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3.0 PLANNING PROCESS 1 

A comprehensive and systematic planning process was used to develop the Caloosahatchee River 2 

Watershed Protection Plan (CRWPP).  The planning was conducted by a Coordinating Agency 3 

Planning Team (CAPT), which included staff from the South Florida Water Management 4 

District (District), Florida Department of Environmental Protection (FDEP), Florida Department 5 

of Agriculture and Consumer Services (FDACS), Martin and St. Lucie Counties, and affected 6 

municipalities.  Significant steps in this process included the following: 7 

 8 

1. Characterization of existing conditions – Existing conditions in the CRWPP study area 9 

were characterized by reviewing available data on previous studies, ongoing projects, and 10 

planned initiatives in the Caloosahatchee River Watershed.  Current and future planned 11 

projects that would either contribute to the achievement of CRWPP objectives or could be 12 

directly integrated into the plan were also identified during this review. 13 

 14 

2. Identification of problems – Water resource issue projects are generally planned and 15 

implemented to solve problems, to meet challenges, and to seize opportunities.  In the 16 

context of planning, a problem can be thought of as an undesirable condition.  Identification 17 

of problems gives focus to the planning effort and aids in the development of planning 18 

objectives.  For the CRWPP planning process, water resource problems were identified 19 

through an interagency brainstorming process and a review of historical documents.  20 

 21 

3. Determination of planning objectives – Planning objectives are statements of what a plan is 22 

attempting to achieve.  The objectives communicate to others the intended purpose of the 23 

planning process.  The CRWPP planning objectives were developed from the problems and 24 

opportunities identified in the working team meetings.  Planning objectives were intended to 25 

solve the identified problems and take advantage of recognized opportunities. 26 

 27 

4. Identification of planning constraints – Constraints are restrictions that both define and 28 

limit the extent of the planning process and in some sense support and inform it.  For the 29 

CRWPP planning process, the constraints were identified through a CAPT brainstorming 30 

process concurrent with the identification of problems and opportunities. 31 

 32 

5. Selection of performance measures – Performance measures and indicators are benchmarks 33 

used to guide formulation of alternative plans and evaluate plan performance.  For the 34 

CRWPP planning process, performance measures and/or indicators for water quality and 35 

quantity were identified consistent with previous and current planning processes.  36 

 37 

6. Identification of management measures – Management measures (MM) are the building 38 

blocks of alternative plans.  A comprehensive list of MMs was prepared and evaluated 39 

through the collective input of the Caloosahatchee River Interagency Team and Working 40 

Team.  Using predetermined criteria, the MMs were screened to eliminate features or 41 

activities that did not contribute to meeting the planning goals and objectives.  42 

 43 
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7. Formulation of alternatives – A set of four alternative plans was formulated by combining 44 

individual MMs. 45 

 46 

8. Evaluation of alternatives – The performance of each individual alternative plan was 47 

determined using agreed upon methodologies and modeling applications.  Performance 48 

measures were then used to compare the performance of individual plans.   49 

 50 

9. CRWPP Selection - The plan that best met the legislative goals was selected as the CRWPP. 51 

 52 

10. CRWPP Processing – Planning-level budget estimates, an implementation schedule, and an 53 

adaptive management plan were developed for the CRWPP.  Funding needs and 54 

opportunities were identified.   55 

 56 

Routine, periodic Northern Everglades Interagency meetings and Working Team meetings were 57 

held to engage the CAPT, stakeholders, and the public throughout the planning process.  58 

Through these meetings, public input was sought and incorporated into the decision-making 59 

process as appropriate. 60 

3.1 Ongoing Restoration Efforts and Other Relevant Projects  61 

Numerous ongoing or planned projects in the Caloosahatchee River Watershed are aimed at 62 

improving water quality, quantity, timing and distribution.  Some of the major projects, which 63 

complement and support the CRWPP goals and objectives, are described in the following 64 

sections. 65 

3.1.1 Federal and State Partnership Efforts 66 

Several federal and state projects contribute to the goals and objectives of the CRWPP.  The 67 

effects of these projects are seen on a regional scale.  Projects in this section include the 68 

Comprehensive Everglades Restoration Plan (CERP) – Caloosahatchee River (C-43) West Basin 69 

Storage Reservoir Project Implementation Report (PIR), Southwest Florida Feasibility Study, 70 

and the Lake Okeechobee Watershed Project. 71 

3.1.1.1 Critical Restoration Projects 72 

Section 528(b)(1) of the Water Resources Development Act of 1996, established a 73 

comprehensive plan for the purpose of restoring, preserving, and protecting the South Florida 74 

ecosystem.  As part of the program, nine Critical Restoration Projects were selected based on a 75 

determination that each project would produce independent, immediate, and substantial 76 

restoration, preservation, and protection benefits, and would generally be consistent with the 77 

“Conceptual Plan for the Central and Southern Florida Project Restudy.”  There are no Critical 78 

Restoration Projects physically located within the boundaries of the Caloosahatchee River 79 

watershed.   80 



 

CRWPP   

3-3 

3.1.1.2 Comprehensive Everglades Restoration Plan 81 

Described as the world's largest ecosystem restoration effort, CERP includes more than 60 major 82 

project components.  The goal of CERP is to capture fresh water that now flows unused to the 83 

Atlantic Ocean and the Gulf of Mexico and redirect it to areas where it can be stored for use in 84 

areas that need it most.  The major components of CERP are surface water storage reservoirs, 85 

water preservation areas, and management of Lake Okeechobee as an ecological resource.  Other 86 

components include improved water deliveries into the estuaries, underground water storage, 87 

treatment wetlands, improved water deliveries to the Everglades, removal of barriers to sheet 88 

flow, storage of water in existing quarries, reuse of wastewater, pilot projects, improved water 89 

conservation, and additional feasibility studies.  The CERP projects that have the greatest impact 90 

on the Caloosahatchee Estuary are the Caloosahatchee River (C-43) West Basin Storage 91 

Reservoir Project, the Lake Okeechobee Watershed Project, Southwest Florida Feasibility Study, 92 

and Aquifer Storage and Recovery (ASR) Projects.  These projects are summarized in the 93 

following subsections. 94 

3.1.1.2.1 C-43 West Basin Storage Reservoir Project 95 

The purpose of the Caloosahatchee River (C-43) West Basin Storage Reservoir project is to 96 

improve the timing and quantity of fresh water flows to the Caloosahatchee River Estuary.  97 

Currently, the South Florida flood control system stores water in Lake Okeechobee.  Excess 98 

water is discharged when the lake rises to a level that threatens flooding in the Everglades 99 

Agricultural Area, the health of the lake, or the integrity of the Herbert Hoover Dike.  The 100 

resulting unnatural surges of fresh water down the river reduce estuarine salinity levels. 101 

 102 

Alternately, during drought periods when irrigation demands are high, little or no water is 103 

released to the river.  Deprived of fresh water, estuarine salinity levels rise, which impacts 104 

seagrasses and oysters, species that indicate the overall health of the estuary. 105 

