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Executive Summary 

This document constitutes the updated Surface Water Improvement and Management (SWIM) 

Plan for the Coastal Rivers Basin, which includes the following water bodies and their respective 

watersheds within the State of Florida: 

¶ Aucilla River 

¶ Wacissa River 

¶ Econfina River 

¶ Fenholloway River 

¶ Steinhatchee River 

¶ Waccasassa River. 

This SWIM Plan updates the previous SWIM Plans for these water bodies with current status and 

trends information related to land use, water quantity, water quality, and natural systems. Another 

important goal of this update is to identify restoration and management priorities and related 

projects for integration into Floridaôs Gulf Environmental Benefit Fund (GEBF) Restoration 

Strategy. 

This document has been prepared to meet or exceed with all applicable requirements of Section 

373.451, Florida Statutes (F.S.), and 62-43.035, Florida Administrative Code (F.A.C.), specified 

for SWIM Plans. Section 1 provides an introductory overview of the study area; Section 2 presents 

a detailed status and trends analysis; Section 3 describes ongoing and proposed management 

actions; and Section 4 lists ongoing and proposed projects to address the issues identified. 

Background 

In 1987, the Florida Legislature passed the SWIM Act. The SWIM Act, Section 373.451, F.S., 

directed each of the stateôs five water management districts to identify and prioritize degraded 

surface waters within their respective boundaries, and to develop plans and programs for the 

improvement and management of those surface waters. It also directed the water management 

districts and others state agencies to conduct research to provide a better scientific understanding 

of the causes and effects of surface water pollution and of the destruction of natural systems in 

order to improve and manage these resources. The implementation of the SWIM Act is codified 

in 62-43.035, F.A.C. 

The Florida Legislature originally funded the SWIM program annually, matched by funds raised 

by the water management districts; however, dedicated annual funding was ended after the 1997-

98 fiscal year. Between 1988 and 1995 the Suwannee River Water Management District (District) 

developed and adopted SWIM Plans for six priority surface waters. These existing SWIM Plans 

and their respective dates of adoption included: 
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¶ Alligator Lake ï 1988; 

¶ Suwannee River ï 1991; 

¶ Aucilla River ï 1991; 

¶ Waccasassa River ï 1991; 

¶ Santa Fe River ï 1995; and 

¶ Coastal Rivers ï 1995. 

Updates of these SWIM Plans, and the development of new plans, by the District essentially 

ceased due to funding limitations. However, with the passage and implementation of the 

RESTORE Act in 2012, as well as other legal settlements and resulting funding streams 

associated with the ñ2010 Deepwater Horizonò oil spill, there is now an unprecedented opportunity 

to identify, prioritize and implement restoration projects in Gulf of Mexico coastal watersheds. 

Taking advantage of this opportunity, the District was awarded a grant from the National Fish & 

Wildlife Foundationôs GEBF, through FWC, to update and consolidate the original six SWIM Plans 

into two SWIM Plans, as summarized in the table below. 

Existing SWIM Plans Updated/Consolidated SWIM Plans 

Suwannee River 

Suwannee River Basin Santa Fe River 

Alligator Lake 

Aucilla River 

Coastal Rivers Basin Coastal Rivers 

Waccasassa River 

More so than other parts of Florida, the economy of the Big Bend region of Florida is largely 

dependent on the quality and sustainability of its natural resources. Accordingly, the District 

occupies a critically important niche at the intersection of environmental conservation and 

economic growth. Sound management of sustainable water resources and natural systems is not 

just the mission of the District, but also the underpinnings of future economic growth in the region. 

Perhaps the greatest challenge facing the District in this regard is the balancing of increasing 

consumptive water use demands and pollutant loads associated with the expansion of more 

intense agricultural and urban land uses with the maintenance of regional environmental quality 

and natural systems. Furthermore, due to the unique geology of the Big Bend region, surface, 

ground, and coastal water resources are all closely interconnected. 

Land Use 

Managed forests (silviculture) and other forested uplands constitute 43 percent of the Basin, while 

wetlands (both forested and herbaceous) encompass 44 percent of the Basin. Combined, these 

two land use classes constitute 87 percent of the Basin area. Urban land development has 

increased slightly, mostly as growth around existing urbanized areas, but still only constitutes a 

little over three percent of the Basin land area. Due to the extensive coverage of forested uplands 
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and wetlands in the Coastal Rivers Basin, habitat fragmentation is relatively minimal compared to 

other areas in Florida. In addition, the rivers and streams in the Basin remain almost entirely free 

flowing, with few impoundments or dams. Therefore, conservation and management of existing 

natural systems, including the maintenance of flows and water quality, offer the best means to 

prevent further habitat loss, fragmentation, and/or degradation in the Basin. 

Water Quantity 

Water resources in the Coastal Rivers Basin are generally healthy. There are extensive 

conservation lands, and the Basin remains mostly rural in nature, with relatively little urban 

development or intense agriculture.  In addition, the rivers and streams in the Basin remain almost 

entirely free flowing, with few impoundments or dams. Despite the current status, recent analyses 

identified small magnitude changes in trends for flows or water levels at some locations in the 

Basin. Primary threats to the hydrology of the systems within the Coastal Rivers Basin include 

excessive surface-water withdrawals or diversions, groundwater withdrawals, and modifications 

of natural drainage patterns.  

Public supply, agriculture, commercial and industrial entities, and other users, both within and 

outside District boundaries, create multiple demands on the water resources of the District. The 

Coastal Rivers Basin is mostly underlain by an unconfined or poorly confined Upper Floridan 

aquifer. This lack of a distinct confining layer gives rise to the numerous artesian springs in the 

region and allows for more rapid recharge of groundwater from infiltration; however, the lack of a 

continuous confining layer also makes the aquifers in this region highly vulnerable to water quality 

and quantity impacts from activities conducted on the land surface. There have been extensive 

modifications made to the natural drainage patterns of these watersheds over the years; large 

areas of the headwater wetlands have been ditched and drained for timber production, resulting 

in higher peak flows and quicker response following major rainfall and storm events.  

To address these potential threats, the District has identified various management actions and 

projects/initiatives with the ultimate goal of protecting or restoring natural hydrologic regimes 

wherever feasible, thus ensuring the protection of critical Water Resource Values therein. Specific 

goals include actions to increase aquifer recharge and decrease excessive runoff and 

evapotranspiration. Potential projects to meet these goals include agricultural best management 

practices (BMPs), hydrologic restoration of over-drained lands, water reuse and water 

conservation. Because water is an integrated and interconnected resource, many of these 

management actions, projects or initiatives involve partnerships with other agencies and 

stakeholders, both within and outside of the District. 

Water Quality 

Water quality within the Coastal Rivers Basin varies spatially. The Coastal Rivers Basin includes 

systems that have been used as ñreferenceò locations for regulatory programs, as well as the 

Fenholloway River, a river with a significant industrial discharge component. The Fenholloway 

River is undergoing a series of complex and expensive modifications to existing industrial 

discharges that should allow it to, over the next 5 to 10 years, meet the water quality standards 

appropriate for its designated use.  The extensive conservation lands and the fairly low-impact 
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land use of silviculture are such that most of the rivers themselves are considered healthy, as are 

the nearshore waters of the Gulf of Mexico into which they discharge (with the exception of the 

coastal waters near the mouth of the Fenholloway River).   

The mostly rural nature of the Coastal Rivers Basin has resulted in the widespread use of septic 

tank systems as a means of waste disposal. In low enough densities, with adequate separation 

between the bottom of the drainfield and the wet season water table, septic tank systems can be 

an entirely appropriate technique for disposing of domestic wastewater. However, various 

locations have developed over time such that densities and higher water tables might be 

problematic. Septic tank replacement programs are extremely expensive, but they can also be 

the most required management action in some locations. Documentation of impacts to pathogen 

and nutrient loads from septic tank systems should be a near-term focus, to determine those 

places where conversion to central sewerage would be appropriate. The identification of locations 

with excessive amounts of pathogens is complicated by the recently shift from the use of fecal 

coliform bacteria to a combination of fecal coliform bacteria, Enterococci bacteria and E. coli 

bacteria. 

