Florida Gulf Coast University).66 

Historically, a lack of substantial freshwater input and weak tidal exchange led to the formation of the 

lagoon-type estuary found in Estero.  The reduced tidal exchanges due to the naturally restricted size of 

the inlets have been further constrained by the construction of bridges and causeways.118  Because the 

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 discharge.  Runoff, containing fertilizers, nutrients, 

pesticides and other contaminants, continues to increase as a result of increased percent impervious 

surface and development.119  The problem will continue to worsen as both the already highly-populated 

coastal and the more sparsely populated inland areas are experiencing an increasing influx of new 

residents.120  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 hydrology, and 

dredging activity.  Approximately 107 acres of seagrasses are considered irrevocably lost due to the 

severe damage.119   

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

ōȅ ǘƘŜ ǎǘŀǘŜ ŀǎ CƭƻǊƛŘŀΩǎ ŦƛǊǎǘ !ǉǳŀǘƛŎ tǊŜǎŜǊǾŜ ƛƴ мфсс, and the tributaries have also been designated as 

Outstanding Florida Waters (OFWs).119  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 islands.  One of the most productive estuaries in the state, approximately 

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

Figure 4.4-q Estero Bay 
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plover, sea turtles, mangrove fox squirrel, and Florida manatee.118,126  The area is also critical habitat for 

the federally-listed smalltooth sawfish.91  Extensive seagrass beds, tidal flats, and oyster beds are also 

found within the shallow bays and sounds, providing important habitat to support young fishes and 

crabs.121  The eastern portion of the 

watershed also overlaps with Florida 

Panther Primary and Secondary zonesτ

critical areas for the survival of the 

species.108   

The Estero Bay watershed has 45,726 acres 

of conserved land, with 10,728 acres 

located within a portion of the Corkscrew 

Regional Ecosystem Watershed (CREW).  

On the eastern edge of the watershed, 

CREW and its network have over 60,000 

acres of protected marshes, pinelands, oak 

hammocks, and cypress swamps that are 

home to animals such as the swallow-tailed 

kite, black bear and Florida panther.122  Other protected areas include the Estero Bay Aquatic Preserve 

(10,414 acres) and the majority of the 11,380-acre Estero Bay Preserve State Park (10,945 acres).  

Land Use 

The major types of land use in Estero Bay are wetlands at 33% and urban at 32% (Figure 4.4-r). 

Population Estimates 

Estero Bay is a part of Lee County.  Communities within the Estero Bay watershed include Bonita 

Springs, Fort Myers Beach, and the Village of Estero.57  Population estimates are included in Table 4.4-k. 

Table 4.4-k Estero Bay Population Estimates 

City Population (2016) Population Change (2010-2016) 

Bonita Springs 48,388 10.3% 

Estero 30,565 35.2%123 

Fort Myers Beach 6,267 0.0% 
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Figure 4.4-r Estero Bay Land Uses 
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Estero Bay 

 
Figure 4.4-s Estero Bay Report Card 
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Wildlife Habitat:  

¢ƘŜ 9ǎǘŜǊƻ .ŀȅ ǿŀǘŜǊǎƘŜŘ Ƙŀǎ ŀōƻǳǘ рт҈ ƻŦ ǘƘŜ ŀǊŜŀΩǎ ƘƛǎǘƻǊƛŎ ǿŜǘƭŀƴŘǎ ŀƴŘ ŀōƻǳǘ ус҈ ƻŦ ƘƛǎǘƻǊƛŎ 

mangroves remaining.  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 Grade is B-. 