 106 

The Caloosahatchee River (C-43) West Basin Storage Reservoir will be used to ensure a more 107 

natural, consistent flow of fresh water to the estuary.  Excess basin storm water runoff, along 108 

with regulatory releases from Lake Okeechobee, will be captured and stored in a reservoir, to be 109 

released slowly, as needed, to restore and maintain the estuary.  This project will provide 110 

recreation benefits and may also provide water supply benefits. 111 

 112 

The Tentatively Selected Plan provides approximately 170,000 acre-feet of above-ground 113 

storage volume in a two-cell reservoir, with normal full pool depths varying from 15 feet at the 114 

southeast corner to 25 feet at the northwest corner.  The project encompasses approximately 115 

10,500 acres, acquired by the Department of the Interior with federal Everglades restoration 116 

funds and by the State of Florida.  Major features of the Tentatively Selected Plan include 117 

external and internal embankments, perimeter canals, two pump stations, internal controls and 118 

outflow water control structures. 119 

 120 

Potential benefits from project implementation appear to be far reaching.  Based on a salinity 121 

model, the area within the Caloosahatchee estuary system beneficially affected by the project 122 

conservatively encompasses approximately 71,000 acres in the Caloosahatchee River, San Carlos 123 

Bay, and a portion of Pine Island Sound.  The total area beneficially affected by project 124 
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implementation will likely be much larger, including portions of Pine Island Sound, Estero Bay, 125 

and the Gulf of Mexico.  The project also includes the placement of 20 acres of artificial 126 

substrate within the Caloosahatchee estuary system, to accelerate the recruitment of oysters and 127 

aquatic plants and animals typical of southern Florida estuaries. 128 

 129 

The Tentatively Selected Plan also provides deepwater habitat within the impoundment cells, 130 

including refugia (created by embankment excavation) for fish and other aquatic animals during 131 

extremely dry periods.  The perimeter canal may also include littoral areas which may be utilized 132 

as forage and nursery habitat by wading birds.  The configuration and extent of these areas will 133 

be determined during detailed design work. 134 

 135 

Finally, reservoir operations will improve water quality in the Caloosahatchee Estuary, since 136 

some of the nutrient-laden runoff and lake water will be stored in the reservoir, allowing for the 137 

settling of nutrients and other pollutants within the reservoir cells prior to delivery to the estuary. 138 

3.1.1.2.2 Lake Okeechobee Watershed Project 139 

The Lake Okeechobee Watershed (LOW) Project selected plan includes six structural 140 

components and a modification to the existing Lake Istokpoga Regulation Schedule.  The 141 

components are as follows:   142 

 143 

 Taylor Creek/Nubbin Slough Reservoir – This 1,984-acre storage facility is located in the 144 

S-191 sub-basin and will provide a maximum capacity of 32,000 ac-ft at an average depth of 145 

18 ft. It will receive inflows from and discharge back to Taylor Creek. This reservoir feature 146 

will remove approximately 3–5 mt/yr of TP by sediment settling. The location and 147 

configuration of this feature matches with that of the Taylor Creek Reservoir being 148 

considered under the Lake Okeechobee Fast-Track (LOFT) program. 149 

 150 

 Taylor Creek/Nubbin Slough STA – This 3,975-acre treatment facility is located in the S-151 

135 sub-basin and will treat flows from S-133, S-191, and S-135 sub-basins. This STA is 152 

expected to reduce TP loads by 19 mt/yr. The location of this facility overlaps with that of 153 

the Lakeside Ranch STA being considered under LOFT. 154 

 155 

 Kissimmee Reservoir – This storage facility consists of a 10,281-acre above ground 156 

reservoir with a maximum storage capacity of 161,263 ac-ft at 16-ft average depth. The 157 

feature is located in the C-41A sub-basin. It will receive flow from and discharge back to the 158 

C-38 canal (Kissimmee River). A secondary discharge structure will also allow for releases 159 

to the C-41A canal. 160 

 161 

 Istokpoga Reservoir – This 5,416-acre storage facility will be located in the C-40A and C-162 

41A sub-basins and will provide a maximum storage capacity of 79,560 ac-ft at an average 163 

depth of 16 ft. It will receive inflow from and discharge back to the C-41A canal. 164 

 165 

 Istokpoga STA – This 8,044-acre treatment facility will be located in the L-49 sub-basin. It 166 

will receive flow from the C-41 canal and discharge treated water to Lake Okeechobee. It is 167 

expected to reduce TP loads by approximately 29.1 mt/yr. 168 
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 169 

 Paradise Run Wetland Restoration – This 3,730-acre wetland restoration site is located at 170 

the ecologically significant confluence (under pre-development conditions) of Paradise Run, 171 

oxbows of the Kissimmee River and Lake Okeechobee. Under restored conditions it would 172 

have a rain-driven hydrology unless future efforts could link the site to the surface flows 173 

from the C-38 or C-41A canals. 174 

 175 

 Lake Istokpoga Regulation Schedule – The recommended revised Lake Istokpoga 176 

Regulation Schedule is based on an El Niño operating strategy. This operating strategy 177 

consists of a combined assessment of existing hydrologic conditions and long-term climatic 178 

forecasts at the beginning of each dry season to determine whether normal, wet, or dry year 179 

recession rule curves should be used. 180 

3.1.1.2.3 Southwest Florida Feasibility Study 181 

The Southwest Florida Feasibility Study (SWFFS) covers approximately 4,300 square miles of 182 

Florida’s southern peninsula.  The study area encompasses all of Lee County, most of Collier 183 

and Hendry counties, and portions of Charlotte, Glades, and Monroe counties.  In the SWFFS 184 

study area, the Caloosahatchee River serves as the western outlet for discharges of stormwater 185 

and flood releases from Lake Okeechobee to the Gulf of Mexico and is a major source of surface 186 

water supply for the basin.  The SWFFS will provide a comprehensive review of the water issues 187 

that face southwest Florida, and is not limited to those related to the Central and South Florida 188 

(C&SF) Project.  The SWFFS will develop and address alternatives that protect and restore early 189 

wet-season and overland sheet flow conditions that provide for restoration of amphibian, reptile, 190 

macro invertebrate, and forage fish populations.  The SWFFS will consider the impacts of 191 

freshwater pulsing and/or depletion of freshwater flows to estuaries, improvement of shellfish 192 

and fisheries habitat, and protection and restoration of shoreline wetlands that are unique to 193 

southwest Florida such as mangroves.  Wide-ranging federal and state-listed threatened and 194 

endangered species, such as the Florida panther, wood stork and Florida black bear, as well as 195 

migratory birds and endemic species will be prioritized in the study’s alternative development 196 

and analysis.  The study will look at the protection and/or restoration of existing natural 197 

resources through land acquisition and conservation easement.  The study will plan for proper 198 

infrastructure before, or as development occurs, not after.  It will develop a water resources plan 199 

for the entire southwest Florida area and provide for ecosystem and marine/estuary restoration 200 

and protection, environmental quality, flood protection, water supply and other water-related 201 

purposes. 202 

3.1.1.2.4 Aquifer Storage and Recovery 203 

Aquifer Storage and Recovery (ASR) technology has been demonstrated to be feasible, but has 204 

not been tested on the scale that is required for CERP. The ASR pilot projects will provide the 205 

platforms for the ASR Regional Study to address the uncertainties identified by the National 206 

Academy of Sciences.  207 

 208 

Pilot projects were authorized for several components of the CERP which were to be 209 

implemented on a very large scale. The components of the CERP had sufficient detail for plan 210 