To address these issues, the District has identified various management actions and 

projects/initiatives with the ultimate goal to protect or restore the water quality of the Coastal 

Rivers Basin. Concerns vary, but the majority of concerns have focused on the issues of nutrient 

(especially nitrogen) enrichment and pathogen abundance. Specific goals include the 

continuation of efforts to monitor water quality, with regular updates of the status and trends (if 

any) in water quality across the Basin. In addition, efforts to identify the source(s) of nitrogen to 

the Wacissa River are called for, as well as the identification of ñhot spotsò for impacts from septic 

tank systems. Planned and ongoing efforts to reduce impacts from agricultural land uses are 

required as well. For the Fenholloway River, stakeholders in the watershed need to continue to 

implement the projects that have been determined to be required to allow the river to meet Class 

III freshwater standards.  

Natural Systems 

The natural systems of the Coastal Rivers Basin comprise valuable ecological, aesthetic, 

recreational, cultural, and economic resources. Primary threats to natural systems include: 

¶ Land use changes (and corresponding habitat loss and fragmentation); 

¶ Declines in water quality and quantity; 

¶ Introduction of non-native and invasive species; and 

¶ Climate change. 

For example, conversion from upland silviculture to higher intensity row crops results in loss of 

forested habitat and connectivity among habitats important to numerous species. Due to the 

extensive coverage of forested uplands and wetlands in the Coastal Rivers Basin, habitat 
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fragmentation is relatively minimal compared to other areas in Florida; however, fragmentation is 

increasing and has become an issue for larger megafauna (e.g., black bear). 

Other examples include: disturbance and loss of native SAV in springs due to excessive 

recreational use and/or algae proliferation due to increased nutrient concentrations; loss of fish 

habitat due to reduced flows and exposure of formerly inundated floodplains; loss of marsh habitat 

due to lowered groundwater levels as a result of water withdrawals; disturbance of habitat by 

invasive species such as wild hogs and subsequent invasion of nonnative and invasive plant 

species; and loss of salt marsh habitat due to sea level rise and inundation. Climate change and 

sea level rise in particular are expected to impact Floridaôs fish and wildlife across all terrestrial, 

freshwater, and marine habitats; and combined with other stressors, reduce the long term viability 

of species and associated ecosystems. 

Equally important is proper management and maintenance of habitats that historically were fire 

maintained, such as sand pine scrub, sandhills, prairies, and wetlands. Prescribed fire is used to 

reduce shrub layer vegetation, initiate seeding in some species, and improve and maintain 

habitats for deer, quail, turkey and many other wildlife species. Some of Floridaôs rare, fire-

adapted plants and animals that inhabit fire maintained communities include the red-cockaded 

woodpecker, Shermanôs fox squirrel, gopher tortoise, eastern indigo snake, and Florida scrub-

jay. 

Finally, continued monitoring, data collection, and research to track native habitats and species 

and improve our understanding of how they may be impacted by land use changes, water quantity 

and quality, non-native and invasive species, and climate change, are important to managing 

natural systems in the Coastal Rivers Basin. 

Management Actions and Projects 

While the rivers and coastal waters along Floridaôs Big Bend coastline are often viewed as being 

in a close to pristine condition, the analysis of status and trends presented herein indicate that 

there are natural resource management issues that need to be address. The primary issues 

potentially affecting the surface waters and ecology of the Coastal Rivers Basin, both now and in 

the future, include: 

¶ Increase in silviculture and more intense agricultural and urban land uses; 

¶ Alterations to natural hydrology; 

¶ Decreasing river and spring flows in some locations; 

¶ Increasing nitrogen concentrations in river and springs flows in some locations; 

¶ Habitat fragmentation due to land development and road construction; 

¶ Loss of natural oyster bars; and 

¶ Climate change and sea level rise. 
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This SWIM Plan includes proposed management actions and projects addressing various aspects 

of the key focus areas of water quantity, water quality, and natural systems, as summarized below. 

Water Quantity 

¶ Monitoring, Data Collection, and Research 

¶ Water Supply Planning 

¶ Minimum Flows and Levels (MFLs) 

¶ Water Resource Development and Aquifer Recharge 

¶ Conservation 

Water Quality 

¶ Monitoring, Data Collection, and Research 

¶ Implementation of Total Maximum Daily Loads (TMDLs) and Basin Management Action 
Plans (BMAPs) 

¶ Wastewater and Stormwater Infrastructure 

Natural Systems 

¶ Habitat Conservation 

¶ Habitat Restoration 

¶ Recreation Management. 

A total of 33 projects are proposed to address the improvement and management of the Coastal 

Rivers Basin. 
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1.0 Introduction  

This document constitutes the updated Surface Water Improvement and Management (SWIM) 

Plan for the Coastal Rivers Basin, which includes the following water bodies and their respective 

watersheds: 

¶ Aucilla River 

¶ Wacissa River 

¶ Econfina River 

¶ Fenholloway River 

¶ Steinhatchee River 

¶ Waccasassa River. 

This SWIM Plan updates the previous SWIM Plans for these water bodies with current status and 

trends information related to land use, water quantity, water quality, and natural systems. Another 

important goal of this update is to identify restoration and management priorities and related 

projects for integration into Floridaôs Gulf Environmental Benefit Fund (GEBF) Restoration 

Strategy. 

This document has been prepared to meet or exceed with all applicable requirements of Section 

373.451, Florida Statutes (F.S.), and 62-43.035, Florida Administrative Code (F.A.C.), specified 

for SWIM Plans. Section 1 provides an introductory overview of the study area; Section 2 presents 

a detailed status and trends analysis; Section 3 describes ongoing and proposed management 

actions; and Section 4 lists ongoing and proposed projects to address the issues identified. 

1.1 The SWIM Act - Purpose and Intent 

In 1987, the Florida Legislature passed the SWIM Act. The impetus for the SWIM Act was the 

Legislatureôs finding that the water quality of many of the stateôs surface waters had been 

degraded, or was in danger of becoming degraded, and that the natural systems associated with 

many surface waters had been altered and were no longer performing the important functions 

that they once provided, including: 

¶ Aesthetic and recreational pleasure for the people of the state; 

¶ Habitat for native plants, fish, and wildlife, including listed species; 

¶ Safe drinking water to the growing population of the state; and 

¶ Attracting visitors and accruing other economic benefits. 
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Furthermore, the Legislature found that: factors contributing to the decline in the ecological, 

aesthetic, recreational, and economic value of the stateôs surface waters included point and 

nonpoint source pollution, and the destruction of the natural systems which purify surface waters 

and provide habitats; that the declining quality of the stateôs surface waters has been detrimental 

to the publicôs right to enjoy these surface waters; and that it is the duty of the state to enhance 

the environmental and scenic value of surface waters. 

The SWIM Act, Section 373.451, F.S., directed each of the stateôs five water management districts 

to identify and prioritize degraded surface waters within their respective boundaries, and to 

develop plans and programs for the improvement and management of those surface waters. It 

also directed the water management districts and others state agencies to conduct research to 

provide a better scientific understanding of the causes and effects of surface water pollution and 

of the destruction of natural systems in order to improve and manage these resources. 

Under the Act, water management districts identify priority water bodies for inclusion in their SWIM 

program based on their regional significance and their need for protection and/or restoration. This 

process is carried out in cooperation with the Florida Department of Environmental Protection 

(FDEP), the Florida Fish and Wildlife Conservation Commission (FWC), the Florida Department 

of Agriculture and Consumer Services (FDACS), and local governments. Upon the designation of 

a SWIM waterbody, a SWIM Plan must be adopted by the water management district's governing 

board and approved by FDEP. Before the SWIM Plan can be adopted, it must undergo a review 

process involving the required state agencies. 

