
 
FLORIDA GULF OF MEXICO RESTORATION  

PROJECT SUBMITTAL FORM 
 
 
Form Purpose and Instructions
 

:  

• To assist the project proposal and review process, please complete this Submittal Form.  Completion of 
the Form will contribute to the appropriate information being completely and accurately submitted for 
each project.  

• Take as much space as needed for each question, but please keep responses as focused as possible.  It 
may assist you to review all the questions before addressing any one question. 

• Please submit one Form per project, if you have multiple projects - please submit one Form for each 
project. 

• Please submit completed Forms to Restoration.Projects@dep.state.fl.us.  Once your Form is 
successfully submitted, you will receive a confirmation email from the Florida Department of 
Environmental Protection.    
 
      

Project Name:       

 

 

___________________________________________________________________________________________________ 

Contact Information (Include at least one name, phone number, email address, and organization name if applicable):      

 

 

 

Project Location (Include a map, if possible, and the city, county, longitude/latitude, and watershed):      

 

 

 

Project Description (Describe all aspects of the project):     
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Estimated Project Costs (Describe the estimated costs of the project, including any assumptions for contingency and 
ongoing operations/maintenance. Identify other secured funding sources such as matching funds, in-kind contributions or 
state/federal dollars. In addition, if possible, complete and submit the Cost Appendix Sheet associated with this Form): 

 

 

 

  
 

Other Funding (Indicate if the project is submitted for any potential funding or if it may be used to leverage additional 
funding, if so please describe the funding source [e.g. State/Federal Grants]): 

 

 

 

 

Technical Feasibility (Describe the technologies involved and any relevant past experience or proven success with similar 
projects):   

 

 

 

 

Environmental Benefits (Describe the nature, magnitude, and timing of any environmental benefits attributable to the 
project.  If possible, describe potential environmental performance measures [e.g. pollutant reduction].  Please address 
any potential environmental impacts associated with implementing or maintaining the project [e.g. loss of a habitat or 
conversion of habitat from one type to another during implementation]):         

 

 

 

 

Economic and Social Benefits (Describe the economic and social benefits including those related to the project’s improved 
ecosystem services and any estimates on jobs created or preserved):   

 

 

 

 

 



Community Resilience (Describe if the project assists Florida’s ability to anticipate, withstand, or recover from hazards or 
threats [e.g. hurricane preparedness, establishing living shorelines]): 

 

 

 

 

Conflicts or Complements to Existing Efforts (Describe any ongoing activities in the project implementation area, if the 
project is part of another plan, and why the project does or does not interfere with that work.  Please consider how the 
project may complement existing local, regional, and state efforts/plans/objectives):  

 
 
 
 

Complies with Federal, State, Local, and Tribal Laws/Regulations (Describe any concerns or potential conflicts):   

 

 

 

 

Readiness for Implementation (Describe if the project has had any design or permitting work started or completed 
[attach permits or design work].  Please address any issues that may delay start or finish of the project):   

 

 

 

Public Acceptance (Describe any known or potential public approval or opposition to the project):    

 

 

 

 

 Additional Information you wish to provide (Please include any maps, designs, drawings, photos, or background 
resources that may assist in completely and accurately understanding the project): 
 

 

 

 

 

 



Cost Appendix Sheet 
Cost Item                Cost Estimate

Planning  
  
  
  
  
  
  
  

Planning Subtotal:  
Construction  
  
  
  

Construction Subtotal:  
Monitoring  
  
  
  
  

Monitoring Subtotal:  
Project Cost  

 
Subtotal:  

 
TOTAL:  

