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Chapter 1: Introduction to 1 

Caloosahatchee River Research 2 

and Water Quality Monitoring Plan 3 

 4 

BACKGROUND 5 

The Caloosahatchee River and Estuary located on the southwest coast of Florida, and the St. 6 

Lucie Estuary, located on the east coast of Florida are coastal systems that have been highly 7 

altered from their natural state by human intervention and engineering controls.  Drainage in the 8 

South Florida Region has been modified on a regional scale by the Central and Southern Florida 9 

Flood Control Project.  Local watersheds of both estuaries have been drained to accommodate 10 

agriculture and urban development.  The estuaries themselves have been dredged for navigation 11 

while shorelines have been bulk-headed.  12 

Both suffer from a disruption in the natural magnitude and timing of freshwater inflows 13 

which result in fluctuations of salinity large enough to cause mortality of estuarine and marine 14 

organisms (Chamberlain and Doering, 1998: Haunert and Startzman, 1985).  Both also exhibit 15 

signs of over fertilization with nutrients (eutrophication) which include: blooms of algae (micro, 16 

macro and nuisance), low dissolved oxygen and periodic fish kills (Chamberlain and Hayward, 17 

1996; DeGrove, 1981).  In addition to mortality, critical habitat is also degraded.  The water 18 

quality and quantity problems experienced by the two estuaries are interrelated.  The nutrient load 19 

that causes eutrophication of an estuary is a function of both water quality (nutrient 20 

concentration) and the quantity of freshwater inflow that transports the nutrient. The solution to 21 

problems in the two estuaries will involve both changes in the quality and quantity of freshwater 22 

inflow (e.g. Lake Okeechobee Watershed Construction Project, Phase II Technical Plan, 2008).   23 

While the primary intent of the Caloosahatchee River Watershed Protection Plan is to 24 

address these problems, it is important to consider the context within which the Plan will be 25 

implemented.  For example, the Comprehensive Everglades Restoration Plan Current 26 

assumptions regarding planned projects, landuse, and water supply demand may change and lead 27 

to improvements above and beyond those anticipated by the Caloosahatchee River Watershed 28 

Protection Plan. Ongoing and future water management operations should be coordinated among 29 

the Federal, State and Local entities that all influence the fate of water resources in the two 30 

watersheds.  Additionally, continued population growth and predicted changes in climate may 31 

also affect the final outcome.   32 

To deal with the complexity of interactions between the water management system, its 33 

operation and the response of the natural system, it is imperative that a robust research, modeling 34 

and monitoring program be in place to guide adaptive management strategies.  Such strategies 35 

will ensure cumulative benefits and optimization of water management. 36 
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1.1 ENABLING LEGISLATION 37 

In response to the water quality and quantity problems in both estuaries, the Florida 38 

Legislature passed Senate Bill 392 [Section 373.4595, Florida Statutes (F.S.)].  This new 39 

legislation requires the South Florida Water Management District (District), in collaboration with 40 

coordinating agencies, to develop watershed protection programs for Lake Okeechobee, the St. 41 

Lucie Estuary and the Caloosahatchee Estuary.  42 

The protection plans are composed of three parts: (1) a construction project; (2) a pollutant 43 

control program; and (3) a research and water quality monitoring program.  This document 44 

describes the Research and Water Quality Monitoring Plan for the Caloosahatchee River 45 

Watershed.  Subsections 373.4595(4) (a)3 and (4)(b)3, F.S. specifically require that the South 46 

Florida Water Management District develop research and water quality monitoring plans for the 47 

Caloosahatchee River and St. Lucie River Watersheds.   48 

This document will set forth research and monitoring programs that support the goals of the 49 

Caloosahatchee River Watershed Protection Plan by building on existing research and monitoring 50 

conducted by the South Florida Water Management District, other State and Federal agencies, as 51 

well as non-governmental organizations.  One purpose of the Research and Water Quality 52 

Monitoring Plan is to serve a coordinating function that focuses activities specifically on the St. 53 

Lucie and Caloosahatchee estuaries and their associated watersheds.   54 

Research and monitoring in the St. Lucie and Caloosahatchee have been on-going for more 55 

than 40 years (Phillips, 1960; Gunter and Hall, 1962).  A variety of recent programs including 56 

SWIM, CERP and water supply planning and rule making efforts have added to this body of 57 

knowledge.  However, our ability to find solutions to water quantity and water quality problems 58 

is hampered by significant gaps and uncertainties in the understanding of the two estuarine 59 

systems.  For example, despite its importance we do not yet fully understand how various factors 60 

control the concentration of dissolved oxygen in either estuary.  By reducing uncertainty and 61 

filling gaps in our knowledge, the Research and Water Quality Monitoring Plan will increase our 62 

ability to find robust, scientifically based solutions and more accurately predict the response of 63 

these estuaries to changes in water quality and quantity. 64 

 65 

1.2 DOCUMENT STRUCTURE 66 

The document has five Chapters.  Chapter 2 identifies the specific goals and objectives of 67 

the Research and Monitoring Plans based on the Northern Everglades Legislation.  It shows how 68 

research, modeling, and monitoring contribute to the adaptive management of nutrient load 69 

reduction goals and the implementation and operation of projects designed to achieve them.    70 

Chapter 3 presents our current state of knowledge regarding hydrology, water quality and 71 

aquatic habitat.   Of particular relevance to the Plan are reviews of nutrient loading, salinity 72 

envelopes and effects of Lake Okeechobee on delivery of water to the Caloosahatchee Estuary. 73 
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Chapter 4 is a summary of existing monitoring programs for hydrology, water quality, and 74 

aquatic habitat.  The programs are evaluated based on their ability to meet program goals.  75 

Potential improvements are also identified.  Finally, a recommended monitoring plan along with 76 

associated costs of implementation is described.   77 

Chapter 5 summarizes on-going research and modeling applicable to program goals.  Plans 78 

for future research and modeling are described and prioritized.   Integration of research, modeling 79 

and monitoring will establish scientifically sound performance measures and support 80 

improvements to the estuary through the adaptive management process. 81 

 82 
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