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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.

• If you have multiple projects – please submit one Form for each project.
• 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.

• Submit all back-up maps, information, etc. to Restoration.Projects@dep.state.fl.us
• To submit updated information, please fill out this form and update fields as needed
• * Indicates required fields

New Project Update to Previous Submittal   Project # 

*Project Name

Contact Information 

* Full Name Phone Number 

* Email Organization Name 

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

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. 

*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

*Project Description
Describe all aspects of the project.

All FL Coastal Watersheds 

All FL Gulf Coast Watersheds 

All FL Watersheds 

Apalachicola-Chipola 

Caloosahatchee 

Charlotte Harbor 

Choctawhatchee-St. Andrew 

Everglades 

Everglades West Coast 

Fisheating Creek 

Florida Keys 

Indian River Lagoon 

Kissimmee River 

Lake Okeechobee 

Lake Worth Lagoon-Palm 
Beach Coast 

Lower St. Johns 

Middle St. Johns 

Nassau-St. Marys 

Ochlockonee-St. Marks 

Ocklawaha 

Open Ocean

Pensacola 

Perdido 

Sarasota Bay-Peace-Myakka 

Southeast Coast-Biscayne Bay 

Springs Coast 

St. Lucie-Loxahatchee 

Suwannee

Tampa Bay 

Tampa Bay Tributaries 

Upper East Coast 

Upper St. Johns 

Withlacoochee 

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

*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.

*Total Estimated Project Cost

*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.

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

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. 

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. 

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]. 

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

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


COST APPENDIX SHEET 
Cost Item Cost Estimate 

Planning 

Contracts 
Feasibility 
Engineering, Design, Land Rights & Bid Prep 
Restoration Plan 
Site Visits & Cost of Site Selection 
Administration, Overhead and Indirect 
Other 

Planning Subtotal: 

Construction 

Contracts 
Administration & Mobilization/Demobilization 
Other 

Construction Subtotal: 

Monitoring 

Contracts 
Data Collection 
Monitoring Administration 
Other 

Monitoring Subtotal: 

Project Cost 

Contracts 
Subtotal: 

Contingency (traditionally calculated at 10% of the subtotal) 
 TOTAL: 

Estimated Costs by Year 

Year 1 
Year 2 
Year 3 
Year 4 
Year 5 
Year 6 


	Project: 
	Project Name: Adaptive management and decision support tools for oyster reefs and seagrass communities in the Gulf of Mexico
	Full Name: Julien Martin
	Phone Number: 240-354-2934
	Email: julienmartin@usgs.gov
	Organization Name: US Geological Survey
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	Description: Summary:
Coastal resource managers and decision-makers are often faced with difficult decisions about where and how to restore the ecosystem to best meet their goals, particularly when scientific data and tools are not available in a form that is helpful to meet their needs. Deciding where and to what extent ecosystems should be restored so that a high level of ecosystem services are provisioned and sustained into the future can be challenging, given the vast expanse of the coastal landscape, and multitude of options for restoration. Here we propose an approach, focusing on the coastal habitats of oyster reef and seagrass communities (termed generally submerged aquatic vegetation, SAV), for working with decision makers and relevant stakeholders, to understand and assist with decisions about where oyster and SAV restoration efforts might provide the most benefit to meet management goals. 

The primary goal of our project is to provide decision support to managers for coastal restoration projects, characterized by complex dynamics interacting among multiple system processes, and for which stakeholder values and benefits are not always explicitly identified. We will use two ongoing restoration projects in St. Andrew Bay and Lone Cabbage Reef (Florida) as comparative case studies, working with managers to carefully frame the decision context at each site, synthesizing information across projects, and developing analytic tools which can evaluate and recommend restoration activities to best achieve management objectives while recognizing risk and uncertainty. We will also design a monitoring program to improve our understanding of system dynamics by comparing predictions from both physical and ecological models with observed responses following restoration activities. Monitoring will thus directly benefit future restoration decisions by reducing key uncertainties and improving model predictions. Output from, and improvements to these models can be used to support planning efforts for areas not currently funded for restoration, but identified as target areas. The main products of this work will be:

• Integrated modeling of wave energy, freshwater flow, oyster and SAV population dynamics
• Formal analysis that predicts the expected value (in units of ecosystem services) of restoration investments, considering costs and risk, conditional on future uncertainty and budget constraints
• Interactive decision support tools developed in collaboration with managers which can be transferred and scaled for use in future projects


Background on Ecology of Oyster Reef and SAV:
Oyster reefs and SAV provide valuable ecosystem services for coastal communities, such as recreational and commercial harvest of oysters and scallops, refuge and forage areas for fish, birds, and invertebrates, and regulation of ecosystem function via attenuation of wave energy, sequestration of nutrient and sediment, and mediation of estuarine conditions. Both of these ecosystems are self-organizing, meaning that they create, modify, and maintain beneficial conditions. At the same time, because they are adjacent on the aquatic landscape, their physical and ecological processes often interact, and can be mutually beneficial. For example, regulation of water quality, which is provisioned by both systems, also benefits both systems. However, these two habitats tend to be studied, valuated, and managed independently. For that reason, it is important to gain understanding of the complexity of ecological interactions and provision of good and services that can occur, as well as the effects that management decisions have on these processes. In fact, a recent project in the Gulf of Mexico is considering such interactions (http://www.nfwf.org/gulf/Documents/fl-st-andrew-oyster-14.pdf).

One important component of our framework is a targeted monitoring program that provides information for learning about the ecological-management system, and our ability to predict outcomes of management actions. This includes monitoring information that is useful for updating model parameters and structure. We would use existing monitoring data from St Andrew Bay and Big Bend to parameterize these models. We would fine tune the monitoring program to specifically address the most critical knowledge gaps in order to improve management efficiency.

A key challenge for managers is deciding how to best manage a resource in the present, in the face of future change, which is unknown. Our models would also incorporate uncertainty about environmental changes (e.g., projected changes in sea level rise, and storms). We would then apply optimization methods to identify the optimal restoration actions in space and time for SAV and oyster reefs while considering key sources of uncertainty. These decisions would be optimal with respect to the management objectives and given the current state of knowledge (which would be formalized by the models). The identification of optimal locations (and type of management action) for restoration of oysters and SAV would be a primary output of the decision support tools. We note that the managers will play a key role in the specification of the objectives and in the prototyping of the decision support tools, this is very important given that they will be the primary end users. In fact, we intend to develop interactive easy-to-use interface so that managers can evaluate the performance of alternative management scenarios. Several managers would be directly involved in this project, and we would conduct several in person workshops to train participating managers in the use of these decision support tools. 

This project will integrate scientific disciplines of ecology, ecological modeling, hydrodynamic modeling, physical oceanography, coastal resilience, fisheries ecology, and project level and programmatic adaptive management. As such, we plan to partition the research into complementary and interacting modules. Teams will be assigned to work on each of these different components, with one team leading the development of a core overarching model and decision support tools. A management advisory team will also be assembled with representatives from natural resource agencies of the State of Florida, NFWF, RESTORE, NRDAR.



	Cost: Total estimated cost for four years (includes overhead, and assumes a 5% increase in cost per year): $3,155,000 . 
Cost for year 1: $732,000, year 2: $768,600, year 3: $807,000, year 4: $847,400.
This project would benefit from ongoing monitoring efforts at St Andrew Bay and at the Lone Cabbage Reef. This funding would include three graduate students research assistantships, staff salaries, travel funds, funding for workshops, data collection/analysis and supplies.
Some USGS staff would provide in kind contribution through staff time (the amount is to be determined).