Estimated Costs by Year 
Year 1  
Year 2  
Year 3  
Year 4  
Year 5  
Year 6  
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	Project Name: Restoration of the Caloosahatchee Estuary: Prevention of toxic cyanobacterial blooms and expansion of oligohaline habitats using real time observations of water quality and weather
	Contact Information Include at least one name phone number email address and organization name if applicable: Eric Milbrandt, Ph.D., Director, emilbran@sccf.org, (239) 395-4617
Sanibel-Captiva Conservation Foundation Marine Laboratory
Sanibel, FL 33957
	Project Location Include a map if possible and the city county longitudelatitude and watershed: Map attached to form; Fort Myers, Lee County, N 26.676293 W -81.842340, Caloosahatchee River and watershed
	Project Description Describe all aspects of the project: A team of scientists from Sanibel-Captiva Conservation Foundation Marine Laboratory (SCCF) will conduct a comprehensive physical-ecological modeling of the Caloosahatchee Estuary in southwest Florida. The research will develop predictions of toxic cyanobacteria distributions resulting from varying by the magnitude and the timing water releases from the water control structure S-79, tidal intrusions, wind and rainfall patterns, and other conditions. An overarching objective for this research will be to develop a predictive tool for water managers to restore the Caloosahatchee by preventing toxic bloom formation and promoting the expansion of oligohaline habitats in the upper estuary. The tool will incorporate existing water regulation protocols and translate the modeling output into a set of multiple scenarios and recommended response actions (through adjusted inflows and nutrient reduction) with the purpose to effectively prevent and control (reduce or terminate) a cyanobacterial harmful algae bloom (HAB) while maximizing oligohaline habitat area in the upper estuary. 
To develop the water release decision support tool for implementing adaptive mitigation cyanoHAB strategies the research team will use a multi-disciplinary approach: 1) modify a set of existing hydrodynamic models linked by a 3D simulation grid using the same dependent variables, i.e. cyanobacterial cells and their toxins; 2) collect field data for identifying the cyanoHAB cells and their toxin levels with concurrent water samples for lab analyses to calibrate real time cyanobacterial and nutrient sensors; 3) monitor fine-temporal real-time cyanoHAB, water quality and meteorological parameters using an established SCCF RECON observing system to provide data for modeling; 4) deploy a mobile multi-sensor RECON array at selected sites during and between blooms to verify modeling outputs; and 5) use communication between investigators and water managers to design and test most recent and probable scenarios.
Multiple RECON platforms are deployed along 50 km of the Caloosahatchee Estuary and the Gulf of Mexico  since 2007 (http://recon.sccf.org, for map and live data). The network is perfectly situated to provide high resolution data to inform the 3D hydrodynamic model. The RECON system has several advantages, including identical sensors at multiple stations, flexible sampling frequency, and streamlined data management. Sensors (Satlantic, WETLAbs, SeaBird) record chlorophyll a, turbidity, conductivity, temperature, dissolved oxygen, depth, colored dissolved organic matter (CDOM), and nitrate. The optimal geographic positioning, sampling interval, maintenance schedule, and rigorous QA/QC procedures were implemented for broad data sharing through the GCOOS/IOOS observing networks. Real-time data visualization, time series graphs of key variables from 2007 to present, along with descriptions and definitions of sensors and measurements can be found on a dedicated website (http://recon.sccf.org). Map visualizations have shown that the RECON data also show that water conditions are simultaneously influenced by the inflows and tidal cycles. 
The Environmental Fluid Dynamics Code (EFDC) model was selected because it was an open-source, three-dimensional model with an embedded turbulence closure sub-model (Mellor & Yamada, 1982; Galperin et al. 1988) for parameterizing vertical turbulence mixing. It also contained sigma coordinates (Blumberg & Mellor 1987) and an enclosed eutrophication sub-model, which was well suited for the study of biogeochemical processes (Hamrick 1992, Hamrick 1996). The physical part of EFDC was similar to the Princeton Ocean Model (Blumberg & Mellor, 1987), and it was also applied to other rivers and estuaries (Xia et al. 2010, 2011). 
The water quality model simulates 22 state variables in the water column (Fig. 6), in addition to a sediment diagenesis sub-model (Di Toro & Fitzpatrick 1993), which was previously used for DO simulations and now can be easily modified for cyanobacterial simulations. The EFDC water quality model is based on CE-QUAL-ICM (Cerco & Cole 1993, 1995). The water quality model employs a direct link to the hydrodynamic model, which has the same grid cells, dimensions, and vertical resolution (see also Zou et al. 2006).
 