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 

ǿŀǘŜǊǎƘŜŘ ŀƴŘ ƛƴƭŀƴŘΣ ƛƳǇŀŎǘƛƴƎ ǘƘŜ .ŀȅΩǎ ǘǊƛōǳǘŀǊƛŜǎΣ ǿŜǘlands, and wildlife habitat.  According to the 

{ƻǳǘƘ CƭƻǊƛŘŀ ²ŀǘŜǊ aŀƴŀƎŜƳŜƴǘ 5ƛǎǘǊƛŎǘΩǎ ό{C²a5ύ ǳǇŘŀǘŜŘ ƭŀƴŘ ǳǎŜ ŘŀǘŀΣ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рΣллл ŀŎǊŜǎ 

of wetlands in Estero Bay have changed from urban use and forested uplands since 2004, according to 

the most recent land use data (2012).  Most of the headwaters of Estero Bay are in the Density 

Reduction/Groundwater Resource (DR/GR) area of Lee County, a land use designation created to protect 

water supply (aquifer recharge areas) and decrease density.  Nonetheless, several large scale 

developments and mining operations are proposed in the DR/GR (see map in Appendix 9.2).  If 

approved, additional wetlands, flowways, and wildlife habitat could be at risk.  The Lee County 

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

protecting additional lands in the Estero Bay watershed and the DR/GR, including the 4,000-acre Edison 

Farms property that encompasses three of the headwaters of Estero Bay.  Preventing further loss of 

wetlands and flowways, wetland and flowway restoration, and protection of additional conservation 

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

Water Quality:  

¢ƘŜ 9ǎǘŜǊƻ .ŀȅ ǿŀǘŜǊǎƘŜŘΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ is poor, with 84% of the watershed impaired for at least one 

parameter category (Table 4.4-l).  The impervious surface cover in Estero Bay watershed is 12.4%, and 

significant hydrologic alterations have occurred.  However, 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 Grade is D. 

 

Table 4.4-l List of Category Impairments in Estero Bay 

Estero Bay   

Parameter Category 
WBIDS 

Impaired 
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 Impairment: 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 Card, the mercury impairments in the Estero Bay watershed have been delisted 

from category 5 to category 4a (TMDL complete ς see Appendix 7.5).  Several other TMDLs have been 

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

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.  As part of the BMAP, FDEP is conducting water monitoring studies in 

ƻǊŘŜǊ ǘƻ ƛŘŜƴǘƛŦȅ ǎƻǳǊŎŜǎ ƻŦ ƴǳǘǊƛŜƴǘǎ ƛƴ ǘƘŜ IŜƴŘǊȅ ŀƴŘ LƳǇŜǊƛŀƭ ōŀǎƛƴǎΣ ƛƴŎƭǳŘƛƴƎ ά(1) residential septic 

tanks; (2) residential lawn and ornamental fertilizer; (3) golf course fertilizer; (4) reclaimed water used 

on golf courses; and (5) agriculture.έ124  Sources of fecal coliform are also likely related to septics, 

agriculture and/or pet waste, and wastewater facilities.125  ¢ƘŜ 9ǎǘŜǊƻ .ŀȅ !ƎŜƴŎȅ ƻƴ .ŀȅ aŀƴŀƎŜƳŜƴǘΩǎ 

2014 State of the Bay Report concludes that some improvement in nutrient loading has been seen since 

ǘƘŜ ŀŘƻǇǘƛƻƴ ƻŦ [ŜŜ /ƻǳƴǘȅΩǎ ŦŜǊǘƛƭƛȊŜǊ ƻǊŘƛƴŀƴŎŜ ƛƴ нллфΤ ƘƻǿŜǾŜǊΣ άŎƻƴǘƛƴǳƛƴƎ ǳǊōŀƴ ŘŜǾŜƭƻǇƳŜƴǘ Ƙŀǎ 

ƭŜŘ ǘƻ ŦƭŀǎƘƛŜǊ ƘȅŘǊƻƭƻƎȅέ ŀƴŘ ƻǾŜǊŀƭƭ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ ǘƘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅΣ ƘȅŘǊƻƭƻƎȅ ŀnd wildlife habitat 

of Estero Bay must happen at the landscape/watershed scale.126  
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Wiggins Pass/Cocohatchee River  