 

CRWPP   

3-6 

selection but were not of sufficient detail for traditional U.S. Army Corps of Engineers feasibility 211 

studies.  212 

Further information from the pilot projects will provide the hydrogeological and geotechnical 213 

characteristics of the upper Floridan Aquifer System within the region, and the ability of the 214 

upper Floridan Aquifer System to maintain injected water for future recovery. The pilot projects 215 

will provide the technical evaluation of the available technology and contribute information 216 

necessary for additional plan formulation and development by the ASR Regional Study team. A 217 

comprehensive Technical Data Report of the ASR technologies and cycle testing responses will 218 

be prepared. From the information collected at the sites, the ASR Regional Study Team may 219 

determine the optimal number of wells, where to site these wells, and any specific treatment 220 

requirements.  221 

3.1.1.3 Lake Okeechobee Regulation Schedule and Herbert Hoover Dike 222 

A regulation schedule is a federally authorized tool used by water managers to manage the water 223 

levels in a lake or reservoir.  Prior to April 2008, water in Lake Okeechobee was managed in 224 

accordance with the Water Supply/Environmental Regulation Schedule (WSE) approved in 225 

2000.  On April 28, 2008 the USACE approved the new 2008 Lake Okeechobee Regulation 226 

Schedule (LORS 2008). Therefore, all surface water releases from Lake Okeechobee to the 227 

estuaries after this date will be in accordance with the new schedule.   228 

 229 

Water management decisions regarding Lake Okeechobee are highly dependent upon the Herbert 230 

Hoover Dike.  The Herbert Hoover Dike is an earthen levee that was constructed around the 231 

southern portion of Lake Okeechobee for flood control purposes approximately 70 years ago.  232 

For decades, the dike has served this purpose; however, it is in need of rehabilitation.  Until the 233 

rehabilitation is complete, the USACE’s goal is to manage Lake Okeechobee water levels at a 234 

safe range for the dike, between 12.5 and 15.5 feet throughout the year (USACE 2008b).   235 

 236 

The previous WSE schedule was developed to improve performance of Lake Okeechobee's 237 

littoral zone habitat and water supply without impacting the other lake management objectives.  238 

The WSE schedule for maintaining water levels within the lake has proven ineffective in meeting 239 

these goals.  During extreme wet weather events in the 2004 and 2005 hurricane seasons, Lake 240 

Okeechobee rose to 17 and 18 feet National Geodetic Vertical Datum (NGVD), and during the 241 

current 2-year drought the water level in the lake has dropped to about 10 feet (USACE 2008b; 242 

USACE 2008c).  These levels are not considered within the safe range for the Herbert Hoover 243 

Dike as determined by the USACE.  Furthermore, implementing the WSE has resulted in 244 

ecological impacts to Lake Okeechobee as a result of fluctuating water levels and to the 245 

Caloosahatchee River and St. Lucie River estuaries from excessive freshwater releases (USACE 246 

2007).  247 

 248 

The Lake Okeechobee Regulation Schedule Study (LORSS) was initiated in late 2005 to develop 249 

a new water regulation schedule that would allow operational changes within the existing 250 

infrastructure to address these issues.  Based solely on current water storage capacity in the 251 

system, the operational changes will allow for quicker response and operational flexibility to 252 

changing lake conditions and tributary inflows.  An additional feature of the recommended plan 253 

is that it allows for the capability to initiate releases to the Caloosahatchee River and St. Lucie 254 

River estuaries, and the Water Conservation Areas to the south, at lower levels than under the 255 
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current schedule.  The low-volume releases should add flows to the Caloosahatchee Estuary, but 256 

not in excessive quantities, helping maintain appropriate salinity ranges (USACE 2008b). 257 

3.1.2 State and Local Efforts 258 

There are several state and local government rules, plans and programs in place that contribute to 259 

the goals and objectives of the CRWPP.  In addition to the Phase II Technical Plan (P2TP) and 260 

the St. Lucie River Watershed Protection Plan (SLRWPP), these water quality initiatives include 261 

the Environmental Resource Permit program, the Lake Okeechobee Works of the District rule, 262 

and agricultural and urban BMPs.  263 

3.1.2.1 Lake Okeechobee Phase II Technical Plan 264 

The Lake Okeechobee Phase II Technical Plan (P2TP) was developed in response to Northern 265 

Everglades and Estuaries Protection Program (NEEPP).  The purpose of the P2TP is to provide 266 

an overall strategy for improving quality, quantity, timing and distribution of water in the 267 

Northern Everglades ecosystem and achieve the TP TMDL for Lake Okeechobee.  The plan is 268 

intended to achieve the following objectives:   269 

 270 

 Meet Lake Okeechobee Watershed TMDLs; 271 

 Manage Lake Okeechobee water levels within an ecologically desirable range; 272 

 Manage water flows to meet desirable salinity ranges for the Caloosahatchee River and St. 273 

Lucie River estuaries through the delivery of appropriate freshwater releases from Lake 274 

Okeechobee made possible by additional water storage north of the lake; and 275 

 Identify opportunities for alternative water management facilities and practices in the 276 

watershed to meet specified goals. 277 

 278 

Many of the projects identified in the P2TP are also included as management measures in this 279 

CRWPP.   280 

3.1.2.2 St. Lucie River Watershed Protection Plan 281 

The St. Lucie River Watershed Protection Plan (SLRWPP) was also developed in response to 282 

NEEPP.  As with this CRWPP, the SLRWPP addresses undesirable water flows and nutrient 283 

loading to the St. Lucie River and has the same three main components: (1) a construction 284 

project; (2) a pollutant control program; and (3) a research and water quality monitoring 285 

program.  286 

3.1.2.3 Pollutant Source Control Programs 287 

Pollutant source control is integral to the success of any water resource protection or restoration 288 

program.  The Caloosahatchee River Watershed Pollutant Control Program is designed to be a 289 

multi-faceted approach to reducing pollutant loads, including improving the management of 290 

pollutant sources within the Caloosahatchee River watershed through implementation of 291 

regulations and best management practices (BMPs) and development and implementation of 292 

improved BMPs.  293 

 294 
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Source control programs in the watershed are evolving and expanding through cooperative and 295 

complementary efforts by the FDEP, FDACS, and SFWMD.  The 2007 Northern Everglades and 296 

Estuaries Protection Program (NEEPP) legislation further refines the responsibilities of the 297 

coordinating agencies to achieve the objectives of the CRWPP on an expedited basis, including, 298 

implementation of nonpoint source BMPs on agricultural and non-agricultural lands to ensure 299 

that the nutrients discharged offsite are minimized to the greatest possible extent; evaluating the 300 

impacts of wastewater residuals, septage, and land application of animal manure within the 301 

watershed; and utilization of alternative and innovative nutrient control technologies. An 302 

important component of the source control efforts is to incorporate a sub-regional source control 303 

program monitoring network into the overall watershed monitoring network to collect data that 304 

will be utilized to measure the collective performance and progress of the coordinating agencies’ 305 

programs, to support adaptive management within the programs, to identify priority areas of 306 

water quality concern and BMP optimization, and to provide data to evaluate and enhance 307 

performance of downstream treatment facilities. 308 

 309 

An overview of each of the nutrient source control programs underway or planned in the 310 