 
We will modify and use the models so that the cyanobacterial parameters behavior will be explained by the other variables. Following construction of the computational grid, setup of the estuary model will be completed with the assignment of initial conditions, boundary conditions and external forcing functions. Initial conditions will be assigned based on the spatial distribution of water quality variables at the beginning of the calibration period. The SCCF will provide the external boundary conditions for streamflow, water temperature and water quality loading of TSS, CBOD, algae, DO, and nutrients (N & P) to the estuary model. Time series boundary condition data sets needed for input to the estuary model include: freshwater inflows; outflows and withdrawals from the estuary; estuary surface processes (wind shear; aeration; surface heat exchange; atmospheric deposition of nutrients); bottom processes (wind induced bed stress; sediment deposition, resuspension and erosion; bottom heat exchange). Finally, external time series data sets will be assigned to describe atmospheric forcing (dry and wet bulb temperature; relative humidity, barometric pressure, cloud cover and incident solar radiation), and wind forcing (speed and direction). The SCCF RECON data will significantly improve the model performance.
To efficiently calibrate the estuary model, we will use the following sequence of steps to better represent environmental conditions important for cyanobacteria development and possible control through changing those conditions: a) adjust computational grid to represent the spatial domain of the estuary; b) test hydrodynamic model water balance to calibrate estuary volume and stage height; c) add heat, salt loading and density effects (i.e. temperature and conductivity) to test ability of the hydrodynamic model to represent reasonable current velocities, saltwater intrusions and estuary stratification; d) add sediment loading and in-estuary sediment transport with cohesive parameters for critical shear stress, deposition velocity and resuspension rate; e) add nutrient loading and water quality. The accuracy of external flows, loadings and forcing functions in relation to the preliminary estuary model results will be tested.
 CyanoHAB will be simulated in the water quality model. The parameters for the existing model will be improved based on RECON data. The data collection in this proposed project and existing available datasets are intended to be used by and "feed" the modified model in order to simulate different outcomes in terms of cyanoHAB distribution (invasion/aggregation, dissipation, die-out, or wash out; and possibly grazing) in response to any plausible combinations of releases (or withholding) at S-79 (with different P:N ratios causing starvation or over-feeding) timed with tidal intrusions (salinity stress), wind patterns (additional stirring), other water quality conditions (DO, turbidity, but mainly salinity, stratification-mixing), and rain. This model has been calibrated and verified in simulation of the dynamics of nutrients (N & P) and phytoplankton. Based on the available and this funding supported data, a new model will extend to Gulf of Mexico and above the S-79 to accurately simulate cyanobacteria. We will also integrate and adapt models produced in other research projects to obtain proposed objectives. The modified model will be based on multiple limiting factors and processes including: 1) water temperature and salinity through density stratification and vertical mixing (Head et al. 1999); 2) nutrient concentration ratios (N/ P); 3) light intensity at the surface and extinction coefficient for depth; and 4) water column stability through freshwater inflows and atmospheric forcing. 
This project will sufficiently develop the strategies, so that they will be widely available to water managers through specifically formulated and charted decision tree protocols and sets of rules prescribing specific actions in specific situations with specific expected results. The strategies will use approaches developed for HABs (Modeling 2001, Millie et al. 2006, GEOHAB 2011) and also for other applications, such as prescribed fire (Byun & Ching 1999) or market modeling (Srinivasan et al. 2000). The prescribed inflow recommendations will adjust to a format already familiar to water managers through the SFWMD Lake Okeechobee Regulation Schedule (LORS 2008) and new Adaptive Protocols for Lake Okeechobee Operations.
A full decision matrix will be aggregated into combined and simplified categories. The reduction will also occur for unacceptable for the environment or humans situations. The previous conditions would be easy to estimate for any period or place, because all RECON sensors can be easily plotted on-line in real time. This capability is already implemented (see http://recon.sccf.org/loboviz/index.shtml). The cyano-sensor readings will be translated to the levels of cells and toxins for estimating the current situation Z.
 