The Wiggins Pass/Cocohatchee River watershed 

covers 119,610 acres in a long, narrow strip 

between Estero Bay to the north and Naples Bay 

to the south (Figure 4.4-t).127  The Cocohatchee 

River and canal is the major tributary to the 

watershed.  The headwaters to the watershed 

also overlap with the eastern part of the Estero 

Bay watershed, and the hydrologic connection 

to the Cocohatchee River and canal typically 

occurs during high water events, such as 

tropical storms.128 

Wiggins Pass has been called home by various 

groups throughout its history, including the Calusa Indians in the 1600s and the Seminole Indians and 

early European settlers in the 1800s.127  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 the watershedΩǎ ƘȅŘǊƻƭƻƎȅΦ129  The extensive 

conservation lands in the Corkscrew Regional Ecosystem Watershed (CREW) to the east attract nature 

enthusiasts and eco-tourists 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 watershed that overlaps with the 

tŀƴǘƘŜǊΩǎ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ ȊƻƴŜǎΦ108,130  ¢ƘŜ ƴŀǘƛƻƴΩǎ ƭŀǊƎŜǎǘ ƴŜǎǘƛƴƎ ŀǊŜŀ ƻŦ ǘƘŜ ǿƻƻŘ ǎǘƻǊƪΣ ŀ 

federally-listed threatened species, is located in Corkscrew Swamp.  Other Federal and State listed 

species in the watershed include 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 ghost orchid.131  

Florida manatees also travel inland from the coast during the winter months.132 

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

ŀƴŘ ƴŀǘǳǊŀƭ ŎƻƳƳǳƴƛǘƛŜǎΦ  ¢ƘŜ ǿŀǘŜǊǎƘŜŘΩǎ ƭŀǊƎŜǎǘ ǳƴŘŜǾŜƭƻǇŜŘ ŀǊŜŀ ƛǎ ƛƴ ǘƘŜ /w9² ŎƻƴǎŜǊǾŀǘƛƻƴ 

network, including a portion of the 27,696-acre CREW (16,493 acres), the 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 District are often partners in CREW acquisitions in 

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

wildlife habitat.133  Delnor-Wiggins State Park (174 acres), located along the coast, was designated as an 

Outstanding Florida Water in 1996.129   

 

 

Figure 4.4-t Wiggins Pass/Cocohatchee River 
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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 4.4-u). 

Population Estimates 

The Wiggins Pass/Cocohatchee River 

watershed is located in Collier, Lee, and 

Hendry counties.  The watershed has a 

small overlap with communities of North 

Naples and Bonita Springs.  Their entire 

populations are listed in Table 4.4-m.57   

 
Table 4.4-m Wiggins Pass/ Cocohatchee River Population Estimates 

City Population (2015) Population Change (2010-2015) 

Naples Park 7,195 (2014)134 20.5%135 

North Naples   56,362 2.4% 

Bonita Springs 48,388 10.3% 
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Figure 4.4-u Wiggins Pass/Cocohatchee River Land Uses 
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Wiggins Pass/ Cocohatchee River  

 
Figure 4.4-v Wiggins Pass/ Cocohatchee River Report Card 
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Wildlife Habitat:  

The Wiggins Pass/Cocohatchee 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 (27%) resulting 

in a neutral qualifier.  The Wiggins Pass/Cocohatchee River Wildlife Grade is B. 

¢ƘŜ /ƻǊƪǎŎǊŜǿ wŜƎƛƻƴŀƭ 9ŎƻǎȅǎǘŜƳ ²ŀǘŜǊǎƘŜŘ ŀƴŘ !ǳŘǳōƻƴΩǎ /ƻǊƪǎŎǊŜǿ {ǿŀƳǇ {ŀƴŎǘǳŀǊȅ ŎƻƴǘǊƛōǳǘŜ 

to the interior preservation lands and Delnor-Wiggins Pass State Park to the preservation of coastal 

mangrove areas.  However, the only significant acquisition since the 2011 timeframe was the 600-acre 

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

the CREW project.136  

 

Water Quality:  

The Wiggins Pass/Cocohatchee watershed is degraded with 99% impaired for at least one parameter 

category.  The impervious surface cover in the Wiggins Pass/Cocohatchee watershed is 5.3%, which 

would receive no qualifier.  However, due to the significant hydrologic alterations and minimal 

restoration activities, the hydrology qualifier has been modified to minus.  The final Wiggins 

Pass/Cocohatchee River Water Quality Grade is D-. 