The implementation of the SWIM Act is codified in 62-43.035, F.A.C. Pursuant to this rule, SWIM 

Plans are required to include the following information: 

¶ Description of the waterbody system, its historical and current uses, its hydrology, and a 
history of the conditions which have led to the need for restoration or protection. 

¶ Identification of all government units that have jurisdiction over the waterbody and its 
drainage basin within the plan area, including local, regional, state and federal units 
(Appendix A). 

¶ Description of land uses within the plan area and those of important tributaries, point and 
nonpoint sources of pollution, and permitted discharge activities. 

¶ List of the owners of point and nonpoint sources of pollution that discharge into each 
waterbody and tributary thereto and that adversely affect the public interest (by causing 
or significantly contributing to violations of water quality standards). This list shall include 
separate lists of those sources that are operating without a permit, operating with a 
temporary operating permit, and those presently violating effluent limits or water quality 
standards, and include recommendations and schedules for bringing all sources into 
compliance with state standards when not contrary to the public interest (Appendix B). 

¶ Description of strategies for restoring or protecting the waterbody sufficient to meet Class 
III standards or better. 



1. Introduction 

Coastal Rivers Basin SWIM Plan Update 3 ESA / D150586.00  
Final November 2017 

¶ List and current status of active restoration or protection projects for the waterbody 
(Appendix C). 

¶ List of studies that are being or have been prepared for the waterbody (Appendix D). 

¶ Description of the research and feasibility studies which will be performed to determine 
the particular strategy or strategies to restore or protect the waterbody. 

¶ Description of the measures needed to manage and maintain the waterbody once it has 
been restored and to prevent future degradation. 

¶ Schedule for restoration or protection of the waterbody. 

¶ Estimate of the funding needed to carry out the restoration or protection strategies. 

This SWIM Plan has been prepared to meet and exceed these informational requirements. 

Several Appendices accompany this document which provide specific information as required in 

the development of this SWIM Plan.  All documents referenced within this document are provided 

in Appendix D. 

1.2 SWIM in the Suwannee River Water Management District 

The Suwannee River Water Management District (District) is one of five regional water 

management districts in Florida, created by the Florida Legislature through passage of the Water 

Resources Act of 1972. The District is the smallest of the state's water management districts in 

terms of geographic area, population served, tax base, and agency staff. The service area of the 

agency includes: 

¶ 7,640 square miles; 

¶ All or part of 15 counties in north-central Florida; 

¶ 13 river basins; and 

¶ A population of 320,000. 

Figure 1 below shows the geographic location and extent of the Districtôs boundaries. For the 

purposes of this document, the term ñbasinò refers to the overall study area, while the term 

ñwatershedò refers to the drainage areas for each of the individual river systems addressed in the 

Plan. 

 

http://fl-suwanneeriver.civicplus.com/DocumentView.asp?DID=85
http://fl-suwanneeriver.civicplus.com/DocumentView.asp?DID=85
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Figure 1. District Boundary 

1.2.1 Previous SWIM Plans 

The District began implementing the SWIM Act in 1987 utilizing a three-step process to develop 

and execute their SWIM program. First, an evaluation of the District's surface waters was 

conducted to develop a priority list of those systems most in need of restoration or protection. 

Second, SWIM Plans were prepared for priority surface waters to guide the restoration and/or 

protection of water quality. Third, key policies, projects, and other actions identified in the SWIM 

Plans were implemented and monitored, including annual evaluations and modifications, as 

required under the SWIM Act.  
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The development of a priority surface waters list was first undertaken by the District in the fall of 

1987. Early in the process, the District established a SWIM Technical Advisory Group (TAG) to 

identify regional management issues, prioritize surface water bodies, exchange data and 

information, and review management proposals. The TAG was comprised of representatives from 

the review agencies (listed in 62-43.035, F.A.C.), university staff, and appropriate federal 

agencies. Using the criteria developed by FDEP, water bodies were prioritized by the District in 

cooperation with FDEP, FWC, local units of government, and other interested parties and 

stakeholders. 

In order of priority, the first six SWIM priority waters were the Upper Suwannee River, Lower 

Suwannee River, Santa Fe River, Steinhatchee River, Alligator Lake, and Falling Creek. In later 

years, the priority list was revised to include the Upper and Lower Suwannee River and Falling 

Creek into an overall Suwannee River System. In addition, during the same year the Steinhatchee 

plan was expanded to include the entire Coastal Rivers Basin, as well as the addition of the Aucilla 

and Waccasassa rivers. All SWIM rivers include coastal waters to the state water limit in the Gulf 

of Mexico (nine nautical miles seaward of the shoreline). In all, the District adopted SWIM Plans 

for six priority surface waters. These existing SWIM Plans and their respective dates of adoption 

are as follows: 

¶ Alligator Lake ï 1988; 

¶ Suwannee River ï 1991; 

¶ Aucilla River ï 1991; 

¶ Waccasassa River ï 1991; 

¶ Santa Fe River ï 1995; and 

¶ Coastal Rivers ï 1995. 

Given the rural nature of the Suwannee River region, the six original SWIM Plans were 

predominantly ñpreservationò rather than ñrestorationò oriented, and primarily addressed public 

land acquisition priorities as well as the need for ongoing monitoring programs related to land 

cover, water quality, and aquatic resources. However, several restoration projects were identified 

in the SWIM Plans and ultimately implemented. The status of prior SWIM Plan projects and 

programs is summarized in Appendix C. 

Throughout the development and execution of its SWIM program, the District has advocated for 

a regional watershed approach to resource management, which recognizes that surface water 

bodies, groundwater aquifers, and their related natural systems are not confined to political 

jurisdictions. The land area that drains to a surface waterbody - defined as the watershed or basin 

- often includes the jurisdictions of many levels of government, each of which has different 

interests, responsibilities, and capabilities. Accordingly, the District has promoted interagency 

coordination and cooperation between the various jurisdictions within its boundaries to improve 

resource protection and management.  
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Land use is an important determinant of surface water quality, and the authority to regulate land 

uses in Florida - including land use allocation, density, and intensity controls through land use 

planning - lies principally with local units of government. However, local governments within the 

District boundaries are mostly small and rural, and lacking in staff and fiscal resources. Therefore, 

in recognition of these challenges, the District has focused on providing technical and planning 

assistance to local governments within in its jurisdiction to identify public land acquisition priorities, 

and to promote land use planning practices that are compatible with sound water resource 

management across multiple political boundaries. 

Finally, the District has developed effective non-regulatory partnerships with other agencies, 

private landowners and key economic interest groups within its jurisdiction. Agricultural and 

forestry land uses are predominant within the District boundaries, and these land uses are 

typically less regulated than more intense urban land uses with respect to water quality.  

1.2.2 SWIM Plan Update and Consolidation 

The Florida Legislature originally funded the SWIM program annually, matched by funds raised 

by the water management districts; however, dedicated annual funding was ended after the 1997-

98 fiscal year. Since then many SWIM water bodies around the state have benefited from 

significant individual legislative appropriations throughout the years, associated with the 

Community Budget Issue Request water project funding process under Section 403.885, F.S. 

Furthermore, the water management districts and FDEP continue to use the SWIM planning 

process and plans to guide their resource management efforts. 

In recent years, the identification of water quantity issues has been led by Floridaôs various water 

management districts through the Minimum Flows and Minimum Levels (MFLs) program, while 

issues related to water quality have been the focus of FDEP led efforts to develop Total Maximum 

Daily Loads (TMDLs) and the subsequent Basin Management Action Plan (BMAP) program. The 

TMDL program is meant to identify pollutant load reductions necessary to restore impaired 

waterways, while the BMAP program is meant to guide the implementation of load reductions 

identified in the TMDL process.  