 
	SubmitButton1: 
	Estimated Project Costs Describe the estimated costs of the project including any assumptions for contingency and: Personnel: The SCCF is requesting salary support for Research Scientist/Planner, and support for a Research Assistant .  Salary for a TBD post-doc in physical/chemical oceanography at the SCCF Marine Laboratory is also requested for Years 2&3.  Salaries include a 4% increase for Years 2 and 3.
Fringe Benefits: The fringe rate is calculated at 32% for SCCF personnel.
Boat use and mileage: SCCF charges $200/day for the use of a 23 ft. Carolina Skiff which includes fuel costs and wear and tear.  In Year 1,  boat days are requested for fieldwork and sensor maintenance.  In Years 2&3,  boat days/yr are requested to calibrate the hydrodynamic model and for sensor maintenance.  Mileage ($0.50/mi.) is requested to travel from the marine lab to a variety of boating and sampling access points in and around Fort Myers. 
Travel: Funds for a meeting for the scientific team will be held on Sanibel at the beginning of Year 2 to discuss lessons learned and to provide necessary mid-course corrective actions, as needed ($3K).  In Year 3, $2K is requested to present the findings at a management/scientific conference and to cover publication costs in a peer-reviewed journal.  
Supplies:  The following supplies are requested to complete the work at SCCF.  An Abraxis Microcystin ADDA ELISA Kit, Microtiter Plate - Kits for cyanobacterial toxins (3 * $440 kits=$1,320 = 120 samples/yr); plus shipping - $50 in Yrs. 1-3.  A new set of pipettors (Transfer Pipette [20-200 uL] - $350; &  Multichannel pipette, 8 channels  - $499) purchased in Yr1.  WetLabs mounting brackets (2x$500 for PO4 & 2x400 for Triplets), junction boxes (2x$1,200), and cables for StorX dataloggers (3x$350), and for Triplet (2x$350) purchased in Yr1.  Included in the matching/leveraging costs is a WetLabs discount for brackets and cables (15%).  Unanticipated supplies ($800 in Yr1) are requested; with 5%/yr growth in Yrs. 2-3.  A 100W Solar Panel at Fort Myers RECON station will be purchased ($500 in Yr1).  A solar panel and battery at the S79A RECON station ($1,134 in Yr1) is also requested.
Equipment (>$1,500):  The RECON observing system is well established with 7 operating nodes.   Funding for additional sensors, modems, and dataloggers are requested to enhance existing nodes and add a new node.  We seek funds in Year 1 to add one node with a Satlantic LOBO sensor ($82,800) which would easily integrate with the other 7 sensors we are currently operating since 2007. In Year 1, we request funds for three WETLabs triplet sensors equipped with excitation and emission filter sets for cyanobacteria and blue scattering (2*$13K).  In addition, three WETLabs phosphate CYCLE sensors are requested (3*$19.5K).  Additional Satlantic Stor-X loggers are requested to run the additional sensors (3*$6.6K).  Funds for two weather stations are requested ($12,590/station).  Costs for two laboratory-related items are also requested, a -80C freezer and an Abraxis microplate reader ($4.6K).
Subcontracting Expense:  Hydrologic modeling will be subcontracted to FGCU (Dr. Felix Jose) or UMES (Dr. Xia) for $55,000 in Yr1 with 5%/yr growth in Yr2&3. We are requesting funds for the integration and support of the sensors and adding a node to the RECON observing system to Satlantic ($10,800 for Yrs. 1-3).  A subcontract to Courtney Burdge ($5K) for website improvements and tool development is needed.  A subcontract to install a piling for the new sensor ($6K) to SteMic construction is needed.  FWC/FWRI has agreed to analyze water samples collected for this research at the following rates: cyano/phytoplankton counts 150*$100, total dissolved nitrogen 75*$15, and total dissolved phosphorus 75*$22. 
Indirect Costs: An indirect rate (F&A) of 31% is charged on all modified total direct costs (MTDC; OMB Circular, CFR Ch.2 Part 230), which excludes subcontract costs over $25,000, equipment over $1,500. Approval of the rate is contingient on the grant award and submission of an indirect cost proposal.
 