Table 4.4-n List of Category Impairments in Wiggins Pass/Cocohatchee River 

Wiggins Pass/ Cocohatchee River 

Parameter Category 
WBIDS 

Impaired 
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 acres 

Severity of Impairment: 152,482 acres 
 

The water quality impairments are oxygen (DO), metals (copper and iron), and pathogens (fecal 

coliform).  The DO impairment listings are a combination of category 5 and category 4d (no causative 

pollutant identified).  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 TMDL for fecal coliform for the 

/ƻŎƻƘŀǘŎƘŜŜ wƛǾŜǊ 9ǎǘǳŀǊȅΦ  tƻǘŜƴǘƛŀƭ ǎƻǳǊŎŜǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ¢a5[ ƛƴŎƭǳŘŜ άloadings from surface 
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runoff, wildlife, pets, leaking or overflowing sewage lines, and leaking septic tanksΦέ137  Currently, no 

Basin Management Action Plan (BMAP) is under development for the Cocohatchee fecal coliform TMDL.  

Inland, in the far northeast portion of the watershed, the Lake Trafford TMDLs for nutrients, un-ionized 

ammonia and dissolved oxygen also lack an official BMAP.  However, restoration and management 

activities have improved the water quality of the lake.138   

Prior to development, the Cocohatchee Flowway was 20 miles wide, allowing sheet flow of freshwater 

from the Corkscrew Swamp to reach the Imperial and Cocohatchee Rivers.  Agriculture, land 

development, and the building of roads narrowed the flowway first to 2 miles where it crosses the Lee 

County line and then to 2,000 feet where it enters the Cocohatchee Canal.  As the region continues to 

grow, more emphasis will need to be placed on 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 that 

resides between Wiggins Pass to the north and 

Rookery Bay to the south (Figure 4.4-w).  The 

contributing watershed has increased 

dramatically from 6,400 acres to 89,922 acres 

due to anthropogenic alterations.139  Tributaries 

to the estuary include the Golden Gate Canal, 

Gordon River, Rock Creek and Haldeman Creek. 

 

Naples Bay was first inhabited by the Calusa 

Indians 2,500 years ago, and the first American 

settlers did not arrive into the area until 1876.   

Development began soon after the construction of the ¢ŀƳƛŀƳƛ ¢Ǌŀƛƭ ƛƴ мфнсΣ ōǊƛƴƎƛƴƎ ǘƘŜ ǘƻǿƴΩǎ ŦƛǊǎǘ 

tourists.  Naples Bay was first dredged in 1930, followed by more intensive dredge-and-fill 

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

beaches and high-ŜƴŘ ǎƘƻǇǇƛƴƎΣ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ άƎƻƭŦ ŎŀǇƛǘŀƭ ƻŦ ǘƘŜ ǿƻǊƭŘ,έ140 and is a premier location 

for tourism, retirees, and seasonal residents.141  Its development, however, has led to constant intensive 

land alteration activities such as canal construction and urban development that have greatly impaired 

water quality and destroyed shoreline habitats along the bay.142  According to a study conducted by the 

Conservancy of Southwest Florida, Naples Bay proper has lost approximately 70% of its mangrove 

forests, 80% of its oyster reefs, and 90% of its seagrass beds since 1950.139 

 

Most of the Naples Bay watershed is urbanized, with little open space and preserve area remaining.139  

Only one percent (989 acres) 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 27,696-acre Corkscrew Regional 

Ecosystem Watershed (475 acres).  The majority of listed species within the watershed live in these 

larger conservation areas, although some can be found along the coast in more developed areas.  Red-

cockaded woodpecker nests and a Florida Panther Secondary Zone occur in the Corkscrew Swamp and 

Picayune Strand areas, and bald eagles nest along the Naples Bay coast.142,108  Many listed species of 

coastal birds, including the least tern, and multiple species of sea turtles, including loggerhead and 

green, are also found along the coast.142 

 

Land Use 

The major type of land use in Naples Bay is urban at 61%, followed by wetlands at 19% (Figure 4.4-x). 

