FLORIDA GULF OF MEXICO RESTORATION
PROJECT SUBMITTAL FORM

Form Purpose and Instructions:

e 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.

e 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.

e If you have multiple projects — please submit one Form for each project.

e When you have completed the form hit the submit button in the upper right hand corner. Once
your Form is successfully submitted, you will receive a confirmation email from the Florida
Department of Environmental Protection.

e Submit all back-up maps, information, etc. to Restoration.Projects@dep.state.fl.us

e To submit updated information, please fill out this form and update fields as needed

e *|ndicates required fields

New Project D Update to Previous Submittal Project #

*Project Name

Florida Big Bend Coastal Ecosystems

Contact Information

* Full Name Felicia Coleman Phone Number (850) 697-4111

* Email Organization Name

fcolemn@fsu.edu Florida State Universit

Additional name(s), phone number(s), email address(s), and organization name(s) and/or project
partners

Dr. Sandra Brooke, 850.697.4093 sbrooke@fsu.edu Florida State University Coastal and
Marine Laboratory

Dr. Scott Burgess, (850) 645-9563 sburgess@fsu.edu Department of Biological Science,
Florida State University

Dr. Steve Morey, (850) 644-0345 smorey@fsu.edu Center for Ocean-Atmospheric Prediction
Studies, Florida State University

Dr. Mike Stukel (850) 645-0960, mstukel@fsu.edu Dept. of Earth, Ocean, and Atmospheric



mailto:Restoration.Projects@dep.state.fl.us

*Project Location

Include a map, if possible, and the city, county, longitude/latitude decimal degrees if known,
and parcel # if applicable.

Includes coastal areas of Franklin County, Wakulla County, Taylor County, including watersheds
Apalachicola-Chipola, Ochlockonee - St. Marks, and part of the Suwanee through the Steinhatchee River. Map
submitted to Restore Act. The study areaa falls within the Gulf of Mexico Large Marine Ecosystem covering the
coastal waters and habitats bounded on the west by the southern tip of Cape San Blas and on the east by
Steinhatchee, encompassing approximately 230 km of coastline (Figure 1). This region is of particular interest
because the relative absence of coastal development means that the domain differs fundamentally in overall
habitat quality from areas further west along the Florida Panhandle and further south along the Florida Peninsula.
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*Watershed(s)

Select all that apply. A map of corresponding Florida watersheds is provided to assist in
accurate placement of the project. If the project pertains to off shore or open ocean efforts,
select Open Ocean. Florida Watersheds Map

All FL Coastal Watersheds Lake Worth Lagoon-Palm []| Suwannee
Beach Coast
All FL Gulf Coast Watersheds Tampa Bay
Lower St. Johns . .
All FL Watersheds Tampa Bay Tributaries
Middle St. Johns
[]| Apalachicola-Chipola Upper East Coast
Nassau-St. Marys
Caloosahatchee Upper St. Johns
[]| Ochlockonee-St. Marks '
Charlotte Harbor Withlacoochee
Ocklawaha
Choctawhatchee-St. Andrew
Open Ocean
Everglades
Pensacola
Everglades West Coast )
Perdido

Fisheating Creek

Sarasota Bay-Peace-Myakka

Florida Keys
y Southeast Coast-Biscayne Bay

Indian River Lagoon Springs Coast

Kissimmee River St. Lucie-Loxahatchee

Lake Okeechobee

*Project Description
Describe all aspects of the project.

The proposed interdisciplinary Florida Big Bend Coastal Ecosystems program will quantify linkages between
nutrient input and productivity in pelagic and benthic environments, productivity in pelagic and benthic
environments, circulation patterns mediating exchange between habitats, and population dynamics in the Florida
Big Bend (FBB) region of the northeastern Gulf of Mexico. This is a relatively pristine understudied region with
uneven historical data across the domain. Investigators will address the changes in habitat availability
engendered by short term natural and anthropogenic variability (Bricker et al. 2007), climate change in the long
term (IPCC 2014), and the interaction of the two. This region contains some of the more productive and diverse
coastal habitats in the nation, making it a prime candidate for conducting long term marine ecological research



http://www.dep.state.fl.us/deepwaterhorizon/files2/projects/Florida_watersheds.pdf

*Project Category
Although projects may identify under multiple categories, please place your project in the best fit
category. A document of category definitions and examples is provided. Category Definitions

Land Acquisition

Water Quality or Quantity
Habitat Restoration
Living Resources
Recreation/Public Access
Community Resilience

*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.