Caloosahatchee River Watershed is provided below. Details of the programs are described in 311 

Section 8.0 of this document.   312 

3.1.2.3.1 SFWMD Environmental Resource Program 313 

The existing Environmental Resource Permit (ERP) program began in the mid 1990s.  The 314 

program includes the State of Florida and regulates activities involving the alteration of surface 315 

water flows.  Permitted activities include alterations to uplands that affect stormwater runoff, as 316 

well as dredging and filling in wetlands and other surface waters.  The purpose of this program is 317 

to ensure that alterations do not degrade water quality, compromise flood protection, or 318 

adversely affect the function of wetland systems.  319 

 320 

The FDEP and the District initiated the development of the Unified Statewide Stormwater (USS) 321 

Rule in the summer of 2007.  Currently, regulatory requirements governing stormwater treatment 322 

are technology-based and rely primarily upon BMP design criteria that are presumed to achieve a 323 

specified level of stormwater treatment.  Under the proposed USS Rule, FDEP and the five 324 

Florida water management districts are working on criteria that will be based on a performance 325 

standard of post-development nutrient loads (total P and total N) not exceeding pre-development 326 

nutrient loads.  The pre-development condition is defined as the condition of the site as if it were 327 

naturally vegetated, not necessarily the conditions existing at the site today.  Methods for 328 

estimating treatment efficiency in typical water management BMPs and in low impact design-329 

type water management BMPs will be included in the rule.  The proposed rule will also address 330 

retrofit projects, redevelopment and compensating treatment.  The intended effect of the rule is to 331 

increase the level of treatment required for nutrient loads in stormwater from new development 332 

to that of natural conditions, thereby reducing the discharge of nutrients to the lowest reasonable 333 

level for new development.  The target date for rule adoption is May 2009.  334 

 335 

In addition, the District is in the process of developing an ERP basin rule that will require 336 

applicants to demonstrate that discharges are not harmful to the resources of the District, and that 337 

discharges are consistent with the objectives of the District pertaining to hydrology within the 338 

Lake Okeechobee, Caloosahatchee River and St. Lucie River Watersheds in accordance with 339 
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Chapter 373.4595, F.S.  The basin rule will be supplemental to existing criteria.  Average annual 340 

discharge volumes and specific storm event discharge volumes will be addressed.  Methods for 341 

estimating storage capacities in typical water management BMPs and in low impact design-type 342 

water management BMPs will also be included in the rule.  343 

3.1.2.3.2 SFWMD Caloosahatchee River Watershed Regulatory Nutrient Source Control 344 

Program 345 

Another existing SFWMD program, the Works of the District (WOD) program under Chapter 346 

40E-61, F.A.C., was adopted in 1989 as a result of the Lake Okeechobee Surface Water 347 

Improvement and Management Plan to provide a regulatory source control program specifically 348 

for phosphorus.  The Northern Everglades and Estuaries Protection Program legislation 349 

expanded the program boundary to the Caloosahatchee River Watershed and included nitrogen in 350 

addition to phosphorus as the focus of nutrient source controls.  The program applies to new and 351 

existing activities with the goal of reducing nutrients in offsite discharges. 352 

   353 

The District will be modifying the Chapter 40E-61 rule criteria to be compatible with current 354 

initiatives and amendments to the statute, specifically to:  355 

 356 

 Implement a nutrient source control program utilizing BMPs for agricultural and non-357 

agricultural lands within the Northern Everglades including the Caloosahatchee River 358 

Watershed;  359 

 Recognize agricultural lands that are greater than 100 acres and participating in the FDACS 360 

BMP program as meeting the intent of the proposed rule to prevent duplication of effort;  361 

 Define the monitoring network necessary to monitor the collective effectiveness of source 362 

control programs by coordinating agencies, to make water quality compliance determinations 363 

as necessary, to identify priority areas of water quality concern, and to provide data to 364 

evaluate and enhance performance of downstream treatment facilities;  365 

 Establish water quality performance criteria specific to the collective source control 366 

programs and a plan for optimizing the collective BMP programs should the expected water 367 

quality performance criteria not be met;  368 

 Establish nutrient concentration limits for sites utilized for septage application or disposal; 369 

 Ensure that the rule is consistent with data presented in Caloosahatchee River Watershed 370 

Protection Plan; and 371 

 Include incentives to participate in nutrient reduction demonstration and research projects 372 

that will provide valuable data for expanding, accelerating, and optimizing the implemented 373 

BMPs to meet water quality objectives and for further refinement of the programs as 374 

necessary.  375 

  376 

To ensure consistency with the Caloosahatchee River Watershed Protection Plan, rule 377 

development is expected to begin in early 2009.  Additional details on this program and its 378 

expansion can be found in Section 8.0. 379 

3.1.2.3.3 FDACS Agricultural Best Management Practices  380 
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The Florida Watershed Restoration Act (section. 403.067, F.S.) was enacted in 1999, Section 381 

403.067, FS, and it authorized FDACS to develop, adopt by administrative rule, and implement 382 

agricultural BMPs statewide.  In the ensuing years, FDACS has developed and adopted 383 

comprehensive BMP manuals for citrus, vegetables, and agronomic crops; containerized 384 

nurseries; and sod production.  BMP manuals for beef cattle production and the equine industry 385 

are scheduled to be adopted by administrative rule by early 2009.   386 

 387 

Agricultural landowners participating in the FDACS BMP programs must implement nutrient 388 

management plans and maintain records verifying nutrient management plan implementation.  In 389 

addition, typical BMPs include irrigation management (which includes an evaluation of the 390 

irrigation system efficiency), surface water management (installation of modern water control 391 

structures), and comprehensive ditch maintenance programs. 392 

Critical components in the success of the agricultural BMP program are the collection and 393 

analysis of data to determine whether BMPs are working as anticipated.  The interagency team is 394 

committed to continue funding on-farm BMP demonstration projects at representative sites that 395 

will provide BMP effectiveness data.  In cooperation with the University of Florida Institute of 396 

Food and Agriculture Sciences (UF/IFAS), FDACS is conducting BMP demonstration and 397 

evaluation projects at representative sites for all agricultural land uses in the watershed. 398 

3.1.2.3.4 Other Pollutant Source Control Efforts by the Coordinating Agencies 399 

There is a continued focus in the Caloosahatchee River Watershed on reducing the impacts of 400 

non-point source pollution from urban land use through rules, public education programs, and 401 

other non-structural BMPs. Urban BMPs are practices determined by the coordinating agencies 402 

to be the most effective and practicable on-location means, including economic and 403 

technological considerations, for improving water quality in urban discharges. Examples of 404 

urban BMPs implemented in the Caloosahatchee River Watershed include the Florida Yards and 405 

Neighborhoods Program, comprehensive planning initiatives, and the Urban Turf Fertilizer Rule 406 

which are discussed in more detail below. 407 

 408 

The Florida Yards and Neighborhoods Program is an excellent example of a nonstructural urban 409 

BMP program. By educating citizens and builders about proper landscape design (e.g., “right 410 

plant-right place” practices), this program is helping minimize the use of pesticides, fertilizers 411 

and irrigation water. FDEP has an ongoing monitoring program to determine the effectiveness of 412 

this program in reducing nutrient loads. 413 

 414 

Comprehensive planning initiatives involve cities, counties, and other entities in the 415 