 

Figure 4.4-w Naples Bay 
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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 Naples.  Population 

estimates of the four largest communities 

shown in Table 4.4-o are taken from Collier 

/ƻǳƴǘȅΩǎ ǇŜǊƳŀƴŜƴǘ ǇƻǇǳƭŀǘƛƻƴ ŜǎǘƛƳŀǘŜǎ 

and projections.143 

 

 

Table 4.4-o Naples Bay Population Estimates 

Planning Community Population Estimates (2014) Change in Population (2010-2014) 

North Naples   56,362 2.4% 

Golden Gate 45,490 1.3% 

East Naples 22,399 0.3% 

City of Naples 19,736 (2016)57 1.0% 
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Figure 4.4-x Naples Bay Land Uses 
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Naples Bay 

 
Figure 4.4-y Naples Bay Report Card 
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Wildlife Habitat:  

¢ƘŜ bŀǇƭŜǎ .ŀȅ ǿŀǘŜǊǎƘŜŘ Ƙŀǎ ƻƴƭȅ ол҈ ƻŦ ǘƘŜ ŀǊŜŀΩǎ ƘƛǎǘƻǊƛŎ ǿŜǘƭŀƴŘǎ ǊŜƳŀƛƴƛƴƎ ŀƴŘ ƻƴƭȅ мф҈ ƻŦ 

historic mangrove coverage remaining.  Naples Bay is also the most urbanized watershed evaluated in 

the Report Card, at 61%.  The intensive urbanization has contributed to the lowest percentage of 

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

Habitat Grade is D-. 

Very few conservation acquisitions have occurred in the past several years.  Conservation Collier, the 

local land acquisition program, was operating in management status and only considering donations and 

bargain sales between 2011 and early 2017.  In January 2017, the Board of Cƻǳƴǘȅ /ƻƳƳƛǎǎƛƻƴŜǊΩǎ 

voted to reinitiate the acquisition component of the program.  Some 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 walls, as a way to help create better habitat conditions for mangrove 

recruitment.144  Now that the Conservation Collier program has been revitalized, it will be an avenue to 

protect additional areas within the watershed, identify wetland restoration opportunities, and 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 fluctuations and pollution input.  

Water Quality:  

¢ƘŜ bŀǇƭŜǎ .ŀȅ ǿŀǘŜǊǎƘŜŘΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƛǎ ŘŜƎǊŀŘŜŘ ǿƛǘƘ фн҈ ƻŦ ǘƘŜ ǊŜƎƛƻƴ ƛƳǇŀƛǊŜŘ ŦƻǊ ŀǘ ƭŜŀǎǘ ƻƴŜ 

parameter category (Table 4.4-p).  The impervious surface cover is 16.4%.  Combined with severe 

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

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

Table 4.4-p List of Category Impairments in Naples Bay 

Naples Bay  

Parameter Category 
WBIDS 

Impaired 
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 acres  
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The major water quality impairments listed are oxygen (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 delisting of nutrient impairments (chlorophyll-ŀ ƴƻǿ ƳŜŜǘǎ C59tΩǎ 

assessment standard) and the delisting of the mercury impairments due to the adoption of the 

statewide mercury Total Maximum Daily Load (TMDL) ς see Appendix 7.5.  Copper is of major concern in 

Naples Bŀȅ ŀƴŘ ƛǘǎ ǘǊƛōǳǘŀǊƛŜǎ ŘǳŜ ǘƻ ǘƘŜ ƳŜǘŀƭΩǎ ǘƻȄƛŎƛǘȅ ǘƻ ŀǉǳŀǘƛŎ ƭƛŦŜΦ  The City of Naples identified 

ǎǘƻǊƳǿŀǘŜǊ ƻǳǘŦŀƭƭǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ ǎǘƻǊƳǿŀǘŜǊ ǇƻƴŘǎ ŀǎ ƘƻǘǎǇƻǘǎ ŦƻǊ ŎƻǇǇŜǊ ŘǳŜ ǘƻ ǘƘŜ 

practice of treating algae outbreaks in ponds with copper sulfate.145    

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 sources of nitroƎŜƴ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ¢a5[ άinclude runoff and erosion 

from developed areas, small-scale construction, residential and commercial fertilizer use, pets, 

residential septic tank failure, or poorly designed septic tanks.έ146  

When the Golden Gate Canal was built to drain the Northern Golden Gate Estates canals, it drastically 

altered the hydrology of the area.  As a result, freshwater flows increased during the wet season by 20 

to 40 times historic flows, altering the sensitive balance that once supported fishes, oysters, and 

seagrasses in the bay.147 

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 stormwater treatment for pollution removal, and implementing restoration plans for 

already impaired waters.   