We estimated the costs at about $500,000 DIRECT COSTS per year for three years. Including indirect costs at 53%
and contingency costs at 10% brings the total to ). The idea here is to set up a program that will establish a
baseline for scientists with interests in this area to use in more targeted studies, including studies of interest to
the Pls of this project. This would be the primary source of funding for this project.

*Total Estimated Project Cost $12,524,500.00

*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]. Put NA if not applicable.

This project would clearly be used to leverage additional funding for more targeted studies. Targeted sources
would include NSF, NOAA, EPA, and NFWF.

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

The Pls have expertise and proven success in the following areas (all relevant technologies for the proposed
work). For Physical environments - Key components include: (1) Seasonal cruises (vessels owned and operated by
FSUCML) to measure dissolved nutrients, dissolved inorganic carbon (DIC), planktonic standing stocks, juvenile
fish abundance, 14C primary productivity, net community production (02:Ar), zooplankton grazing, and OM
export to the benthos (238U:234Th disequilibrium). (2) Deployment of multiple in situ instrumentation arrays
across the continuum from the nearshore to shelf edge, that will measure standard oceanographic (salinity,
temperature, nutrients, light, turbidity, pH, oxygen, Chl a, current flow profiles) and atmospheric parameters
(winds, temperature, humidity, radiation, precipitation), complemented by and integrated with the enduring



http://www.dep.state.fl.us/deepwaterhorizon/files2/projects/Category_definitions.pdf

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.

We are unaware of any similar projects in the area.

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

No potential conflicts or concerns. Work in these areas has been conducted by a number of the Pls for many
years, without conflict.

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.

There are no issues that would delay implementation of the project. Most of the instrumentation is in place.
While there are no specific permits in place for the entire area, we have never had problems securing permits for
any of the work leading up to the development of this proposal.

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].

With three years of data collected as described above, we can anticipate in the third year full development of
predictive models that will significantly increase our understanding where, when, and with what magnitude the
GoM Large Marine Ecosystem is likely to be affected by increased nutrient loads, reduced freshwater input, and
climate change, all of which affect local fisheries and aquaculture. In addition to providing baseline ecological
data in a relatively pristine region of the GoM, this project will increase understanding of larval recruitment from
an empirical and theoretical ecological perspective that integrates physical oceanographic parameters.
Simultaneous high-resolution monitoring of the abiotic environment with ecologically important foundation
shecies will nrovide insights to the strensth and variabilitv of bottom-ub or ton-down forcing in this svstem




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.

Scientists will engage regularly with key state (e.g., the Florida Fish and Wildlife Conservation Commission, the
Florida Department of Environmental Protection, The Northwest Florida Water Management District) and
federal (e.g., the Gulf of Mexico Fishery Management Council, the US Army Corps of Engineers) agencies, local
fishers in the shellfish and reef fish industry, and NGOs (e.g., the Apalachicola Riverkeepers, the Nature
Conservancy) to ensure reciprocal communication. The project provides significant opportunities for
undergraduate, graduate, and citizen science research. The investigators on this project have a history of this
type of engagement and are committed to extending their reach to include K-12 students, teachers, and the
onublic to ensure that thev understand aoboreciate _and sunnaort these scientific endeavors

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

the project will increase our knowledge of the consequences of changes in natural systems in the region.

Public Acceptance
Describe any known or potential public approval or opposition to the project.

Not known.

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. If these are too large to
attach here, please email them to Restoration.Projects@dep.state.fl.us.
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Planning

COST APPENDIX SHEET

Cost Item Cost Estimate

Contracts

Feasibility

Engineering, Design, Land Rights & Bid Prep

Restoration Plan

Site Visits & Cost of Site Selection

Administration, Overhead and Indirect $ 795,000.00

Other

Construction

Planning Subtotal: ‘$ 795,000.00

Contracts

Administration & Mobilization/Demobilization

Other

Construction Subtotal: ‘$ 0.00

Monitoring

Contracts $ 550,000.00

Data Collection $ 850,000.00

Monitoring Administration $ 100,000.00

Other

Project Cost

Monitoring Subtotal: ‘$ 1,500,000.00

Contracts

$ 2,295,000.00

Subtotal:

Contingency (traditionally calculated at 10% of the subtotal) $ 229,500.00

Estimated Costs by Year

TOTAL: | 2,524,500.00

Year 1 $ 841,500.00
Year 2 $ 841,500.00
Year 3 $ 841,500.00
Year 4
Year 5
Year 6
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	Location: Includes coastal areas of Franklin County, Wakulla County, Taylor County, including watersheds Apalachicola-Chipola, Ochlockonee - St. Marks, and part of the Suwanee through the Steinhatchee River. Map submitted to Restore Act.  The study areaa falls within the Gulf of Mexico Large Marine Ecosystem covering the coastal waters and habitats bounded on the west by the southern tip of Cape San Blas and on the east by Steinhatchee, encompassing approximately 230 km of coastline (Figure 1). This region is of particular interest because the relative absence of coastal development means that the domain differs fundamentally in overall habitat quality from areas further west along the Florida Panhandle and further south along the Florida Peninsula. It contains a range of relatively undisturbed habitats that are among the most biologically diverse in all of North America, supporting highly productive spawning, nursery, and feeding grounds for ecologically and economically important species.
	Description: The proposed interdisciplinary Florida Big Bend Coastal Ecosystems program will quantify linkages between nutrient input and productivity in pelagic and benthic environments, productivity in pelagic and benthic environments, circulation patterns mediating exchange between habitats, and population dynamics in the Florida Big Bend (FBB) region of the northeastern Gulf of Mexico. This is a relatively pristine understudied region with uneven historical data across the domain. Investigators will address the changes in habitat availability engendered by short term natural and anthropogenic variability (Bricker et al. 2007), climate change in the long term (IPCC 2014), and the interaction of the two. This region contains some of the more productive and diverse coastal habitats in the nation, making it a prime candidate for conducting long term marine ecological research
The primary objectives of this study are:
• To determine how changes in the nutrient dynamics and water properties along the coast and in estuaries affect the size, location, and structural integrity of  both physical and biogenic habitat;
• To characterize how these properties drive transient and persistent changes in ecological  productivity; 
• To determine the importance of habitat connectivity (including exchanges of nutrients, organic matter, planktonic prey, and larvae) in coastal population dynamics; 
• To develop predictive models of population connectivity, larval recruitment, and ecosystem shifts in response to land-use alteration and climate change (natural and anthropogenic).

The key questions are:
(1) What are the temporal and spatial dynamics of nutrient (organic and inorganic) input to the coastal environment from different sources (rivers, ground water discharge, and upwelling) and how do they transfer between habitats within the area?
(2) How do spatial and temporal changes in abiotic factors (physical forcing, and hydrodynamics of current structure, nutrient delivery, water quality, carbonate chemistry) influence biotic factors such as primary productivity, benthic biomass, larval delivery or retention, and population dynamics within and among different coastal habitats?
(3) What are the natural seasonal variations in organic material cycling in the nearshore habitats, and how do they change with short-term disturbance events (storms, droughts, floods, extreme temperatures) and over the long term with anthropogenic and climatic changes?
(4) What are the relative short and long-term consequences to estuarine, nearshore, and offshore system productivity of changes in land-use (e.g., residential or industrial development, agriculture, water use) and current and future climatic perturbations (e.g., rainfall patterns, storm and hurricane patterns, upwelling and Loop Current structure, ocean acidification, increased temperature, sea level rise)?
 
Intellectual merits: This project establishes a monitoring program in a relatively pristine area to enable mechanistic research and model development necessary for prediction and verification of ecological responses to anthropogenic influences. This approach is transformative because it links physical and ecological mechanisms at multiple spatial and temporal scales and over different habitat types. This project seeks to understand the reciprocal and interacting influences of riverine-derived nutrients on offshore productivity, offshore-derived nutrients on the study domain, and changes in current structure on intra-regional connectivity. Understanding these processes is crucial for addressing the ecological questions posed here and understanding how ecosystems of the FBB respond to changes in climate and human activity. Model species with different life history strategies will be used to determine how biotic (productivity) and abiotic (oceanographic and environmental) factors affect larval dispersal, recruitment and population dynamics. Study species -- including Gag Grouper, bay scallops, blue crabs, Ivory tree coral, and Oysters --  are all ecologically and/or economically important and all have life stages that occupy multiple habitats across seasons within the study region.