	Other Funding Indicate if the project is submitted for any potential funding or if it may be used to leverage additional: SCCF through private donations supplied the initial $750K funding for infrastructure and maintenance for RECON from 2007-2013. The infrastructure has been supplemented by a $79K grant from the West Coast Inland Navigation District to build weather stations. Funding to implement data sharing programming and maintenance of RECON has been provided by IOOS/GCOOS $216K (2011-2016). In total, the infrastructure investment to complete this project is over $1 million.
	Technical Feasibility Describe the technologies involved and any relevant past experience or proven success with similar: The Foundation's Marine Lab (ML) has an active research and training program with expertise in nutrient cycling; water quality modeling; habitat restoration; seagrass, shellfish and mangrove ecology. The Lab has an excellent coastal observing system and research-grade equipment. Foundation's current research efforts with regard to water management and natural resource protection in the Caloosahatchee watershed and associated estuaries were a major reason for its coastal observing system. The ML is now poised to expand its ongoing multidisciplinary research program to elucidate how coastal ecosystems respond to environmental changes occurring at multiple spatial and temporal scales. The RECON system can be useful for a variety of scientific research projects and management decision processes such as determining freshwater releases, HABs or nutrient loading standards (TMDLs). For example, the SCCF ML was studying the changes in hydrodynamics, water quality and biological diversity around a recently dredged tidal pass (Milbrandt et al., 2012). Blind Pass was closed for over ten years and was recently reopened to the Gulf of Mexico. A mobile RECON unit was deployed nearshore at multiple locations to link the collected data to the stationary RECON units. These data were synergistically supplemented with another grant-supported project to determine the status and trends in bacterial indicators and nutrient pollution. By establishing this association between the stationary RECONs and our nearshore sampling efforts, we are better able to assess the regional component of any water quality degradation compared to more local inputs. 
 
SCCF has an established, robust coastal observing system (RECON; www.recon.sccf.org), adequate resources and experienced personnel to conduct the necessary field work (http://sccf.org/ content/91/Facilities-andamp;-Resources.aspx) and to lead other institutions towards successful completion of the project (http://sccf.org/content/72/Marine-Laboratory.aspx). SCCF has 21-24' research vessels and an experienced field crew. For the modeling, SCCF has had extensive initial discussions with Drs. Xia and Jose who have developed similar modeling applications for the study area and for other bays and estuaries. 
	Environmental Benefits Describe the nature magnitude and timing of any environmental benefits attributable to the: The Caloosahatchee River and Estuary has one of the highest nutrient loadings of any estuary in the Gulf of Mexico. The estuary has had major Lyngbya majuscula outbreaks, historically, and large red drift algal strandings (Lapointe and Bedford 2007), and the most severe and persistent red tide blooms in the Gulf of Mexico (Brand et al. 2007). The need to understand human impacts on biological functions has never been greater with the planned `replumbing' of the Everglades, the world's largest restoration effort. The Comprehensive Everglades Restoration Plan (CERP) will greatly affect the delivery of surface waters throughout the southern portion of the State and is expected to result in complex biological responses. Restoration of the Caloosahatchee is largely ignored in CERP and given the long timelines for implementation of water storage projects (e.g. C43) for the West Coast, immediate solutions and tools to decrease cyanoHAB and increase oligotrophic habitats by manipulating water flows and water quality are needed. Indicator species monitoring (Vallisneria americana) indicate declines of oligotropic habitats and frequent CyanoHABs indicate that the timing and water quality could be better managed to restore the Caloosahatchee.
Freshwater inflows can initiate, accelerate, and postpone or terminate harmful algal blooms (HABs) by shifting nutrient availability, altering hydrology, altering disturbance regimes, and altering the food web links in estuaries (Brand 2011, Pierce 2011). The magnitude and timing of freshwater inflows influence the physicochemical environment and cause variations in salinity, temperature, light and oxygen availability, nutrient loading, stratification, and hydraulic flushing. These drivers affect cyanobacteria growth and allelopathy as well as plankton community composition and productivity, transfer of energy to higher trophic levels, cause hypoxic conditions and produce other far reaching outcomes for the entire ecosystem, and can harm humans (Turner & Rabalais 1994, Moisander et al. 2002, Dortch et al. 2008, Brand 2011). Moreover, freshwater inflows interact with other physical forcings, such as tidal saltwater intrusions, meteorological patterns, human and climatic perturbations (Paerl et al. 2002). Often, when these multi-temporal and multi-spatial cycles and processes are interrupted by altered inflows to bays and estuaries, highly flexible and persistent cyanobacterial communities (Apte 2001) are able to quickly adapt to take advantage of human created conditions, overcome their competitors, suppress their grazers (Litaker et al. 2002), and thus, can be compared to cockroaches in urban areas (Paerl et al. 2003).
 