With the passage and implementation of the RESTORE Act in 2012, as well as other legal 

settlements and resulting funding streams associated with the ñ2010 Deepwater Horizonò oil spill, 

there is now an unprecedented opportunity to identify, prioritize and implement restoration 

projects in Gulf of Mexico coastal watersheds. Taking advantage of this opportunity, the District 

was awarded a grant from the National Fish & Wildlife Foundationôs GEBF, through FWC, to 

update the original six SWIM Plans. GEBF was established in early 2013 as a result of the plea 

agreements resolving the criminal cases against BP and Transocean after the oil spill. The 

agreements required a total of $2.544 billion to be paid to GEBF over a five-year period with $356 

million allocated for projects within Florida. The funds are to be used for projects that remedy 

harm to natural resources injured by the oil spill. To bring a more consistent and comprehensive 

planning focus to the SWIM Plan updates, the District decided to consolidate the six original SWIM 

Plans into two SWIM Plans, as summarized in Table 1 below. 
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Table 1. Existing SWIM Plans to Be Consolidated into Two SWIM Plans  

Existing SWIM Plans Updated/Consolidated SWIM Plans 

Suwannee River 

Suwannee River Basin Santa Fe River 

Alligator Lake 

Aucilla River 

Coastal Rivers Basin Coastal Rivers 

Waccasassa River 

 

The primary goal of this effort is to update the existing SWIM Plans with current status and trends 

information related to land use, water quantity, water quality, and natural systems in the greater 

Suwannee River and Coastal Rivers Basins. Another important goal of this effort is to identify 

restoration priorities and projects for integration into Floridaôs GEBF Restoration Strategy, which 

is being developed by the District as the deliverable under their GEBF grant. Restoration projects 

identified in the SWIM Plans and submitted to the state project portal at 

www.deepwaterhorizonflorida.com will be considered for future ñ2010 Deepwater Horizonò 

funding (e.g., Natural Resource Damage Assessment, GEBF, and/or RESTORE funds). Specific 

parameters will be applied for each funding stream to determine eligibility of projects.   

1.2.3 Integrating Water Management and the Economy 

The geographic region encompassed by the District is a land of working farms, forests, rivers, 

springs, and estuaries where the local economy is dependent upon the services provided by the 

natural resources of the region. The Big Bend coastal region has the most extensive contiguous 

stretch of undeveloped coastline along the U.S. Gulf of Mexico, which provides important nursery 

habitat for a variety of commercially and recreationally important species of finfish and shellfish. 

As such, the people of this rural region rely more on the natural systems for their livelihood and 

recreation than most Floridians. The region has not experienced the dramatic increases in 

population growth that have characterized other regions of Florida, and the landscape mostly 

reflects the dominant land uses of forestry and agriculture. It is also important to recognize that 

this region is not homogeneous, either in terms of its natural systems or economic drivers. The 

Suwannee River Basin is dominated by intense agricultural land uses including crops and 

livestock; whereas the Coastal Rivers Basin is characterized by managed forest lands, small 

coastal communities, and aquaculture operations. 

Many of the community leaders in the region are seeking economic growth, but they also 

recognize that growth is dependent on the protection of the areasô natural resources. To ensure 

economic growth, mature industries such as farming, forestry, and natural resource-based 

manufacturing (e.g., paper) must continually innovate to stay competitive while also sustaining 

the natural resources upon which they rely. Aquaculture is a growing industry in the region and 

offers great potential for expansion, both geographically and in terms of product diversity. 

Similarly, aquaculture is also dependent on the maintenance of pollution free coastal waters. 

Finally, nature-based and experiential tourism, especially focused on the regionsô numerous 

springs, can also capitalize on the rich natural systems so long as they are adequately protected, 

accessible, and the appropriate tourism infrastructure exists. 
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In preparing the SWIM Plan updates, the District conducted an extensive public outreach program 

to identify issues of concern as well as priorities and projects for the preservation, conservation 

and restoration of water resource and natural systems. Through this public outreach process 

several key themes were identified, and are summarized below and in Appendix E. 

1.2.3.1 Preserving Working Forests to Protect Water Quantity and Quality 

The Big Bend region includes some of the most heavily forested areas in Florida. The majority of 

these areas are managed pine and hardwood forests that are periodically harvested for timber 

production. Although silviculture ï the term for managed timber production - is a form of 

agriculture, forestry BMPs are generally considered to be compatible with the maintenance of 

healthy water resources, supporting clean rivers, creeks, and springs, fish and wildlife habitat, 

and drinking water (Ursic and Douglass 1978). Forested lands serve as natural filters reducing 

nutrient and sediment loads, benefitting receiving waters and downstream coastal estuaries. 

FDEP and FWC have recently raised concerns about increased nutrient loads from the Suwannee 

River Basin impacting seagrass coverage in the Big Bend Seagrasses Aquatic Preserve. 

Reducing nutrient loads in the both the Suwannee River Basin and the Coastal Rivers Basin will 

not only directly benefit receiving waters, but will also benefit the downstream health of the Big 

Bend coastal estuaries, including the extensive seagrass beds that characterize the region. 

Furthermore, sustaining forest lands in the Big Bend region will continue to provide a buffer 

between Gulf coastal waters on the west and more intense agriculture on the east. Undeveloped 

land area will allow for habitat adaptation to rising sea levels, thus maintaining the coastal 

resiliency of the region. 

Properly managed forested lands can also benefit water quantity. FDACS and University of 

Floridaôs Institute of Food and Agricultural Sciences (UF/IFAS), with funding support from the five 

water management districts, is two years into a four-year research project to quantify the water 

yield benefits of different forest management techniques to local and regional water resources. 

Preliminary results indicate that reducing biomass and leaf area of conifers through different 

management techniques, like thinning or prescribed fire, will reduce forest water losses through 

evapotranspiration, thus increasing water yield to surface water bodies and aquifers. Some 

species, such as the Shermanôs fox Squirrel (a state species of special concern), rely on regular 

fire management to ensure habitat maintenance.   

These forests are critical to the regional economy and quality of life. Big Bend forests form the 

basis of the strong timber, paper, and wood products industries that employ many of the areaôs 

residents. Forestry, and forest product manufacturing, generated over $2 billion dollars in 

economic output for the region and directly supported over 12,000 jobs in 2013 (Hodges 2013). 

Over 6,500 of those jobs are in Taylor County alone. The new Klausner sawmill in Suwannee 

County will also employ 350 people, and create over 700 jobs in construction and related supply 

chains (Van 2014). Although it is unlikely that the acreage of working forests in the region will 

expand significantly in the future, steps should be taken to maintain and protect existing managed 

forest lands through the development of stronger partnerships between the state, the District and 

forest-based industries in the region.  Such partnerships will support economic growth, markets, 

and jobs, as well as sound water resource management.  
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Industry leaders stress the importance of scientifically-sound and continually-improving 

silviculture BMPs, as well as the need for reforestation acres to equal or exceed harvest acres to 

ensure long-term silviculture resource sustainability. However, there are increasing regional 

economic pressures to convert managed forest lands into more intense agricultural uses, 

including row crops and livestock operations, due to higher short-term returns. If the conversion 

of managed forest lands to other land uses increases beyond a presently unknown ñtipping pointò 

related to silviculture (i.e., if available land for forest products becomes limiting to local mill 

operations), then such land use conversions could be accelerated. Finally, the conversion of 

managed forest lands to more intense agriculture and urban land uses west of U.S. 19 could 

potentially threaten coastal water quality and aquatic resources. Measures to sustain managed 

forest lands in the Coastal Rivers Basin will limit further land use impacts to natural systems 

protection. 