 

 

 

 

 

 

 

 



The Conservancy of Southwest Florida                                                              2017 Estuaries Report Card 71 
 

Rookery Bay 

The Rookery Bay watershed is located south of Naples 

and spans 127,261 acres (Figure 4.4-z).  The main 

tributary to Rookery Bay is Henderson Creek.148 

Similar to other estuaries in the region, the Calusa 

Indians were the first settlers of Rookery Bay, occupying 

the land from 400 to 2,500 years ago.149  Historically 

undeveloped, urban growth from Naples and Marco 

Island began to encroach on the Bay in the 1960s.  In 

1964, a proposal was developed for the construction of 

ǘƘŜ άwƻŀŘ ǘƻ bƻǿƘŜǊŜΣέ ŀ ǇƭŀƴƴŜŘ ǘƘƻǊƻǳƎƘŦŀǊŜ ǘƘŀǘ 

would have connected Naples and Marco Island.  The 

Conservancy of Southwest Florida (known as the Collier 

County Conservancy at that time), along with the 

National Audubon Society and The Nature Conservancy 

responded to this environmentally detrimental 

proposal, leading a community grassroots campaign 

that resulted in the purchase of over 3,000 acres. 

Together, these organizations successfully petitioned 

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

1978.150   

 

However, development continues south of the NERR in Marco Island and north of the NERR in the Lely 

Resort and agricultural areas.  Today, Marco Island and East Naples continue to be popular communities 

for retirees and seasonal residents and tourists.151  Canal systems and creeks receiving pollutants from 

human-influenced areas flow into the more natural areas of the watershed.  Several large low-density 

residential communities have also continued to be built in Rookery Bay since 2011, including Marco 

{ƘƻǊŜǎκCƛŘŘƭŜǊΩǎ /ǊŜŜƪ όпΣпоф ŀŎǊŜǎύΣ IŜǊƛǘŀƎŜ .ŀȅ όнΣрсн ŀŎǊŜǎύΣ IŀŎƛŜƴŘŀ [ŀƪŜǎ όнΣнсн acres), and 

Wentworth Estates/Treviso Bay (1,564 acres).152 

 

Despite ongoing development, Rookery Bay is still predominately comprised of wetlands, including 

mangrove swamps, wet pinelands, and cypress swamps, as well as upland habitat including pine 

flatwoods.  The northeast corner of the watershed overlaps with a Florida Panther Primary Zone, 

considered critical habitat to sustain its population.108  The mangrove forests of Rookery Bay support a 

great diversity of species, including juvenile fishes and 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 Administration.91  Birds such as herons, egrets, cormorants, and endangered 

wood storks use its islands for roosts and rookeries.  Raptors, such as the American bald eagle and 

osprey, sea turtles, bobcats, and manatees can also be found in Rookery Bay.150, 153 

Figure 4.4-z Rookery 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 NERR.  5ŜǎŎǊƛōŜŘ ŀǎ άƻƴŜ ƻŦ ǘƘŜ ŦŜǿ ǊŜƳŀƛƴƛƴƎ ǳƴŘƛǎǘǳǊōŜŘ ƳŀƴƎǊƻǾŜ 

estuaries in North America,έ ǘƘŜ Ŝǎǘuarine environment and surrounding upland hammocks of the bay 

provide prime habitat for a myriad of wildlife, including 150 species of birds and numerous threatened 

and endangered animals.154  Other conservation areas include a portion of the 74,159-acre Picayune 

Strand State Forest (20,233 acres) and a portion of the 7,271-acre Collier-Seminole State Park (2,130 

acres). 

Land Use 

The dominant forms of land use in Rookery 

Bay are wetlands at 50%, followed by urban 

at 17% and water at 14% (Figure 4.4-aa).  