Caloosahatchee River Watershed that are responsible for comprehensive planning and land 416 

development approvals. The FDEP works with those entities to review current comprehensive 417 

plans and associated land development regulations to ensure that they promote low impact 418 

design and proper stormwater treatment. The objective is to implement low impact design 419 

measures basin wide to achieve additional P reductions and water storage.   420 

 421 

In August 2007, FDACS adopted a statewide Urban Turf Fertilizer Rule. The rule limits the P 422 

and nitrogen (N) content in fertilizers for urban turf and lawns, thereby significantly reducing the 423 

amount of P and N applied in urban areas and limiting the amount of those compounds reaching 424 
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Florida’s water resources. It requires that all fertilizer products labeled for use on urban turf, 425 

sports turf and lawns be limited to the amount of P and N needed to support healthy turf 426 

maintenance.  FDACS expects a 20-25% reduction in N and a 15% reduction in P in every bag 427 

of fertilizer sold to the public. The rule was developed by FDACS with input from UF/IFAS, 428 

FDEP, the state’s five water management districts, the League of Cities, the Association of 429 

Counties, fertilizer manufacturers, and concerned citizens. It enhances efforts currently 430 

underway to address excess nutrients in the Northern and Southern Everglades. As a component 431 

of the Lake Okeechobee and Estuary Recovery (LOER) Plan, the new rule is an essential 432 

component to improve water quality through nutrient source control. 433 

3.1.3 Stormwater Management Programs 434 

The Federal Clean Water Act was amended in 1987 to require the US Environmental Protection 435 

Agency to regulate storm water discharges through National Pollutant Discharge Elimination 436 

System (NPDES) permit program.  This program controls water pollution by regulating point 437 

sources, such as pipes or man-made ditches, which discharge pollutants into waters of the United 438 

States.  Industrial, municipal, and other facilities that are connected to a municipal system must 439 

obtain permits if their discharges go directly to surface waters.  The stormwater management 440 

program (SWMP) is a fundamental element of the NPDES program and contains action items 441 

that must be implemented by the permit holder.  These action items include public education, 442 

drainage system maintenance, pollution prevention, and interagency cooperation.  Lee County 443 

and Charlotte County are stormwater NPDES permittees and have SWMPs that are described in 444 

the following section.    445 

3.1.3.1 Charlotte County Stormwater Management Program 446 

On June 2003, Charlotte County submitted an application to obtain a NPDES municipal permit, 447 

which was granted in July 2003.  The permit allows the creation of a County-wide Stormwater 448 

Management Plan with a schedule to implement this plan over a five-year period.  Every five 449 

years, the County has to renew the permit and prove that the plan is being implemented.  Annual 450 

reports will illustrate Charlotte County's continuing efforts to meet federal standards (CCPU 451 

2008). 452 

3.1.3.2 Lee County Stormwater Management Program 453 

In April 2003, Lee County submitted an application to obtain a NPDES municipal permit, which 454 

was granted in May 2003.  The Stormwater Management Program for the community contained 455 

14 required program elements.  A number of the elements identified controls for specific 456 

pollutants such as pesticides, herbicides, fertilizers, sanitary seepage, and construction site 457 

runoff.  Other elements addressed public education, system operation and maintenance, and 458 

inspection program implementation.  An annual reporting program provides proof of their 459 

continuing effort to protect water quality and meet federal standards.  The County is required to 460 

show progress on SWMP elements as part of the permit renewal process (EPA 2003).   461 

3.1.4 Southwest Florida Regional Planning Council 462 

Text under development 463 
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3.2 Problems 464 

The quality and quantity of water entering the Caloosahatchee Estuary directly affects the health 465 

of the system.  Evaluating water quality and quantity can determine long term trends and the 466 

state of this estuary.  Historical drainage patterns within the Caloosahatchee River Watershed 467 

have been highly altered since pre-drainage times.  Loss of natural habitat from riverfront and 468 

coastal development, increased urban development, construction of drainage canals, and 469 

agricultural activities have affected the timing, quantity, quality, and distribution of runoff to the 470 

estuary.  Wet season flows have intensified due to increased runoff resulting from land clearing 471 

and impervious areas; and dry season flows have decreased due to increased water supply 472 

demand for agricultural and urban development. Loss of storage within the watershed has 473 

resulted from the watershed being drained to accommodate grazing, citrus farms and other crop 474 

farms. 475 

 476 

The general problems associated with water entering the Caloosahatchee Estuary include: 477 

 478 

 Excess discharges resulting from Lake Okeechobee and watershed runoff occurring mainly 479 

during the wet season; 480 

 Insufficient low flows to the Caloosahatchee Estuary during the dry season; and 481 

 Excess nutrient loads to Caloosahatchee River and Estuary. 482 

 483 

The following sub-sections focus on the ecological problems in the Caloosahatchee Estuary, 484 

identify the possible causes of the problems, and describe opportunities to improve conditions in 485 

the Caloosahatchee Estuary.   486 

3.2.1 Ecological Problems in the Caloosahatchee Estuary 487 

The major ecological problems in the Caloosahatchee stem from altered hydrology and excess 488 

nutrient loading.  The combination of an over abundance of freshwater during the wet season and 489 

a lack of discharge during the dry season lead to wide seasonal and shorter term fluctuations in 490 

salinity throughout the entire estuary.  The fluctuations in salinity in any one region of the 491 

estuary can exceed the physiological tolerance limits of the organisms that normally live there 492 

causing stress and/or mortality (Chamberlain and Doering 1998 a, b). 493 

 494 

Excess nutrient loading has been a concern since at least the 1980’s, when the Florida 495 

Department of Natural Resources determined that the Caloosahatchee had reached its nutrient 496 

loading limits.  A series of algal blooms and massive accumulations of drift algae that have 497 

occurred since 2000 have been taken as another indication of coastal eutrophication (Lapointe 498 

and Bedford 2006). 499 

 500 

This section focuses on submerged aquatic vegetation (SAV), oysters and algal blooms.  501 

Seagrass and oysters are Valued Ecosystem Components (VECs).  VECs sustain an important 502 

ecological resource and/or water resource function by providing food, living space, refuge and 503 

foraging sites for other desirable species in the estuary.  The salinity tolerances and other 504 

environmental requirements of SAV and Oysters have been used to identify preferred ranges of 505 

freshwater inflows.  Algal blooms are an indicator of eutrophication. 506 
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3.2.1.1 Submerged Aquatic Vegetation 507 

Beds of Submerged Aquatic Vegetation (SAV) are important to the ecology of shallow estuarine 508 

and marine environments.  These beds provide habitat for many benthic and pelagic organisms, 509 

function as nurseries for juveniles and other early life stages, stabilize sediments, improve water 510 

quality, and can form the basis of a detrital food web (Kemp 1984; Fonseca and Fisher 1986; 511 

Carter 1988; Killgore 1989; Lubber 1990).  Because of their importance, estuarine restoration 512 

initiatives often focus on SAV (Batiuk 1992; Johansson and Greening 2000; Virnstein and 513 

Morris 2000).  SAV are commonly monitored to gauge the health of estuarine systems (Tomasko 514 

1996) and their environmental requirements can form the basis for water quality goals (Dennison 515 

