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Estuary Conservation Association 

Science and Restoration Committee Water Quality 2014 

 

Background: 

The Estuary Conservation Association (ECA) is a local non-profit 501(c)(3) organization first 

formed in 1983 (as the Wiggins Pass Conservancy) and dedicated to the long-term conservation 

of wildlife and natural resources within the Cocohatchee estuary.  In addition, the ECA works 

directly with the local community and with the Collier County office of Coastal Zone 

Management to sustain navigational safety for the Wiggins Pass inlet.   

ECA will work with its science partners (e.g. Florida Gulf Coast University, Collier County, and 

the Conservancy of Southwest Florida [CSWF]) to help develop a comprehensive approach to 

improving the science-based understanding of the estuary. To help ensure the estuary water 

quality remains good, the ECA Science and Restoration Committee reviewed water quality data 

and  recent watershed analysis completed by partners.   The analysis focused on identified threats 

to water quality.  The Florida Department of Environmental Protection (FDEP) stormwater rule 

evaluation identified nutrients in the water as the most common cause of water quality 

impairment in this area.  Bacteria concentrations are evaluated because the FDEP has determined 

the Cocohatchee estuary is impaired and they have developed a Total Maximum Daily Load 

(TMDL). 

Water quality data for nutrients (nitrogen and phosphorus), algae (chlorophyll a), and bacteria 

(fecal coliform) were consolidated and analyzed to determine trends and to identify needed 

actions within the watershed that would result in the improvement of the water quality and 

environmental conditions within the estuary. 

 Cocohatchee River Estuary Setting 

The Cocohatchee estuary includes the tidal waters from the Collier County line south to 

Vanderbilt Beach Road and east to the weir in the canal along the north side of Immokalee Road 

just east of Goodlette Frank Road (Figure 1).  Fringing wetlands are narrow and historically the 

north/south connected coastal lagoons received freshwater flows from a few small creeks.  

Dredging of the north/south channel in the 1950s and Vanderbilt Lagoon made residential 

waterfront development in the area much more attractive. These waters are designated as “Class 

2” waters (shellfish propagation and harvesting) by the FDEP.  In 1982 the FDEP designated the 

waters from the Gulf entrance at Wiggins Pass to 50 feet west of the US 41 highway bridge and 

from 50 ft. north of SR 846 (Bluebill Ave.) north to the county line “Outstanding Florida 

Waters” (OFW).  The “Class 2” water designation sets a low bacteria standard and the OFW 
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places an anti-degradation standard on those waters.  Commonly observed animals in these 

waters are listed in Appendix 1. 

Recent Water Quality Reports 

Good water quality is necessary to support a diverse biota.  There are three organizations 

currently collecting water quality data in the Cocohatchee estuary.  They are the FDEP, Collier 

County, and the Conservancy of Southwest Florida. The FDEP evaluates the water quality every 

5 years relative to State water quality standards (FAC 62-302 and 62-303); the Cocohatchee 

estuary was assessed in 2002, 2007 and 2013.   In 2007, the Cocohatchee River estuary was 

determined by FDEP to be impaired for fecal coliform bacteria and iron.  The fecal coliform 

Total Maximum Daily Load (O’Donnell and Bailey 2007) was established in 2007.  (Also, all 

coastal waters in Florida have been determined to be impaired for “mercury in fish”, and the 

TMDL was developed in 2013 by the FDEP.)  

 Vanderbilt Lagoon water quality was evaluated by the Conservancy of Southwest Florida 

(Worley, 2008).  That study identified concerns with dissolved oxygen and nitrogen in the dead-

end canals in that lagoon.  Collier County evaluated their data in 2009-10 for exceedances of 

State standards (CCPCD, 2011).  Additionally, Janicki Environmental, Inc. evaluated the Collier 

County water quality data in 2010 (Janicki Environmental, Inc. 2010) for trends and an 

assessment of nutrient loading.  Their report did not identify any significant trends for bacteria or 

nutrients however, there was an increasing trend in salinity and conductivity, likely caused by the 

lower rainfall experienced in the area from 2007-2009.  The Cocohatchee basin also had a 

decreasing trend for turbidity.   

Collier County also developed a Watershed Management Plan (WMP) (Atkins 2011) in 2011.  

The WMP developed water budgets and evaluated flows, habitat loss, confirmed the 

Cocohatchee bacteria impairment, and estimated nutrient loading by basin.  Plans for actions to 

prevent further degradation were proposed.  The FDEP and the Environmental Protection 

Agency set nutrient criteria for estuarine waters in 2012.  In 2013, FDEP recommended nutrient 

criteria for Little Hickory Bay and Water Turkey Bay (FDEP 2013) that were very similar to the 

adopted criteria for the Cocohatchee estuary.   