Population Estimates 

Rookery Bay is a part of Collier County.  

Communities within the Rookery Bay 

watershed include Marco Island, Naples 

Manor, and Lely Resort.57  Population 

estimates are included in Table 4.4-q. 

Table 4.4-q Rookery Bay Population Estimates 

City Population Estimate (2016) Population Growth (2010-2016) 

Marco Island 16,930 3.1% 

Naples Manor 5,152 (2014) 155 -7.3%156 

Lely Resort 4,873 (2014)157 4.8%158 
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Figure 4.4-aa Rookery Bay Land Uses 
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Rookery Bay  

 
Figure 4.4-bb Rookery Bay Report Card 
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Wildlife Habitat:  

¢ƘŜ wƻƻƪŜǊȅ .ŀȅ ǿŀǘŜǊǎƘŜŘ Ƙŀǎ сф҈ ƻŦ ǘƘŜ ŀǊŜŀΩǎ ƘƛǎǘƻǊƛŎ ǿŜǘƭŀƴŘǎ ǊŜƳŀƛƴƛƴƎ ŀƴŘ тн҈ ƻŦ ƘƛǎǘƻǊƛŎ 

mangrove coverage remaining.  The percentage of conservation lands is 52%, the third highest 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 urban use since 2004, according to the 

most recent land use data, with many others located within ongoing Planned Unit Developments.  The 

Rookery Bay National Estuarine Research Reserve and the Picayune Strand 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 conservation program, Conservation Collier, has not actively 

acquired land since 2011.  However, in early 2017, the Board of County Commissioners voted to 

reinitate the acquisition component, and new property nominations are now being considered.  Almost 

all wetland loss occurred on the highly developed Marco Island and in areas in the northern part of the 

watershed.  The Conservancy of Southwest Florida is assisting in a mangrove restoration project on Fruit 

Farm Creekτan area of mangrove die-off near Goodland within the NERR.  The restoration project aims 

to restore 64 acres of mangroves and benefit an additional 161 acres.   

Water Quality:   

wƻƻƪŜǊȅ .ŀȅΩǎ ǿŀǘŜǊǎƘŜŘ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƛǎ ƛƴ ǘƘŜ ƳƛŘ-range with 42% impaired for at least one parameter 

category (Table 4.4-r).  The impervious surface cover in the Rookery Bay watershed is 6.9%, and there 

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

hydrology qualifier is assigned.  wƻƻƪŜǊȅ .ŀȅΩǎ ²ŀǘŜǊ vǳŀƭƛǘȅ DǊŀŘŜ ƛǎ C.  

Table 4.4-r List of Category Impairments in Rookery Bay 

   
Rookery Bay  

Parameter Category 
WBIDS 

Impaired 
Acres Impaired 

Nutrients 1            38,555.37  

Oxygen 2            53,610.27  

Pathogens  1            38,555.37  

All 2            53,610.27  

Spatial Impairment:  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 nutrients, oxygen (DO with 
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Biological Oxygen Demand as the causative pollutant), and fecal coliform.  These impairments indicate 

stormwater runoff from the watershed with nutrients and fecal coliform impacting Rookery Bay.  The 

water quality grade has improved since the 2011 Report Card likely as a result of the delisting of 

mercury impairments due to the adoption of the statewide mercury Total Maximum Daily Load (TMDL) 

ς see Appendix 7.5.   

The hydrology of the Rookery Bay watershed has been somewhat altered by development north of the 

reserve and throughout Marco Island.  The alteration of the freshwater entering wƻƻƪŜǊȅ .ŀȅΩǎ ǇǊƛƳŀǊȅ 

tributary, Henderson Creek, from historic sheetflow to a roadside canal has resulted in decreased water 

retention during the wet season and hypersaline conditions in Henderson Creek during periods of 

drought. 