1993; Stevenson 1993). 516 

 517 

Tape grass (Vallisneria americana) is the dominant submerged aquatic vegetation in the upper 518 

Caloosahatchee Estuary and occurs in well-defined beds in shallow water (Doering 2001, 2002). 519 

Vallisneria americana is an important habitat for a variety of freshwater and estuarine 520 

invertebrate and vertebrate species, including some commercially and recreationally important 521 

fishes (Bortone and Turpin 1999). Additionally, it can serve as a food source for the Florida 522 

manatee (Trichechus manatus). Shoal grass (Halodule wrightii), turtle grass (Thalassia 523 

testudinum), and manatee grass (Syringodium filiforme) are the most common higher salinity 524 

grasses in the Caloosahatchee Estuary.  Argopectin sp., the bay scallop, prefers shoal and turtle 525 

grass beds (CHNEP 1999).  526 

 527 

All species of SAV have a preferred and tolerable salinity range. They respond unfavorably 528 

when salinity alterations exceed these ranges. Degraded water quality and physical alterations, 529 

such as the Sanibel Causeway and the Intracoastal Waterway have also shown negative impacts 530 

to the seagrasses. The result has been a regional decrease of seagrass coverage (Chamberlain and 531 

Doering 1998a). This decline negatively impacts the fish and invertebrate communities. It also 532 

causes destabilization of sediments and a shift in primary productivity from benthic macrophytes 533 

to phytoplankton, both of which provide negative biofeedback to further affect seagrass beds 534 

(SFWMD 2006). 535 

3.2.1.2 Oysters 536 

The American Oyster (Crassostrea virginica), also known as the Eastern or Virginia Oyster, is a 537 

natural component of southern estuaries and has been documented to be abundant in these 538 

systems. In the Caloosahatchee Estuary, oysters have been identified as a VEC.  They filter 539 

particles from the water column, provide habitat and play an important role in the food chain.  540 

Oysters require firm and stable substrate for attachment; water flows adequate to provide food 541 

supplies of plankton and algae; oxygen concentrations greater than 3 parts per million (ppm); and 542 

salinity ranges between 10 to 30 parts per thousand (ppt), with 14 to 28 ppt as optimal 543 

conditions.  They can tolerate high salinity (40 ppt), but are especially vulnerable to low salinity 544 

(~3-5 ppt) for very brief periods (Gunter and Geyer 1955, Volety 2003).  Oysters are also very 545 

susceptible to parasitic diseases, which are more prevalent during periods of high salinity 546 

(greater than 25 ppt) and high temperatures.   547 

 548 
Recent estimates (2003-2004) for the Caloosahatchee River suggest approximately 18.4 acres of 549 

oyster reefs. The Caloosahatchee River and Estuary (including San Carlos Bay that forms the 550 
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estuary portion of the Caloosahatchee River) has an accommodation space of 62,644,983 m2 551 

(6264 Ha or 15,479.36 acres) with oyster reefs comprising 74,336 m2 (7.43 Ha or 18.37 acres). 552 

This translates to 0.12% coverage of total surface area available in the estuarine portion (Volety 553 

et al., unpublished results) (RECOVER 2007).  Consequently, restoration efforts are expected to 554 

improve the recruitment and survivorship of the Eastern Oyster by restoring oyster beds in 555 

suitable habitat, and maintaining habitat function of oyster beds for fish, crabs and birds. 556 

3.2.1.3 Algal Blooms 557 

Periodic minor blooms of algae have frequently been reported within the marine and freshwater 558 

portions of the Caloosahatchee Estuary. In many instances these algal blooms are merely an 559 

aesthetic and odiferous nuisance. However, when bloom occurrences cause the annual average 560 

chlorophyll-a concentration within the water to exceed 11µg/L, then the FDEP Impaired Water 561 

Rule is violated. Such blooms can cause depressed dissolved oxygen below the state standard 562 

depending on the concentration of the bloom, spatial extent, and duration (Doering and 563 

Chamberlain 2005, Doering, et al. 2006). 564 

 565 

In addition to the impact of a bloom on general water quality, certain algal species produce 566 

toxins that kill fish, invertebrates, birds and mammals (USGS 1988). One such species is 567 

Karenia brevis, which can produce blooms that are toxic to the marine environment and are 568 

referred to as “red tides.” Florida red tide blooms typically begin offshore in the Gulf of Mexico 569 

and move slowly with the prevailing ocean currents toward southwest Florida. As the bloom 570 

progresses, the density of red tide organisms increases to several million cells in each liter of sea 571 

water, and the affected area expands to many square miles. Other algal species, such as the 572 

freshwater cyanobacteria Microcystis sp. can enter the estuary during freshwater inflow and 573 

cause harmful blooms, depending on environmental conditions such as temperature, season, and 574 

nutrient availability. 575 

 576 

Marine algal toxins, such as brevetoxin, bioaccumulate and are thereby magnified in the food 577 

chain, while anatoxins from freshwater cyanobacteria affect the nervous system. There have been 578 

several documented cases in the field where blooms of Karenia brevis, a brevetoxin that 579 

produces neurotoxins have killed both vertebrate and invertebrate species. At least 17 580 

invertebrate species normally present in Tampa Bay, Florida, have been recorded absent 581 

immediately after red tide incidents (FMRI 2000). Various species of bivalve shellfish, 582 

especially oysters, clams and coquinas can accumulate so much toxin that they become toxic to 583 

both marine animals and humans as well (MML 2002) (SFWMD 2006). 584 

3.2.2 Potential Causes  585 

Beginning in the1890s, ecological degradation began in the Caloosahatchee River Watershed due 586 

to channelization, connection to Lake Okeechobee, and construction of an extensive canal 587 

network.  The most likely causes of the ecological problems in the Caloosahatchee Estuary 588 

discussed above include excess water discharges from Lake Okeechobee regulatory releases and 589 

the Caloosahatchee River Watershed, insufficient discharges from the Caloosahatchee 590 

Watershed, loss of shoreline habitat and function, and nutrient loading.  These potential causes 591 

and their relationship to the ecological problems are discussed in the following section (USFWS 592 

1984). 593 
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3.2.2.1 Discharges from Lake Okeechobee Regulatory Releases and the Caloosahatchee 594 

River Watershed 595 

Construction of drainage systems in the C-43 watershed to accommodate agriculture and urban 596 

development has resulted in a loss of storage. During the rainy season, runoff occurs over a 597 

shorter duration at higher volumes and peak discharges.  These high discharges can be 598 

exacerbated by regulatory discharges from Lake Okeechobee sent to the Caloosahatchee Estuary 599 

through the C-43 Canal.  These discharges have led to extreme and sudden low salinity 600 

conditions within the Caloosahatchee Estuary.  For example, discharges to the Caloosahatchee 601 

River Estuary exceeding 2,800 cubic feet per second (cfs) at the S-79 Franklin Lock and Dam 602 

have been determined to cause stress to the estuary.  Discharges greater than 4,500 cfs have been 603 

determined to be severely damaging.  Although this CRWPP accounts for Lake Okeechobee 604 

regulatory releases, they are addressed in the Lake Okeechobee P2TP.  This plan focuses on 605 

discharges from the Caloosahatchee River Watershed. 606 

 607 

The current proposed frequency distributed of mean monthly inflows to the CE from S-79 608 