In this ECA study, the Science and Restoration Committee decided to combine the water quality 

data available in the State database and analyze it for trends to focus restoration efforts where 

most needed.  Since the Florida water quality standards are primarily based on annual geometric 

means of the water body, all stations were combined.  Most of the water quality data is from 

fixed stations and this could skew the results of this analysis. 

 

http://www.dep.state.fl.us/water/tmdl/docs/tmdls/final/gp1/cocohatcheefcfin091208.pdf
http://www.dep.state.fl.us/water/tmdl/docs/tmdls/mercury/Mercury-TMDL.pdf
http://www.conservancy.org/document.doc?id=527
http://www.colliergov.net/Modules/ShowDocument.aspx?documentid=39979
http://www.colliergov.net/Modules/ShowDocument.aspx?documentid=34689
http://www.colliergov.net/index.aspx?page=2302
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Figure 1 

Water Quality Factors 

Loss of tidal wetlands decreases the capacity of an estuary to convert nutrients into plants that 

can contribute to marine productivity.  Urbanization causes compaction of soil and increases in 

impervious surfaces such as roads and parking lots.  In addition, the conversion of a natural 

landscape, which holds water to filled areas that drain quickly, also decreases this capacity.   All 

of these activities increase the likelihood of additional storm water runoff, greater erosion and 

consequently increased nutrient concentrations.  The WMP also determined that development of 

the Cocohatchee basin resulted in a loss of 29% of tidal wetlands. In 2011, 33% of the watershed 

basin was now urban land use (Atkins 2011).    Additionally, the basin area has been reduced 

40% by canal development.  The WMP estimates that the canals increase the flow during the wet 

season compared with pre-development flow estimates.   Older neighborhoods in the basin also 

have minimal stormwater treatment features and most current treatment methods do not 

adequately treat nitrogen pollutants (Harper and Baker 2007). 

Bacteria 

Fecal Coliform bacteria were the primary surrogate used for evaluating human sewage pollution. 

Recently FDEP began using enterococcus bacteria for saline water evaluations; however, there is 

not sufficient data to determine a trend at this time.  The fecal coliform standard for Class 2 

waters is 14 mpn/100 mls based on a monthly geometric mean. (The standard for Class 3 waters 

[fishing and swimming waters] is 200 mf/100 mls).  All data from 1990 to 2014 was retrieved 

from the FDEP STORET database and combined. The Cocohatchee stations were analyzed for 

the annual and monthly geometric mean and linear trend utilizing a Microsoft Excel worksheet.  

http://www.dep.state.fl.us/WATER/nonpoint/docs/nonpoint/SW_TreatmentReportFinal_71907.pdf
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Data collection was irregular especially in the 1990s.  Additionally, not all stations were sampled 

each time so there may be biases caused by sampling patterns.  

Figure 2 is the annual geometric mean using all of the data collection stations within the estuary.   

Figure 3 displays the monthly geometric means.  The monthly mean illustrates the variability of 

the values.  Both figures show that the State monthly standard of 14 mpn/100 mls is exceeded 

regularly.   Although the data does not fit a linear model, the fecal coliform concentration 

appears to be declining in recent years but still exceeds the water quality standard established for 

these waters.  Individual station geometric means, illustrated in Figure 4, indicate the higher 

concentrations are at US 41 bridge and upstream.  There have been several unsuccessful attempts 

by both the County and FDEP to identify the sources for the high bacterial concentrations with 

limited success.  Efforts to identify sources and confirm the origin of the pollution are ongoing. 

 

Figure 2 

 

Figure 3 
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Figure 4 

Chlorophyll a 

Chlorophyll a concentrations are measured to assess the amount of algae in the water body.   

FDEP used a concentration of 11 ug/l to screen for nutrient impairment in estuaries prior to 

adopting numeric nutrient criteria.  FDEP has now adopted a chlorophyll a standard of 5.8 ug/l 

(annual geometric mean) for the Cocohatchee estuary to prevent nuisance conditions.  The FDEP 

2013 report to the governor on nutrient impairment identifies 5.8 and 5.9 ug/l chlorophyll a as a 

protective standard for Water Turkey and Little Hickory Bay (not to be exceeded more than once 

http://www.dep.state.fl.us/water/wqssp/nutrients/docs/NNC-report-governor-legislature.pdf
http://www.dep.state.fl.us/water/wqssp/nutrients/docs/NNC-report-governor-legislature.pdf
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in 3 years).  The chlorophyll a annual geometric means and linear trend line are in Figure 5.  The 

data does not fit a linear trend and the annual means are close to the newly recommended 

protective standards.   