Broader Impacts: An important outcome from this project will be enhanced understanding of the minimum requirements needed to support the ecosystem and the tipping points that precipitate both over-enrichment and nutrient depletion. Understanding the effects of natural variability and accurately interpreting of anthropogenic impacts to ecosystems is a national priority. This proposal provides the foundation for understanding these issues in the FBB, a region largely unimpacted by the problems that plague most coastal areas in the United States, despite its high socioeconomic dependence on local living marine resources. Scientists will engage regularly with key state and federal agencies, local fishers in the shellfish and reef fish industry, and NGOs to ensure reciprocal communication, and to provide the best possible information to inform public policy decisions.. The project also provides significant opportunities for undergraduate, graduate, and citizen science research. The investigators on this project have a history of this type of engagement and are committed to extending their reach to include K-12 students, teachers, and the public to ensure that they understand, appreciate, and support these scientific endeavors. 


	Cost: We estimated the costs at about $500,000 DIRECT COSTS per year for three years.  Including indirect costs at 53% and contingency costs at 10% brings the total to ).  The idea here is to set up a program that will establish a baseline for scientists with interests in this area to use in more targeted studies, including studies of interest to the PIs of this project.   This would be the primary source of funding for this project.  
	Conflicts or Complements: We are unaware of any similar projects in the area. 
	Laws/Regulations: No potential conflicts or concerns.  Work in these areas has been conducted by a number of the PIs for many years, without conflict. 
	Implementation: There are no issues that would delay implementation of the project.  Most of the instrumentation is in place. While there are no specific permits in place for the entire area, we have never had problems securing permits for any of the work leading up to the development of this proposal. 
	Environmental Benefits: With three years of data collected as described above, we can anticipate in the third year full development of predictive models that will significantly increase our understanding where, when, and with what magnitude the GoM Large Marine Ecosystem is likely to be affected by increased nutrient loads, reduced freshwater input, and climate change, all of which affect local fisheries and aquaculture.  In addition to providing baseline ecological data in a relatively pristine region of the GoM, this project will increase understanding of larval recruitment from an empirical and theoretical ecological perspective that integrates physical oceanographic parameters. Simultaneous high-resolution monitoring of the abiotic environment with ecologically important foundation species will provide insights to the strength and variability of bottom-up or top-down forcing in this system. 

Understanding and quantifying effects of predicted changes to the GoM abiotic environment over time is extremely important in the northeastern GoM due to effects on living marine resource productivity, one of many critical ecosystem services provided that sustain local economies over a much broader geographic scale than that of the study domain. This proposal’s detailed focus on larval recruitment and demographics of important species, including oysters, bay scallops, Gag, and blue crab, and strong links with local and regional management agencies will directly influence small coastal communities that depend socio-economically on local living marine resources. 
	Economic/Social: Scientists will engage regularly with key state (e.g., the Florida Fish and Wildlife Conservation Commission, the Florida Department of Environmental Protection, The Northwest Florida Water Management District) and federal (e.g., the Gulf of Mexico Fishery Management Council, the US Army Corps of Engineers) agencies, local fishers in the shellfish and reef fish industry, and NGOs (e.g., the Apalachicola Riverkeepers, the Nature Conservancy) to ensure reciprocal communication. The project provides significant opportunities for undergraduate, graduate, and citizen science research. The investigators on this project have a history of this type of engagement and are committed to extending their reach to include K-12 students, teachers, and the public to ensure that they understand, appreciate, and support these scientific endeavors.
	Community Resilience: the project will increase our knowledge of the consequences of changes in natural systems in the region.
	Public Acceptance: Not known. 
	Additional: 
	Partners: Dr. Sandra Brooke, 850.697.4093 sbrooke@fsu.edu Florida State University Coastal and Marine Laboratory
Dr. Scott Burgess, (850) 645-9563 sburgess@fsu.edu Department of  Biological Science, Florida State University 
Dr. Steve Morey, (850) 644-0345 smorey@fsu.edu Center for Ocean-Atmospheric Prediction Studies, Florida State University 
Dr. Mike Stukel (850) 645-0960, mstukel@fsu.edu Dept. of Earth, Ocean, and Atmospheric Sciences, Florida State University 
Dr. Sophie McCoy, (850) 644-1549 mccoy@bio.fsu.edu Dept. Biological Science, Florida State Univesity