(estuary demand time series EST05) was chose from several CERP model run options because it 609 

best meets the range of flows from S-79 that are needed from meeting ecological and salinity 610 

targets.  The frequency distribution of flows from S-79 associated with EST05 are identified in 611 

the following Table 3.1 (SFWMD 2003b and Chamberlain 2005). 612 

 613 

Table 3.1. Current recommended frequency distribution (EST05) of average monthly 614 

freshwater inflow from S-79 (without contributions from tidal basins downstream of S-79) 615 

 616 

Discharge Range (cfs) 

From S-79 

Percent Distribution of 

flows from S-79  

0 to 450 

450 to 500 

500 to 800 

800 to1500 

1500 to 2800 

2800 to 4500 

>4500 

0% 

42.8% 

31.7% 

19.2% 

5.6% 

0.7% 

0% 

 617 
 618 

Analysis of modeled flow data (from S-79) entering the Caloosahatchee Estuary during the 619 

period of record from 1970 to 2005 (432 months) has resulted in a useful snapshot of historic 620 

conditions.  For example, the modeled mean monthly flows of existing conditions exceeded 621 

2,800 cfs for 117 months (27 percent of the total months), and exceeded 4,500 cfs for 37 of those 622 

months. Even with implementation of all P2TP projects, it is projected that the mean monthly 623 

flows exceeding 2,800 cfs for this period of record would have occurred in 76 months, and of 624 

those, 21 would have been above 4,500 cfs. The resulting extreme low salinity conditions stress 625 

oyster and seagrass communities and can ultimately lead to reduced populations and coverage.  626 

 627 
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3.2.2.2 Insufficient Flows from the Caloosahatchee River Watershed 628 

Drainage, loss of storage in the watershed, and urban and agricultural demands for water have 629 

decreased dry season flows to the Caloosahatchee Estuary.  At times, discharge from the 630 

Caloosahatchee River to the downstream estuary ceases entirely and salt water intrudes 631 

upstream, with salinities at S-79 often exceeding 10 ppt. These high salinities cause mortality of 632 

brackish water organisms that ordinarily live in this region of the estuary.  During such dry 633 

periods a flow of 450 cfs at S-79 is required to maintain salinity below 10 ppt in the estuary 634 

upstream of Ft. Myers (SFWMD, 2003a and b; Chamberlain and Doering 2004; Chamberlain 635 

2005), and protects SAV and other organisms from salinity induced stress and mortality.  Based 636 

on the modeled mean monthly flows of existing conditions at S-79 during the 1970 to 2005 637 

period of record (432 months), average flows of less than 450 cfs occurred in 189 months (44%). 638 

3.2.2.3 Loss of Shoreline Habitat and Function 639 

The ecological functionality of shoreline habitat in the Caloosahatchee Estuary is predominantly 640 

composed of mangrove habitat. Urbanization and shoreline development have resulted in the 641 

extensive loss of mangrove habitat along the Estuary. Among the ecological functions carried out 642 

by mangroves are land formation (Warming 1925; Davis 1940), sediment stabilization, primary 643 

productivity, filtration of land runoff, absorption and recharge floodwaters. The mangroves also 644 

serve as habitats and nurseries providing food and cover for a multitude of native fish and 645 

wildlife (MacNae 1968; Odum 1982; Harris 1983; Dawes 1998). These functions help to 646 

maintain water quality, recycle nutrients, and control erosion (Harris 1983). In south Florida, 647 

mangroves have been destroyed by dredge-fill operations used to create real estate, and by port 648 

and industrial facilities. Mangrove destruction results in a chain of reactions that affect estuarine 649 

and off shore production. In the Tampa Bay estuarine system, one similar in structure and 650 

function to the Caloosahatchee, 44% of the mangrove and salt marsh land has been lost due to 651 

construction and resultant turbidity from runoff and pollution (Lewis and Estevez 1988). This 652 

loss in the Tampa Bay Estuary has been linked to declines in fin fish and commercial shrimping 653 

in the region (Dawes 1998) (SFWMD 2006). 654 

3.2.2.4 Increased Nutrients and Contaminants 655 

The amount of nutrients entering the Caloosahatchee River has important effects on the water 656 

quality of the system. Organisms use these nutrients, but excessive amounts may have negative 657 

impacts (Neilson and Cronin 1981). Algal blooms and epiphyte growth may cause decreased 658 

water clarity and block sunlight for aquatic plants (Day 1989). As algae die, organic 659 

decomposition depletes the oxygen in the water (LaRose and McPherson 1983, Drew and 660 

Schomer 1984; Day 1989). Low levels of dissolved oxygen can have negative effects on fish and 661 

other aquatic organisms (Heyl 1998). Eutrophication may also result in an increase in red tide 662 

blooms (Gore 1992).  663 

 664 

Over-fertilization of estuaries with nutrients from urban and agricultural sources is both a local 665 

problem for the Caloosahatchee Estuary and a problem for most estuaries worldwide.  In the 666 

1980's, the FDNR determined that the Caloosahatchee had reached its nutrient loading limits 667 

based on high chlorophyll a (phytoplankton biomass) and low dissolved oxygen concentrations 668 

(DeGrove 1981). More recently, blue green algae blooms, red tides and massive accumulation of 669 
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drift algae (Lapointe and Bedford 2006) have been taken as an indication that nutrient loads to 670 

the Caloosahatchee are too high and that the system suffers from eutrophication.    671 

3.3 Planning Objectives 672 

The problems described in section 3.2 directly lead to the following objectives discussed in 673 

sections 3.3.1 through 3.3.3 below.  Measures to reduce discharges and nutrient loading from 674 

Lake Okeechobee through the Caloosahatchee River are addressed in the P2TP.  Performance 675 

measures to evaluate how well alternatives achieve the project objectives are described in 676 

Section 3.5. 677 

3.3.1 Caloosahatchee Estuary Salinity Envelope Objective 678 

 Manage Lake Okeechobee and watershed discharges to maintain salinity ranges for the 679 

estuary   680 

3.3.2 Caloosahatchee River Watershed Water Quality Objective 681 

 Meet Total Maximum Daily Loads 682 

 Reduce pollutant loads by improving management of pollutant sources throughout the 683 

watershed 684 

 Establish Research and Water Quality Monitoring Program sufficient to implement the 685 

program and projects 686 

3.3.3 Caloosahatchee River Watershed Water Quantity Objective 687 

 Manage the frequency and duration of excess freshwater discharges to the Caloosahatchee 688 

Estuary 689 

3.4 Planning Constraints 690 

3.4.1 Water Supply and Flood Protection 691 

The NEEPP legislation requires that water related needs of the region, including water supply 692 

and flood protection, will continue to be met.  Recommendations contained in the CRWPP must 693 

continue to meet water supply and flood protection for the watershed.  694 

3.4.2 Minimum Flows and Levels 695 

Minimum flows and levels (MFLs) are established to identify where further withdrawals would 696 

cause significant harm to the water resources, or to the ecology of the area. The MFL Rule for 697 

the Caloosahatchee River at S-79, set in Chapter 40E-8.221 Florida Administrative Code 698 

(F.A.C.), was established in 2001 based on scientific and peer reviewed technical documentation 699 

(SFWMD 2000). The rule states that:  700 

 701 

 A minimum mean monthly flow of 300 CFS is necessary to maintain sufficient salinities at 702 