 

Figure 5 

Nutrients:  Nitrogen and Phosphorus 

Nitrogen and phosphorus are the most important nutrient elements and are largely responsible for 

aquatic plant growth.  The nitrogen standard for the Cocohatchee estuary is intended to prevent 

nuisance conditions is 0.47 mg/l and the phosphorus standard is 0.057 mg/l (annual geometric 

means that shall not be exceeded more than once in a three-year period).  These nutrient 

standards are based on conditions prior to 2012 to guard against future increases.  The FDEP has 

recently proposed additional protective nitrogen and phosphorus standards for some bays in the 

Cocohatchee estuary (FDEP 2013). 

     Total Nitrogen  Total Phosphorus 

Little Hickory Bay   .63 mg/l  .070 mg/l 

Water Turkey Bay is   .47 mg/l  .057 mg/l 

The FDEP determined that Estero Bay tributaries were impaired for oxygen and that nitrogen 

was the causative agent in 2008.  The established TMDLs set the nitrogen standards at 0.74 mg/l 

for the Imperial River and part of Hendry Creek (WBID 3258B), and 0.60 mg/l is the standard 

for the other portion of Hendry Creek (WBID 3258B1).  Figure 6 charts the annual geometric 

means for nitrogen and phosphorus.  The nitrogen data does not fit a linear trend, the annual 

geometric mean for phosphorus trend fits a decreasing linear trend, and however, there is a long 

period with no data.  The recent data (since 2008) is below the FDEP recommended protective 

standards for nitrogen and phosphorus. 
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Figure 6 

Vanderbilt Lagoon and Water Turkey Bay 

CSWF partnering with Vanderbilt Beach Residents Association and 

the ECA hav been monitoring the water quality within Vanderbilt 

Lagoon and Water Turkey Bay for the past 19 years at 15 stations 

(Figure 7). The effects of climate, season, runoff and geographic 

distance from Wiggins Pass are the primary causes of variation in 

water quality within this area. Water quality parameters are within 

ranges typical of tidal deadend canal systems. Physical water quality 

parameters, including water temperature, salinity, conductivity, 

dissolved oxygen and turbidity, varied seasonally, geographically 

and amongst stations. Inorganic nitrogen concentrations suggest that 

urban development has affected the water quality within Vanderbilt 

Lagoon. The overall trends in ammonia and iron (Figures 8 and 9) 

illustrate the effect of urban runoff on station 2 (directly affected by 

stormwater discharge), and station 15 (indirectly affected by 

stormwater runoff).  This highlights the negative effects that 

concentrated stormwater discharges can have on water quality. 

The dredging of Vanderbilt Lagoon,  the canals, and over 30 years of 

urban stormwater runoff  has negatively affected the water quality in 

close proximity to the discharges.  Stations located at the terminus of 

dead-end canals were consistently higher in temperature, turbidity 

and all nutrient and mineral parameters quantified in comparison to 

stations located in the main channels.   
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The annual geometric means for dissolved inorganic nitrogen ranged from 0.02 mg/l to 0.11mg/l 

overtime. A logarithmic transformation of the geometric mean over the past 19 years provided 

the best fit of the dataset, revealing a very slight increasing trend.  The annual geometric means 

for orthophosphorus ranged from 0.002 mg/l to 0.10 mg/l overtime and the best fit for the dataset 

revealed a decreasing linear trend. 

 

 

Recommended Actions 

The data analysis confirms previous study findings that the Cocohatchee estuary is impaired for 

bacteria and nutrient pollution and concentrations need to be prevented from increasing.  The 

FDEP and Collier County continue to work on identifying the sources of the fecal coliform 

pollution.   Community actions that can contribute to lowering bacterial concentrations include: 
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Figure  8: Ammonia Concentration 
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 Ensuring pet waste are picked up and properly disposed; 

 Ensure stormwater systems function properly; 

 Ensure trash is properly managed; 

 Ensure boat wastes are properly managed. 