1.2.3.2 Improving Water Quality to Promote Aquaculture in Coastal Communities 

The Big Bend coastal region of Florida is characterized by long stretches of undeveloped 

shoreline and extensive salt marshes punctuated by a few small coastal residential communities, 

including Cedar Key, Suwannee, Steinhatchee, Horseshoe Beach, and Keaton Beach. While 

these uniquely isolated communities have largely retained their rural character and maritime 

culture, they offer great potential for emerging aquaculture industries. The quality of coastal 

waters, and the sustainability of marine resources, in the region is largely dependent on the quality 

and quantity of waters discharged from the major regional rivers, with the Suwannee River being 

by far the most important in terms of total discharge volume. 

Cedar Key has enjoyed an economic renaissance, largely due to its burgeoning hard-shell clam 

aquaculture industry. Prior to 1990, the seafood industry in Cedar Key was limited to local wild 

oyster harvests and net-caught fish. However, in 1990 the U.S. Food and Drug Administration 

closed the areaôs commercial oyster harvest in the Suwannee Sound due to high and persistent 

levels of sewage-borne bacteria seeping from local septic tanks. Then in 1994 Florida voters 

approved a commercial net ban which essentially shut down the local mullet fishing industry. 

Beginning in 1992, the Cedar Key Water and Sewer District was created and multiple 

infrastructure upgrades to replace septic tanks with a central sewage treatment facility were 

initiated. The District was a partner in this effort, contributing significant funds for improvements 

to wastewater and stormwater treatment facilities on Cedar Key. Completed in 2003, the Cedar 

Key wastewater treatment plant (WWTP) now treats up to 180,000 gallons per day (GPD) of 

domestic wastewater, and produces a high quality treated effluent that is distributed as reclaimed 

irrigation water on the island. These infrastructure upgrades, and the resulting improvements in 

coastal water quality, were critical to the emergence of the Cedar Key shellfish industry. 

Following the fishing net ban in Florida, the UF/IFAS and Sea Grant programs began working with 

local investors to develop a clam aquaculture industry using northern quahog clams (Mercenaria 

mercenaria) transplanted from the Florida east coast. With improved local water quality 

conditions, the shallow, well-flushed, muddy bottomed waters around Cedar Key proved to be 

ideal habitat for clams. Today, the clam aquaculture industry generates an annual economic 

impact of about $53 million, which far exceeds that of other shell fishing industries in Florida. Due 
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to the Cedar Key success, UF/IFAS/Sea Grant is now exploring the feasibility of farming the 

Venus sunray clam, a species native the Florida Gulf coast, as well as oyster aquaculture. 

Given its extensive miles of shallow undeveloped coastline and excellent water quality, the coastal 

Big Bend region, Suwannee Sound and the Cedar Keys, in particular, are ideal for shellfish 

aquaculture. The aquaculture industry has benefited from prior public-private partnerships to 

protect and restore water quality so that the industry can continue to thrive.  In addition to providing 

a substantial economic impact to the region, shellfish farms also provide significant environmental 

benefits. As active filter feeders, clams constantly strain surface water, removing particulate 

matter that shades light penetration that is required by seagrasses. Through projects ranging from 

wastewater infrastructure improvements and land acquisitions, to living shoreline and artificial reef 

projects, the District continues to work with public and private partners to improve water quality in 

the Big Bend coastal region, benefiting the coastal industries. This emerging market offers a 

tremendous economic opportunity that is both environmentally and culturally compatible with the 

coastal communities of the region. 

1.2.3.3 Preserving Wild and Scenic Coastal Rivers 

The coastal rivers within the District are some of the most pristine natural resources in Florida. 

The Aucilla and Wacissa Rivers are both designated by the state as Outstanding Florida Waters 

(OFW), and with much of the land along the rivers in public ownership, these rivers remain highly 

scenic.  As true ecotourism destinations, coastal rivers are home to a vast array of wildlife and 

offer recreation opportunities for birding, canoeing, kayaking, and nature photography. 

The coastal corridors are of historic and cultural importance as well. The Aucilla River watershed 

contains archaeological treasures, including one of the only sites in the world for studying early 

human settlement in the Western Hemisphere. Located on the southern edge of Floridaôs Red 

Hills Region, the Page-Ladson archaeological dig has attracted exploration by scientists since the 

1960s. Recent discoveries have confirmed this site to be the oldest known location of human life 

in the southeastern United States, with artifacts dating back over 14,500 years. In the January 

2015 issue of National Geographic Magazine an article includes Page-Ladson as one of only ten 

sites for studying early human settlement in the Western Hemisphere.  

The Wacissa River is a large, spring-fed stream located in south-central Jefferson County, Florida. 

Its headwaters are located about a mile south of the town of Wacissa, where the river emerges 

crystal clear from a group of large limestone springs. From its headsprings, the river flows 

approximately 12 miles (19 km) south through a broad cypress swamp before breaking into 

numerous braided channels which join the Aucilla River a few miles further south. This is where 

the historic ñSlave Canalò is found. This canal was an attempt to join the two rivers to move cotton 

to the coast during antebellum times. Although the canal was not successful in transporting cotton, 

it now is a popular destination for experienced paddlers. Preserving these unique systems is a 

major priority for the District. 

1.2.3.4 Innovative Agricultural Practices to Promote a Sustainable Regional Economy 

As stated above, FDEP and FWC have recently raised concerns about increased nutrient loads 

in Suwannee River Basin impacting seagrass coverage in the Big Bend Seagrasses Aquatic 

https://en.wikipedia.org/wiki/Jefferson_County,_Florida
https://en.wikipedia.org/wiki/Florida
https://en.wikipedia.org/wiki/Wacissa,_Florida
https://en.wikipedia.org/wiki/Freshwater_spring
https://en.wikipedia.org/wiki/Taxodium
https://en.wikipedia.org/wiki/Aucilla_River
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Preserve. Reducing nutrient loads in the both the Suwannee River Basin and the Coastal Rivers 

Basin will not only directly benefit receiving waters, but also the downstream health of the Big 

Bend coastal estuaries, including the extensive seagrass beds that characterize the region. 

The District was key in the formation and implementation of the Suwannee River Partnership 

(SRP). Through the SRP, the District works with state, federal, and regional agencies, local 

governments, and agricultural operations to reduce nutrient loading and conserve water use 

through the voluntary implementation of BMPs. Now with 64 partners, the coalition has mobilized 

89 percent of the dairies and 94 percent of the poultry farms in Floridaôs Suwannee River Basin 

to participate in a voluntary program to reduce nutrient loadings and to conserve water use 

throughout the region. The SRP works closely with FDACS to assist producers in enrolling in the 

FDACS BMP program.  

Through agricultural cost-share programs, the District and FDEP partner with agricultural 

producers to increase irrigation efficiency, water conservation, and improve nutrient management. 

Cost-share funding is available for various projects including irrigation retrofits, soil moisture 

probes, fertigation systems, pump upgrades, and dairy wastewater system and nutrient 

management improvements. In July of 2016, FDEP awarded $6 million in springs grant funding 

for the Sustainable Suwannee Pilot Program, which will offer financial incentives for agricultural 

producers to transition to less intensive, low input cropping systems, or possibly permanent 

conservation easements. The Pilot Program will also offer financial assistance for implementing 

advanced water quality improvement technologies that can cost effectively reduce nutrient inputs. 

Potential technologies may include pump and treat processes, permeable reactive barriers, wood 

chip bioreactors, or denitrification and treatment wetlands. The goal of the Sustainable Suwannee 

Pilot Program is to reduce nutrient impacts on water resources while maintaining a strong, 

sustainable agricultural industry and private land ownership.  