The City of Marco Island, with the assistance of the Conservancy of Southwest Florida, passed a fertilizer 

ordinance in 2016 that is designed to reduce nutrient loads and improve water quality.  Currently, no 

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

/ƻƴǎŜǊǾŀƴŎȅΣ ².L5 онту¦ ƛǎ ƴƻǿ ƻƴ C59tΩǎ ¢a5[ ǇǊƛƻǊƛǘȅ ŘŜǾŜƭƻǇƳŜƴǘ ƭƛǎǘΦ  
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Ten Thousand Islands 

The Ten Thousand Islands watershed is a 1,542,441 -

acre network of land, islands, small bays, and 

tributaries, with the eastern extent of the watershed 

reaching into Everglades National Park, the northern 

end reaching into Hendry County, and the southern 

end stretching into Monroe County (Figure 4.4-cc). 

Tributaries including Blackwater River, Faka Union 

Canal and River, and the Barron Canal and River, flow 

into several bays, including Pumpkin, Faka Union, and 

Fakahatchee.159   

An abundance of seafood and fishing opportunities 

drew humans to the area for thousands of years, 

starting with the Calusa Indians.  Early pioneer settlers 

of the region eventually moved to the coastal 

destinations of Naples and Marco Island, resulting in 

the Ten Thousand Islands staying relatively 

undeveloped.160  However, the natural sheet flow of 

freshwater in the area north of the Ten Thousand 

Islands has been significantly affected by the 

construction of canals during the development of the Southern Golden Gate Estates (GGE) 

subdivision.161  The string of 58 miles of canals constructed as part of this 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 the Bay while raising salinity in adjacent waters.162  The establishment of large-scale canal 

communities through dredge and fill operations within the Faka Union Canal system and the 

development of Southern 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 region.161  Projects 

such as the Picayune Strand Restoration Project have been initiated within the region to help restore 

natural flows and return impacted portions of the watershed to approximately historic conditions.163  

The watershed is made up of various habitats, including cypress swamps, mixed shrubs, and pine 

flatwoods, and its vast mangrove swamps and freshwater marshes provide exceptional feeding and 

nursery grounds.164  Nearly 200 fish species and 200 bird species are documented from these waters, 

including several endangered species such as the Florida manatee, snail kite, peregrine falcon, wood 

stork, and ƭƻƎƎŜǊƘŜŀŘΣ ƎǊŜŜƴΣ ŀƴŘ YŜƳǇΩǎ ridley sea turtles.165  The estuary is also considered critical 

habitat for the smalltooth sawfish, by the NOAA.91  Nature preserves also provide home to over six 

species of endangered or threatened animals, including the red-cockaded woodpecker, wood stork, 

Everglades snail kite, Cape Sable seaside sparrow, and the Florida manatee.166  Most of the watershed  is 

included in Florida Panther Primary and Secondary Zones, considered critical areas to sustain their 

population.108 

Figure 4.4-cc Ten Thousand Islands 
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Sixty-nine percent (1,063,663 acres) of the watershed is protected, giving the Ten Thousand Islands the 

highest percentage of conservation lands of the watersheds assessed in the Report Card.  The watershed 

is home to 29,499 acres of the 35,000-acre Ten Thousand Islands National Wildlife Refuge.  The refuge is 

composed almost entirely of mangrove 

forests and is considered the largest of its 

type in North America.160  The majority of 

the 728,370-acre Big Cypress National 

Preserve (727,109 acres) is also located 

within the Ten Thousand Islands 

watershed.  Another major protected area 

is the Fakahatchee Strand Preserve State 

Park (78,386 acres), famous for its orchids 

and bromeliads.  The park is also the 

largest strand swamp in the world.167, 168   

Land Use 

The most prominent forms of land use in 

the Ten Thousand Islands watershed are wetlands at 68% and agriculture at 20% (Figure 4.4-dd). 

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.57 Population Estimates for Immokalee, Chokoloskee, and Everglades City are shown in Table 4.4-

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

Table 4.4-s Ten Thousand Islands Population Estimates 

City Population Estimate (2016) Population Growth (2010-2016) 

Immokalee 24,905 (2014) 3.1% 

Chokoloskee 523 (2014) 169 45.6%170 

Everglades City  432 8.0% 
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Figure 4.4-dd Ten Thousand Islands Land Uses 
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Ten Thousand Islands  

 
Figure 4.4-ee Ten Thousand Islands Report Card 

 
































































































































































































































































































































































































