 

The existing WMP recommended both structural and non-structural projects to help control 

nutrient pollution.   The non-structural initiatives likely to help in the Cocohatchee include Low 

Impact Development (LID) requirements and Fertilizer ordinance.  The fertilizer ordinance was 

implemented in 2010.  LID regulations reduce pollutant loads using micro-controls that either 

reduce the volume of runoff or treat the runoff at the source (i.e. pervious pavement, rain 

gardens, or created wetlands).  A similar non-regulatory program has been developed by FDEP 

and IFAS for homeowners.  Florida-Friendly Landscapes protect Florida’s unique natural 

resources by conserving water, reducing waste and pollution, creating wildlife habitat, and 

preventing erosion.  Key practices from the Florida Friendly Landscaping program that would 

immediately contribute to a reduction of nutrients to the estuary include: 

 Water Efficiently for healthy landscapes and minimize runoff; 

 Fertilize Appropriately to minimize runoff and leaching of nutrients; 

 Reduce Stormwater Runoff to reduce  nutrient pollution and minimize erosion; 

 Protect The Waterfront and prevent direct contributions of wastes. 
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Appendix 1 Some Common Cocohatchee Estuary Animals 

http://fyn.ifas.ufl.edu/
http://www.colliergov.net/index.aspx?page=2302
http://www.colliergov.net/Modules/ShowDocument.aspx?documentid=39979
http://www.dep.state.fl.us/water/wqssp/nutrients/docs/NNC-report-governor-legislature.pdf
http://www.dep.state.fl.us/water/tmdl/docs/tmdls/mercury/Mercury-TMDL.pdf
http://www.dep.state.fl.us/WATER/nonpoint/docs/nonpoint/SW_TreatmentReportFinal_71907.pdf
http://www.colliergov.net/Modules/ShowDocument.aspx?documentid=34689
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 FISH  

Red Drum      Sciaenops ocellatus 

Snook      Centropomus undecimalis 

Striped Mullet     Mugil cephalus 

Jack Crevalle     Caranx hippos 

Florida Pompano     Trachinotus carolinus 

Gag Grouper      Mycteroperca microlepis 

Goliath Grouper     Epinephelus itajara 

Gray Snapper      Lutjanus griseus 

Ladyfish       Elops saurus 

Spanish Mackerel      Scomberomorous maculatus 

Blue Fish      Pomatomus saltatrix 

Spotted Seatrout      Cynoscion nebulosus 

Sheepshead      Archosargus probatocephalus 

Hardhead Catfish      Arius Felis 

Gafftopsail Catfish      Bagre marinus 

Gulf Flounder      Paralichthys albigutta 

Blacktip Shark      Carcharhinus limbatus 

Bonnethead Shark      Sphyrna tiburo 

 

REPTILES 
Green Treefrog    Hyla cinerea 

Eastern Spadefoot Toad  Scaphiopus holbrookii holbrookii 

Five-Lined Skink    Eumeces inexpectatus 

Green Anole     Anolis carolinensis 

Brown Anole     Anolis sagrei 

Pig Frog     Rana grylio 

Alligator     Alligator mississippienisis 

Loggerhead turtle    Caretta caretta caretta 

  

SNAKES 
Pygmy Rattlesnake     Sistrurus miliarius  

Eastern Diamondback Rattlesnake  Crotalus adamanteus 

Eastern Coral Snake    Micrurus fulvius  

Cottonmouth Water Moccasin  Agkistrodon piscivorus  

Eastern Racer (Black Racer)  Coluber constrictor 

Scarlet Snake     Cemophora coccinea 

Southern Hognose Snake  Heterodon simus 

Eastern Ribbon Snake  Thamnophis sauritus 

Red Rat Snake    Elaphe guttata guttata 

 

 

Birds 
Little blue heron    Egretta caerulea  

Reddish egret     Egretta rufescens  

Snowy egret     Egretta thula  

Tricolored (Louisiana) heron   Egretta tricolor  

Great blue heron     Ardea herodias 
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Great egret      Ardea alba 

Snowy egret      Egretta thula 

Green heron      Butorides virescens 

Black-crowned night heron    Nycticorax nycticorax 

Yellow-crowned night heron    Nyctanassa violacea 

White ibis     Eudocimus albus 

Brown pelican    Pelecanus occidentalis  

Roseate spoonbill     Platalea ajaja 

Black skimmer     Rynchops niger  

Least tern      Sterna antillarum 

Laughing gull      Leucophaeus atricilla 

Ring-billed gull     Larus delawarensis 

Double-crested cormorant,   Phalacrocorax auritus 

Anhinga      Anhinga anhinga 

Bald eagle       Haliaeetus leucocephalus 

Osprey      Pandion haliaetus 

Red-shouldered hawk,   Buteo lineatus 

 
 

 Mammals 
Raccoon      Procyon lotor 

Nine-Banded Armadillo   Dasypus novemcinctus 

Virginia Opossum   Didelphis virginiana 

Eastern Gray Squirrel   Sciurus carolinensis 

Sherman’s Fox Squirrel   Sciurus niger shermani 

Marsh Rabbit      Sylvilagus palustris 

Manatee     Trichechus manatus latirostris 

Dolphin     Tursiops truncatus 

  