Continuing to work collaboratively, the District, FDEP, FDACS, UF/IFAS and UF Water Institute 

partnered together in 2015 to study advanced irrigation management technology and 

management strategies for row and field crops. This study will develop improved irrigation 

and fertilizer management practices to guide producers in the Suwannee River Basin. Field 

demonstrations will replicate various irrigation schedules and fertilizer regimes, and will examine 

and evaluate water savings and the potential nutrient movement across soil types specific to this 

region with corn, peanut, and cotton rotations. Each plot is equipped with a sensor that monitors 

key parameters at multiple depths. The measurements are captured and reported in real time. 

This information will be used to automate irrigation schedules and assist with fertilizer application 

schedules. Nutrient leaching will be measured using special meters and soil borings from the land 

surface to the top of the water table. Outcomes of this pilot project will provide producers research-

based irrigation scheduling based on soil moisture sensor readings. These data will be used 

across the District to reduce groundwater demand and nutrient loading to water bodies. The 

results will help reduce water use and leaching of nutrients to the environment and potentially 

increase net farm income. 

Agriculture in the District is changing rapidly due to market forces, technological advancements, 

and growing regulatory constraints (e.g., MFLs). Considering these changes, continuing research 
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and implementation of technologies and innovative agricultural practices, through programs like 

the Sustainable Suwannee Pilot Program, are key to meeting the challenge of protecting water 

resources and sustaining the regionôs agricultural economy. 

1.2.3.5 Springs-Based Recreation and Tourism 

The District encompasses a region defined by world-renowned springs, including the highest 

concentration of springs in Florida and the highest concentration of first-magnitude springs in the 

United States. Springs provide habitat for wildlife and plant species, as well as natural, 

recreational, and economic value. Recreational use of springs supports ecotourism in the region 

providing opportunities for swimming, fishing, diving, kayaking and canoeing, and wildlife viewing.  

In addition to some of the ecosystem services mentioned above, a study completed in 2014 by 

the UF concluded that recreational use of springs constitutes a significant economic driver to the 

region (Borisova et al. 2015). The estimated total economic benefits associated with recreational 

use (due to direct spending, supply chain activity and income re-spending) supported over 1,000 

full and part-time jobs and generated $94 million annually in economic output. This economic 

impact is expected to increase as a growing Florida population discovers the unique treasures of 

the regionsô springs. 

Springs in the District are vulnerable to increased nutrient loading and declining flows. Long-term 

preservation of this international resource is a major priority of the District, and this objective has 

recently been underscored by the Legislature which designated 14 springs and springs groups 

within the District as Outstanding Florida Springs. Significant legislative appropriations for springs 

projects have helped make this commitment a reality. The District is putting these funds to work 

by partnering with various agencies, local governments, landowners, and organizations through 

cost-share programs and projects to conduct restoration activities at numerous springs. Many of 

these projects are designed to restore groundwater levels and to reduce nutrient loading within 

priority water bodies and springsheds throughout the District. Springs preservation and restoration 

will continue to be a major priority of the District. With the passage of Senate Bill (SB) 552, it is 

anticipated that funding levels for springs protection and restoration initiatives will be significant 

for years to come. Through these initiatives the District will continue to work with FWC to ensure 

that springs-dependent species are adequately protected. 

1.2.3.6 Hydrologic Restoration and Aquifer Recharge 

The Big Bend region of Florida is unique regarding the extent and degree of interaction between 

surface water and groundwater. In most parts of the state, the deeper Floridan aquifer is confined 

from the surficial aquifer and surface waters via layers of clay and other impervious strata. 

However, in almost the entire Coastal Rivers Basin, the confining layer is thin and discontinuous 

or absent altogether. This lack of a distinct confining layer gives rise to the numerous artesian 

springs in the region and allows for more rapid recharge of groundwater from infiltration, but also 

makes the aquifers in this region highly vulnerable to water quality and quantity impacts from 

activities conducted on the land surface. Accordingly, the District has identified hydrologic 

restoration and aquifer recharge as a priority. Hydrologic restoration projects in the District re-

establish and improve natural systems such as wetlands, floodplains, native ecological 
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communities. Aquifer recharge areas provide valuable water resource functions including: water 

quality treatment, water supply, flood water conveyance, attenuation, fish and wildlife habitat, and 

recreation. 

The District initiated the Mallory Swamp restoration project in Lafayette County in 2002. For over 

50 years the land was used for timber production, and water was drained off the property through 

a network of canals and ditches that were periodically dredged and kept free of silt and vegetation. 

Nearly 30,000 acres of the swamp were acquired by the District with the objective of reversing 

the impacts of these hydrologic alterations. Funding was provided by the District and the U.S. 

Department of Agriculture, Natural Resources Conservation Service (NRCS). A large portion of 

the funds were spent on the installation of 311 culverts and 57 ditch blocks to restore natural 

drainage patterns and increase the ability of the property to store water as it did prior to the 

alterations; thus rehydrating wetlands, recharging the aquifer, and enhancing both spring flows 

and water supplies. The District is committed to continuing its efforts to address issues through 

hydrologic restoration.  

Additionally, as a component of its Fenholloway River water quality restoration plan, the owner of 

the pulp mill in Perry, Florida, Foley Cellulose LLC, initiated a headwater hydroperiod 

enhancement project to restore the hydrology of the freshwater portion of the Fenholloway to 

more natural/background conditions. This project involved the enhancement of a roughly 6,748-

acre wetland site by removal of the pine plantations and installation of 71 ditch blocks and 40 low 

water crossings to restore natural drainage patterns and increase the ability to store water. 

1.2.3.7 Summary 

As discussed above, the economy of the Big Bend region of Florida is largely dependent on the 

quality and sustainability of its natural resources. Accordingly, the District occupies a critically 

important niche at the intersection of environmental conservation and economic growth. Sound 

management of sustainable water resources and natural systems is not just the mission of the 

District, but also the underpinnings of future economic growth in the region. 

Perhaps the greatest challenge facing the District in this regard is the balancing of increasing 

consumptive water use demands and pollutant loads associated with the expansion of more 

intense agricultural and urban land uses with the maintenance of regional environmental quality 

and natural systems. Furthermore, due to the unique geology of the Big Bend region, surface, 

ground, and coastal water resources are all closely interconnected. 

The identification of stressors, summarized in Section 2, has led to the development of 

quantifiable objectives and recommended programs and projects designed to protect and/or 

restore the water resources of the Coastal Rivers Basin, as presented in Sections 3 and 4. 

1.3 Coastal Rivers Basin Planning Area Description 

The Coastal Rivers Basin SWIM Plan area encompasses approximately 3,637 square miles, as 

well as approximately 154 linear miles of shoreline along the Gulf of Mexico. Figure 2 shows the 

boundaries of the Coastal Rivers Basin SWIM Plan area. 
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The Coastal Rivers Basin encompasses all or parts of Jefferson, Taylor, Dixie, Levy, Gilchrist, 

Madison, and Lafayette counties, exclusive of the Suwannee River watershed. Appendix A 

identifies of all government units that have jurisdiction over the Coastal Rivers Basin, including 

local, regional, state, and federal units.  Five river systems drain the Coastal Rivers Basin: Aucilla, 

Econfina, Fenholloway, Steinhatchee, and Waccasassa Rivers.   These systems are briefly 

summarized below: 

¶ The Aucilla River originates from artesian springs in South Georgia and flows south 

approximately 89 miles to the Gulf of Mexico, flowing through marshes and lakes in north 

Florida, karst limestone east of Tallahassee, and sinks. The tannin-colored blackwater 

river disappears below the Cody Scarp and rises at Nutall Rise, the only known major 

spring on the Aucilla, before flowing into the Gulf of Mexico. The Wacissa River, a tributary 

of the Aucilla River, is a spring-fed river flowing approximately 12 miles through a broad 

cypress swamp before breaking into numerous braided channels which join the Aucilla. 