	Funding: This project would clearly be used to leverage additional funding for more targeted studies.  Targeted sources would include NSF, NOAA, EPA, and NFWF.
	Feasibility: 

	SUBMIT: 
	Feasibility2: The PIs have expertise and proven success in the following areas (all relevant technologies for the proposed work). For Physical environments  - Key components include: (1) Seasonal cruises (vessels owned and operated by FSUCML) to measure dissolved nutrients, dissolved inorganic carbon (DIC), planktonic standing stocks, juvenile fish abundance, 14C primary productivity, net community production (O2:Ar), zooplankton grazing, and OM export to the benthos (238U:234Th disequilibrium). (2) Deployment of multiple in situ instrumentation arrays across the continuum from the nearshore to shelf edge, that will measure standard oceanographic (salinity, temperature, nutrients, light, turbidity, pH, oxygen, Chl a, current flow profiles) and atmospheric parameters (winds, temperature, humidity, radiation, precipitation), complemented by and integrated with the enduring (since 1992) ANERR array of estuarine observations. (3) Routine population monitoring at selected benthic sites nearshore (see below). (4) Monthly monitoring of nutrients and organic matter composition (TOC analyzer for bulk concentration, fluorescence, and absorbance spectroscopy for OM composition) at selected river mouths. (5) 222Rn measurements for groundwater discharge during contrasting wet and dry periods. (6) Satellite measurements of SST, SSChl, pelagic primary production, and landscape change (all ground-truthed with in situ data). (7) Natural tracer measurements (e.g. 13C, 15N, lipid composition) of key taxa at different life stages and seasons. (8) Short- and long-term manipulative experiments in selected benthic environments. (9) Seasonal measurements of net community metabolism at time-series study sites in each benthic habitat using the O2 eddy-covariance method. This will include examining POC/PN, 13C-POC, 15N-PN, and then DOC/TDN (to get at DON) along with fluorescence and absorbance spectroscopy on DOM samples to assess the different sources (river inputs, ground water input, upwelling). These measurements will provide a means of discriminating OM sources. In the biological component, the PIs, will measure water column primary productivity and trophic structure (grazing rates of protistan- and mesozooplankton, trophic level of zooplankton) and use these results to parameterize a plankton model that can be used to explain and predict distribution and quality of food for the planktonic larvae and filter-feeding adults. A detailed, data-assimilating circulation model of the greater Big Bend region will be nested within a larger-scale model of the GoM. By embedding a plankton functional groups model within the general model, predictions of pelagic primary production and prey availability for larvae and filter-feeding adults can be made. Taken together, the plankton model, circulation model, and the high frequency measurements of temperature, salinity, and light availability will allow determining for each successive larval cohort whether physiological stressors, prey availability, and delivery to preferred habitat are conducive or deleterious to recruitment. Combining these bottom-up mechanisms with inverse ecosystem models and life tables (both informed from natural tracer work and population monitoring) will allow determination of the relative importance of the bottom-up forcings and top-down density-dependent (e.g. predation) or density-independent (e.g. thermal stress) to larval recruitment and population dynamics. incorporated into coupled physical oceanographic and marine ecosystem models to determine how physical dynamics, patterns of primary productivity and environmental conditions influence population dynamics across multiple spatial and temporal scales. The models will be run for historic periods and in near-real-time to aid in interpretation and analysis of the observations, as well as to generate hypotheses to be tested with long-term experiments. In particular, model experiments will be forced with data from IPCC AR5 climate model runs to understand potential consequences of possible future climate scenarios for estuarine, nearshore, and offshore system productivity. This approach will identify short-term variability in ecosystem drivers (pulses) versus long-term changes from natural and anthropogenic causes (presses). The demographic data collected for each species will be used to parameterize age- and size-structured population models, as appropriate for each species. Recruitment in the model will be forced by the circulation and plankton model and calibrated with the field collected recruitment data. The key aspect of the models will be the incorporation of time varying, and density-dependent, demographic rates. The number of age and size classes will be appropriate to each species. Population dynamics will be simulated for a range of juvenile survival rates, spawning age/size distributions, and levels of environmental variability in survival and growth. The dynamical properties of the model will be analyzed numerically to characterize the sensitivity of the population to collapse based on estimates of lifetime egg production (LEP; the expected number of eggs produced by a single individual as the cumulative sum of survival to each age/size times the egg production at that age/size).