S-79 in order to prevent a MFL exceedance. A MFL exceedance occurs during a 365 day 703 
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period, when (a) a 30-day average salinity concentration exceeds 10 parts per thousand at the 704 

Ft. Myers salinity station (measured at 20% of the total river depth from the water surface at 705 

a location of latitude 263907.260, longitude 815209.296); or (b) a single average salinity 706 

exceedance concentration of 20 ppt at the Ft. Myers salinity station. Exceedance of either 707 

subsection (a) or subsection (b), for two consecutive years is a violation of the MFL. 708 
 709 

 The minimum flow criteria for the Caloosahatchee River in Rule 40E-8.221, F.A.C., shall be 710 

reviewed within one year of the effective date of the rule and amended, as necessary, based 711 

on the best available information. 712 

 713 

As per required above, the Rule was reviewed and a technical update document (SFWMD 714 

2003a) was produced that reported 300 cfs at S-79 was insufficient to achieve the 10 ppt MFL 715 

salinity criteria (a and b) during periods of below average rainfall when tributaries downstream 716 

of S-79 were contributing below average inflow. Subsequent analysis and documentation 717 

(including SFWMD 2003b; Chamberlain and Doering 2004) estimated that about 450 cfs is 718 

required from S-79 to ensure the MFL salinity criteria is achieved under most all downstream 719 

tidal flow conditions.  720 

 721 

CRWPP recommendations cannot reduce the ability to meet the minimum flow and level salinity 722 

criteria. 723 

3.4.3 State Water Quality Standards 724 

Recommendations contained in the CRWPP must be permittable with respect to protecting and 725 

maintaining all applicable water quality standards. 726 

3.5 Performance Measures and Indicators 727 

Performance Measures (PMs) and Performance Indicators (PIs) provide a means to evaluate how 728 

well each alternative achieves the project targets. Alternative plans are specifically formulated to 729 

achieve the targets set for each of the Performance Measures (e.g., flow ranges, limits and 730 

distribution). Each alternative is evaluated on how efficiently and effectively it meets the PM 731 

targets. Performance Indicators are used to measure how an alternative may impact, either 732 

directly or indirectly, an ecological target (i.e. high salinity due to low flow conditions). 733 

 734 

Research results reported by Chamberlain et al. 1995, Doering et al. 1999 and 2001, Doering and 735 

Chamberlain 2000, and Kraemer et al. 1999 were used to determine optimum salinity (envelope) 736 

for SAV in the Caloosahatchee Estuary that also protect and promote benthic invertebrates, 737 

ichthyoplankton, and zooplankton (Chamberlain and Doering 1998; Doering 2001 and 2002). A 738 

combination of salinity models developed for the estuary along with watershed modeling efforts 739 

(SFWMD 2001 and 2003) were used to define the optimum distribution of average monthly 740 

flows from S-79 (EST05), which provides the desirable salinity range in the geographic locations 741 

of key estuarine biota, and achieves the MFL salinity criteria (see section 3.2.2.1).  742 

 743 

Consistent with EST05, a favorable maximum monthly flow of 2,800 cfs at S-79 was identified, 744 

below which suitable salinity conditions are provided for the development of important benthic 745 

communities (e.g., oysters and seagrass).  Mean monthly flows above 2,800 cfs that approach 746 
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4,500 cfs can result in freshwater conditions throughout the estuary, causing severe impacts to 747 

estuarine biota, including seagrass upstream and downstream of Shell Point. Oysters also are 748 

acutely affected by high flows. Volety et al (2003) reported salinities of 5 ppt or lower will result 749 

in > 95% mortality of juvenile oysters. High juvenile mortality can occur when exposed to this 750 

salinity for just a week. Experimental results indicate that adults are able to tolerate salinities as 751 

low as 5 ppt, but cannot tolerate salinities lower than 3 ppt, which can occur upstream of Shell 752 

Point during very high flow events. On the other extreme, average monthly flows below 450 cfs 753 

can produce high salinity conditions for tape grass upstream of Ft. Myers and increase the 754 

probability of MFL Rule exceedance and violations. Mean monthly flows that fall well below 755 

450 cfs for consecutive months that extend into late spring and early summer also result in 756 

increased oyster mortality.  757 

 758 

Table 3-2 describes the relationships between the problems, objectives, performance measures, 759 

and performance indicators for this project.  Water resources problems for the study area are 760 

described in Section 3.2 of this document.  Identification of the water resources problems led to 761 

establishment of the project objectives, which are described in Section 3.3.  The performance 762 

measures and indicators discussed above were developed based on these problems and 763 

objectives.  All of the performance measures and supporting references for this project are 764 

summarized in Restoration Coordination and Verification (RECOVER) Program documentation 765 

for the CERP (RECOVER 2005).   766 

 767 

 768 
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Table 3-2.  Caloosahatchee River Watershed Protection Plan –  

Problems, Objectives, Performance Measures and Indicators, and Targets 

 

Problem Objective Performance Measure Target 

Excess freshwater 
discharges from Lake 
Okeechobee regulatory 
discharge events and 
local watershed runoff 
leading to an 
undesirable low salinity 
condition 

Manage the frequency 
and duration of excess 
freshwater discharges to 
the Caloosahatchee 
Estuary from the 
Caloosahatchee River 
Watershed 
 

The number of times discharge from the 
Caloosahatchee River Watershed (CRW) exceeds 
the High Discharge Criteria of: 
 

1. Mean monthly flows from the CRW of 
greater than 2,800 cfs (14-day moving 
average); and  

 
2. Mean monthly flows from the CRW of 

greater than 4,500 cfs 

1. Limit mean monthly flows greater than 
2,800 cfs to 3 months or less over a 432-
month period  

 
2. Limit mean monthly flows greater than 

4,500 cfs to zero months over a 432-
month period  

Excess nutrient loads 
from surface water 
discharges leading to 
algae blooms and fish 
kills 

Maximize nitrogen and 
phosphorus load 
reductions to meet 
anticipated TMDLs 
 

Maximize load reduction  

Meet TMDLs anticipated by FDEP which 
includes achieving nutrient concentration 
reduction in the estuary that supports the 
necessary reduction in phytoplankton necessary 
to promote seagrass coverage in San Carlos 
Bay to 2.2 m. 

Increases in 
undesirable high 
salinity conditions due 
to insufficient surface 
water flows flow from 
CRW leading to 
unfavorable conditions 
for estuarine organisms 

Manage watershed 
discharges to maintain a 
salinity range conducive 
to the ecological health of 
the Caloosahatchee 
Estuary that includes 
maintaining salinity < 35 
ppt for oysters at Shell 
Point and upstream and 
salinity < 10 ppt at Ft. 
Myers location (MFL Rule) 

Number of months that salinity envelope in the 
Caloosahatchee Estuary are not met due to little or 
no flow from watershed based on the low flow target 
of 450 cfs 
 
Use  the Target Flow Index (TFI) – based on EST05 
flow time series (TFI assesses the level of 
divergence of each alternative from the desired flow 
distribution defined by EST05) 

Limit average monthly flows of below 450 cfs 
from October to July  
 
TFI value of zero signifies perfect match to 
EST05. Progressively more negative index 
values are associated with flow deviations 
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