	Economic and Social Benefits Describe the economic and social benefits including those related to the projects improved: A recent study of Sanibel and Captiva Islands indicate that seagrasses are valued at $93K per acre when adjusted for inflation. There were historically over 100 acres of tapegrass that have been lost because of human activity. This project would increase the current levels (less than 1 acre) toward a trajectory towards historical levels. Seagrasses are nursery areas for juvenile fish and invertebrates, many of these species are targeted by fishermen. In Lee County, 1 in 5 jobs are related to tourism which depend on healthy ecosystems. A recent study estimated that the total economic value of Sanibel and Captiva was $7 billion. While directly, the project will create 4 jobs, the indirect benefit of restoring the Caloosahatchee will trickle down to tourism and environmental jobs. 
	Community Resilience Describe if the project assists Floridas ability to anticipate withstand or recover from hazards or: This project is inland, however, recent tropical storm surge has affected the S79 lock structure and limited water conveyance at times. This project would restore water flows to the Caloosahatchee that would not be damaging to the estuary. Cumulatively, the management of the water level versus tide, rainfall and water quality would improve community resiliency. 
	Conflicts or Complements to Existing Efforts Describe any ongoing activities in the project implementation area if the: No known conflicts
	Complies with Federal State Local and Tribal LawsRegulations Describe any concerns or potential conflicts: No known concerns permitting or otherwise.
	Readiness for Implementation Describe if the project has had any design or permitting work started or completed: In this project, the restoration of the Caloosahatchee starts with FW inflows and negotiations with the USACOE (federal partner) and SFWMD (state partner). Larger storage reservoirs and other tools for improving water storage are not included in this proposal. Restoration efforts are already underway through weekly consultations with USACOE and SFWMD, this project could be underway with no delay. 
	Public Acceptance Describe any known or potential public approval or opposition to the project: Project will benefit the public by providing improved ecosystem function and services. There are no known opposition to restoring the Caloosahatchee.
	Additional Information you wish to provide Please include any maps designs drawings photos or background: Attached maps
	Contracts: Contracts
	Contracts$: 425000
	Feasibility: Feasibility 
	Feasibility$: 
	Engineering, Design, Land Rights & Bid Prep: Engineering, Design, Land Rights, & Bid Prep 
	Engineering$: 175000
	Restoration Plan: Restoration Plan 
	Restoration Plan$: 220000
	Site Visits & Cost of Site Selection: Site Visits & Cost of Site Selection 
	Site Visits$: 75000
	Administration, Overhead, and Indirect: Administration, Overhead, and Indirect 
	Administration$: 320000
	Other1: Other 
	Other1$: 
	Planning Subtotal: 1215000
	Contracts1: Contracts 
	Contracts1$: 
	Administration & Mobilization/Demobilization: Administration & Mobilization/Demobilization 
	Administration & Mobilization/Demobilization$: 
	Other2: Other 
	Other2$: 75000
	Construction Subtotal: 75000
	Contracts2: Contracts 
	Contracts2$: 
	Data Collection: Data Collection 
	Data Collection$: 200000
	Monitoring Administration: Monitoring Administration 
	Monitoring Administration$: 60000
	Other3: Other 
	Supervision_1: Supervision
	Contingency_1: Contingency
	Other3$: 25000
	Monitoring Subtotal: 285000
	Supervision: 45000
	Subtotal: 1575000
	Contingency: 
	TOTAL: 1620000
	Year 1: 250000
	Year 2: 500000
	Year 3: 500000
	Year 4: 370000
	Year 5: 
	Year 6: 