Twelve major springs feed the Wacissa River as it flows through swampy lowlands in the 

Aucilla Wildlife Management Area (WMA). The combined drainage area of the Aucilla and 

Wacissa watersheds comprises 731 square miles. 

¶ The Econfina River begins in Madison County, Florida in the San Pedro Bay swamp. It 

flows for approximately 40 miles through Taylor County, where it then discharges into the 

Gulf of Mexico. The Econfina River has several small, but no major, springs and flows as 

a blackwater river through swampy lowlands.  

¶ The Fenholloway River is a 36-mile long blackwater river in Taylor County, Florida, and 

like the Econfina, originates in the San Pedro Bay swamp. It is a blackwater river, and also 

receives freshwater input from springs. A paper mill discharges about 40 million GPD of 

treated wastewater into the Fenholloway River 24.6 mi upstream of the mouth of the river. 

At this location, these discharges contribute up to 90 percent of the flow in the river (Sousa 

et al. 2002). In order to restore the river to Class III standards, the facility is upgrading its 

wastewater treatment, and the point of discharge will be relocated to a location 1.5 miles 

upstream of the mouth of the river no later than March 2021. 

¶ The Steinhatchee River is a blackwater river that begins in Lafayette County in Mallory 

Swamp, south of the Town of Mayo, and flows approximately 35 miles before discharging 

into the Gulf of Mexico. There are two priority springs that contribute to the discharge of 

the Steinhatchee River, Steinhatchee Rise and TAY76992. The Steinhatchee River 

supports commercial and sports fishing and recreational scalloping along the coast. The 

combined drainage area of the Coastal Rivers Basin encompassing the Econfina, 

Fenholloway, and Steinhatchee watersheds comprises 1,859 square miles. 

¶ The Waccasassa River is a scenic and relatively undeveloped river within Florida. The 

river begins in the southern end of the Waccasassa Flats, a broad complex of swamps 

and pine flatwoods located in central Gilchrist County and becomes a named river in 

extreme southern Gilchrist County (District 2006). The river flows through multiple 

channels, swamps, and has areas of sheet flow (i.e., Devilôs Hammock in northern Levy 

County). The river becomes tidal with a wide floodplain before it empties into a broad, 
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shallow estuary known as Waccasassa Bay. Major tributaries include Cow Creek, Tenmile 

Creek, Wekiva River, and McGee Branch. Wekiva Springs and Levy Blue Springs are 

important sources of baseflow to the Wekiva and Waccasassa rivers, respectively. The 

drainage area of the Waccasassa watershed comprises about 820 square miles. 

 
Figure 2. Consolidated Coastal Rivers Basin SWIM Plan area 
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The rivers in the Coastal Rivers Basin are small when compared to the Suwannee River. Only 

the Aucilla River extends more than 50 miles inland and crosses the Cody Scarp into the Northern 

Highlands Physiographic Province. These rivers are fed partly by springs discharging 

groundwater from the Floridan aquifer system, and partly by surface water runoff from their 

drainage watersheds. Surface runoff dominates the hydrology of these rivers during high or flood 

flows, while groundwater inflow from springs predominates during low or base flows.  

The District (2000) identified 56 springs in the Basin in 2000, only 24 of which were previously 

cataloged. Of the 56 springs, there were three first-magnitude springs, 29 second-magnitude 

springs, 17 third-magnitude springs, and four fourth-magnitude springs. Three springs were not 

visited due to lack of access. 

1.3.1 Physiography and Topography 

The Coastal Rivers and Waccasassa watersheds lie predominantly within the Gulf Coastal 

Lowlands and Coastal Swamp geomorphic regions, which are characterized by low physical relief 

and poor drainage (Figure 3). The inland, upstream portions of the watersheds lie on older marine 

terraces that gradually step down to more recent terraces along the coast. The extensive 

headwater swamps (e.g., San Pedro Bay and Mallory Swamp) are ñperchedò on these higher 

terraces. Surface waters coalesce into defined, but braided, stream channels along the upper 

portions of the watershed. As these small, intermittent streams move down toward the coast, the 

rivers are formed. The middle portion of Aucilla River watershed is located within the  

Tallahassee Hills geomorphic regions while the upper reaches extend into the Northern Highlands 

region. 

Elevations within the area range from 140 feet mean sea level (MSL) in Madison County to sea 

level at the coast. Variations are subtle, as evidenced by the extensive wetlands systems that 

cover the watershed. Some of the more pronounced topographic features within the watershed 

are relic dunes located inland from the shoreline. These relic dunes rise up to 30 feet above the 

surrounding flatwoods in some areas. 
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Figure 3. Physiographic Regions of the District (District 2010) 

1.3.2 Hydrogeology 

The Floridan aquifer system is mostly unconfined and open to the surficial aquifer in the Coastal 

Rivers and Waccasassa watersheds (Figure 4). The uppermost geologic unit of the aquifer in the 

area is either Suwannee or Ocala limestones. The limestones are porous and permeable, and 

overlain by a thin layer of sandy soil. This allows rainfall to percolate rapidly to the aquifer and as 

a consequence makes the aquifer vulnerable to contamination. Wetlands areas in the upper 

watershed, such as San Pedro Bay and Mallory Swamp, exist because they are generally 

underlain by less permeable soils. The Floridan aquifer system is semi-confined within the upper 

reaches of the Aucilla watershed (Figure 4).  As such, aquifer recharge is constrained due to the 

lower permeability of overlying materials. 

The coastal area inland several miles is a discharge area for the Floridan aquifer system. 

Otherwise, most of the watershed has moderate to high recharge potential for the aquifer (Figure 

4). Areas where the aquifer is close to or at the landôs surface, during normal or high groundwater 

levels, have low recharge potential because storage space in the limestone or soil is limited and 

rainfall is forced to run off to the nearest surface waterbody. Areas with a thicker overburden of 
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sands and lower relative groundwater levels have more storage space and a correspondingly high 

recharge potential. 

 

Figure 4. Confinement Conditions of the Upper Floridan Aquifer within the District (confinement conditions 
from Miller, 1986) 

Interaction of surface and groundwater is an important hydrologic feature of the area. Because of 

the relatively thin overburden between the landôs surface and the aquifer, there is a high degree 

of interaction between surface and groundwater. In fact, in much of the watershed surface and 

groundwater can be considered the same resource. River corridors are especially important, 

because they tend to occupy fracture zones and are where the greatest interaction of surface and 

groundwater occurs. Springs are almost always found along the river corridors, and serve as a 

conduit between surface and groundwater.  

1.3.3 Hydrology and Water Chemistry 

The rivers and streams of the Coastal Rivers Basin all generally exhibit similar characteristics. All 

originate from headwater swamps that have naturally acidic, highly-colored water low in dissolved 

oxygen (DO). Flows are highly variable, depending for the most part on surface water runoff, 

although groundwater input does play a minor role in maintaining base flow. These rivers typically 

have their highest discharge in late winter and early fall, with lowest flows usually in early summer 

and late fall. 
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There have been extensive modifications made to the natural drainage patterns of these 

watersheds over the years by the timber companies that own most of the land. Large areas of the 

headwater wetlands have been ditched and drained for timber production, resulting in higher peak 

flows and quicker response following major rainfall and storm events. The Steinhatchee River 

exhibits the most variability in flow, which may be due to past hydrologic alterations in the 

headwaters combined with relatively greater urbanization near the coast. Recent modifications to 

some of these drainage features have attenuated peak flows to more closely emulate natural 

drainage conditions. 

Water quality conditions in rivers of the Coastal Rivers Basin are generally excellent with most 

meeting or exceeding all standards for Class III waters. The Fenholloway River begins as a small, 

winding blackwater stream that, during dry periods, has very little to no flow. However, the river 

below mile 24.6 receives treated effluent that results in poor water quality from low DO, high 

biochemical oxygen demand (BOD), high conductivity, and other symptoms of high organic 

loading. During low flow periods, nearly the entire flow of the river at the discharge point is effluent 

from the mill. FDEP has established an Administrative Order with the Foley Cellulose mill to 

improve wastewater treatment and relocate the point of discharge farther downstream.  Once fully 

implemented, these actions are expected to allow the Fenholloway River to meet standards for 

Class III waters. The river also receives treated wastewater effluent from the City of Perry, via 

Spring Creek. 

1.3.4 Natural Systems 

Natural systems are communities of plants and animals that are generally associated with a 

specific hydrologic regime. In the Coastal Rivers Basin natural systems include: 

¶ Upland habitats; 

¶ Freshwater habitats; and 

¶ Marine/estuarine habitats. 

These natural systems are briefly discussed below, using terminology of the Florida Natural Areas 

Inventory (FNAI 2010). A more detailed presentation on the natural systems in the Coastal Rivers 

Basin, including habitat for species designated as threatened or endangered, either by the State 

of Florida or the U.S. Fish and Wildlife Service (USFWS), and threats to habitats and species, are 

provided in Section 2.3. 

1.3.4.1 Upland Habitats 

Natural upland habitats in the Basin include communities such as upland hardwood forest, upland 

pine (e.g. longleaf pine and scrubby flatwoods), upland mixed forest, mesic hammock, and 

sandhill and scrub communities that provide habitat for numerous wildlife species. The transition 

between upland and wetland communities is characterized by habitat ecotones that reflect 

changes in soil, hydrology, and vegetation.  
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¶ Hardwood forested uplands may be mesic or xeric, dominated primarily by deciduous or 

deciduous/evergreen upland species such as American beech (Fagus grandifolia), 

southern magnolia (M. grandiflora), dogwood (Cornus sp.), and others. Mesic hammocks 

are characterized by a closed evergreen canopy of species such as live oak (Quercus 

virginiana), southern magnolia, pignut hickory (Carya glabra), and saw palmetto (Serenoa 

repens). Xeric hammocks include a closed canopy of evergreen hardwoods such as sand 

live oak (Quercus germinata) and saw palmetto.  

¶ High pine and scrub occur on elevated areas or hills characterized by mesic or xeric forest 

or shrublands of pine or pine mixed with deciduous hardwoods. These forests can be 

mixes of southern red oak (Quercus falcata), longleaf or shortleaf pine, and other mixed 

hardwoods; upland pine savannas of longleaf pine (Pinus palustris), loblolly pine (Pinus 

taeda), and/or shortleaf pine (Pinus echinata), and wiregrass (Aristida stricta); sandhill 

forests with longleaf pine and turkey oak (Quercus laevis) on high sandy areas; scrub, 

also sandy, with sand pine (Pinus clausa) and scrub oaks (Quercus ilicifolia) with or 

without Florida rosemary (Ceratiola ericoides).  

¶ Mesic flatwoods and dry prairies are flatland areas with scattered pines over saw palmetto, 

long leaf pine, saw palmetto, and wiregrass. In the absence of trees (due to frequent fire), 

dry prairies may occur, supporting a low cover of shrubby live oak, wiregrass, stunted saw 

palmetto, and broomsedge bluestem (Andropogon virginicus).  

¶ Shell mounds on the Cedar Keys in Levy County on the Gulf coast are also northern-most 

habitats outposts for tropical species.   

1.3.4.2 Freshwater Habitats 

Freshwater habitats include vegetated wetlands, lakes, seepage slopes, wet prairies, and 

floodplain wetlands dominated by flood tolerant species such as cypress trees, as well as spring 

systems and lakes. These wetland resources fulfill a variety of functions including fish and wildlife 

habitat, flood storage, runoff filtration, coastal storm surge buffering, and nursery areas for 

economically important species (commercial and recreational fisheries and game species).  

¶ Forested wetlands occur along rivers, in the floodplain, or depressions and may be 

dominated by various types of evergreen hardwoods (including sweet bay, Magnolia 

virginiana, southern magnolia and loblolly bay, Gordonia lasianthus); various types of 

deciduous hardwoods (oaks, gum trees, river birch, red maple); swamps dominated by 

cypress (Taxodium distichum) and swamp tupelo (Nyssa sylvatica) trees; hydric hammock 

of live oak, cabbage palm (Sabal palmetto), red cedar (Juniperus virginiana) and mixed 

hardwoods; wet flatwoods with slash pine (Pinus elliotti), pond pine (Pinus serotina), 

cabbage palm, and wiregrass.  

¶ Marshes are characterized by herbaceous plant species and range from sedge bogs to 

wet prairies (vegetated with pickerelweed (Pontedaria), arrowhead (Sagittaria spp.), 

sawgrass and other sedges) to permanently flooded marshes dominated by floating 

leaved aquatics such as Nymphaea and Nuphar. Ponds and lakes are inundated 

depressions deep enough to limit light penetration over most of the waterbody and limit 

emergent vegetation to primarily the shallower perimeter.  
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¶ Springs and spring-run streams occur as perennial flow ways with clear water from deep 

aquifer headwaters, often with a limestone bottom with submerged aquatic vegetation 

(SAV). Submersed and emergent aquatic vegetation (EAV), occur, but this habitat is 

based on the presence of the spring rather than dominant vegetation. 

1.3.4.3 Marine/Estuarine Habitats 

Marine and estuarine systems are influenced most strongly by salinity and tidal inundation from 

the sea and occur landward or upstream until soil or water salinities are less than 0.5 ppt (and are 

therefore considered freshwater systems). Marine and estuarine systems are described based on 

substrate, fauna, or vegetation, depending on the dominant features.  

¶ Hard bottom is subtidal, intertidal, and supratidal area of relatively hard, naturally formed 

mineral matter (e.g., coquina limerock and relic reefs); it includes corals, algae, blue-green 

mat-forming algae, and can include sparse seagrasses, if present. Soft bottom habitat is 

composed of unconsolidated substrates in subtidal, intertidal, and supratidal areas of 

loose mineral matter such as gravel, marl, sand and shell, or mud, with corals, algae, and 

possibly seagrasses.   

¶ Oyster reefs occur in subtidal or intertidal areas formed by oysters that build and grow on 

successive generations of oysters. The reefs may be subtidal or intertidal and are 

dominated by the American oyster. 

¶ Seagrass beds may occur across subtidal or intertidal areas, and are characterized by 

rooted vascular macrophytes. Floridaôs Big Bend encompasses the largest contiguous 

seagrass bed in the state. Dominant seagrass inshore includes shoal grass (Halodule 

wrightii), widgeon grass (Ruppia maritima), and Engelmannôs seagrass (Halophila 

engelmannii). Offshore areas are dominated by manatee grass (Syringodium filiforme) 

and turtle grass (Thalassia testudinum), as well as red drift algae (Gracilaria spp., Digenia 

simplex, Laurencia poitei).  

1.3.5 Land Use 

Land use conversions from native habitats to farming by humans were recorded as early as 1562 

when the French encountered the Timucuans along the Big Bend coast (Thom et al. 2015). After 

the near-eradication of aboriginal populations by disease and slavery, Europeans settlers began 

farming the land as early as the 1800s. The Coastal Rivers Basin remains mostly rural in nature, 

with relatively little urban development and intense agriculture. Table 2 summarizes 1995 and 

2011 land use distribution in acres, and shows the net change in the various land use categories 

over this time period. Figures 5 and 6 show the distribution of land uses in 1995 and 2011, 

respectively. It is important to note that the District 1995 and 2011 land use data are not available 

for the entirety of the Aucilla or Waccasassa watersheds.  The net change in land use categories 

between 1995 and 2011 are based upon the Coastal Rivers Basin where data are available for 

both years. 
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Figure 5. Land use in the Coastal Rivers Basin in 1995 (Note: The watershed boundary extends beyond the 

District land use coverage available) 
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