	Conflicts or Complements: The adaptive management framework that we develop will contribute to a need identified in the Programmatic Damage Assessment and Restoration Plan (PDARP) for the Deepwater Horizon Oil, as well as objectives outlined in the Oyster Strategic Framework Spill of the National Resource Damage Assessment (NRDA), for predicting outcomes of restoration in terms of ecosystem services accrued and resilience potential of oyster reefs. One application will be to apply formal portfolio analysis, taken from classical economics theory, to predict the expected value of restoration investments under varying scenarios of spatial restoration planning, and uncertainty in climate, urbanization, and land use and change. The decision support tools developed in this project will help to address the recommended objectives by explicitly modeling restoration of oyster populations and oyster reef heights, which directly impact local hydrodynamics, wave energy, and salinity conditions, and secondarily, intertidal marshes and SAV. One critical addition of our framework will be synthesizing information across currently funded restorations (St. Andrew Bay and Lone Cabbage Reef), learning and updating the structural uncertainty of our models, and predicting outcomes of future restoration projects. In this way, we can scale from project level restoration planning, i.e., within the footprint of an embayment or estuary, to the programmatic level, potentially spanning across watersheds, and over multiple funding cycles.  Several techniques have been developed and are readily available for analyzing both spatial- and temporal-dependent decision strategies. 
	Laws/Regulations: There are no anticipated conflicts.
	Implementation: We will work under the permits obtained by the principal investigators for both St Andrew Bay and the Lone Cabbage Reef (Big Bend region). FWC is already monitoring water quality, seagrass transects, and reef areal dimensions using sonar in West Bay and they are willing to share these data for the purposes of this project. 
Note that FWC holds all permits and plans for the West Bay project. Monitoring of water quality, oysters and seagrass within the footprint of the existing project would not require additional permits as long as no material is removed. The University of Florida has either received permits or is in final permit planning for the Lone Cabbage Reef restoration with construction tentatively planned to begin in summer 2018.  No delays are anticipated at this time from a permitting perspective.

	Environmental Benefits: Oyster reef provides ecosystem services of water quality regulation via filtration of chlorophyll a, bacteria, and nutrients, sequestration of carbon, sediment, and other particulate matter, fish and invertebrate habitat, shoreline stabilization, wave energy attenuation, and erosion reduction for adjacent intertidal marshes.

SAV provides critical habitat and food sources to many species including bay scallops, gag grouper, Florida manatee, and pink shrimp, while mediating water quality (e.g., nutrients and turbidity).

	Economic/Social: Oyster reefs and SAV both provide commercial and recreational harvest opportunities of shellfish (oysters and bay scallops), as well as secondary benefits of supporting populations of  fish and invertebrates that are also harvested (e.g., grouper, snapper, baitfish, sharks, shrimp).  
Social benefits include supporting livelihood of artisanal fisheries for coastal human communities, stabilization and erosion prevention of shoreline properties, improved water quality for recreation (swimming, diving, kayaking), improved wildlife viewing opportunities and occurrence of encounters with rare and charismatic species, protection of historic and culturally important landmarks, preservation of community and heritage.

	Community Resilience: Prior studies have established the role oyster reefs in coastal resilience, either alone or in combination with marsh vegetation, by attenuating wave energy and reducing erosion of the sheltered shoreline; this effect is particularly important during high-energy events such as hurricanes (e.g., Gedan et al., 2011; La Peyre et al., 2014; Scyphers et al.). However, considerable uncertainty remains in how to quantify physical feedback within the system (Koch et al., 2009), the connection between physical processes and ecosystem services, and, ultimately, how to make robust decisions in restoration design to maximize the likelihood of achieving project objectives, including enhancing community resilience. This project will reduce that uncertainty by providing a robust and objective system for evaluating project benefits and tradeoffs, including the impacts of oyster reefs on waves and the sheltered shoreline. In doing so, the State of Florida will be better enabled to select coastal restoration projects with a high likelihood of achieving objectives and to evaluate if prior and ongoing projects are performing as expected.   
	Public Acceptance: This project is supported by managers and biologists from FWC. We are not aware of apportion to this project.
	Additional: We note that we are aware and supportive of other complementary projects, and we hope to coordinate with other teams.
1- Setting the Foundation and Restoring Oyster Habitat in Florida’s Panhandle (contact: Ann Birch, abirch@tnc.org, The Nature Conservancy).
2- Use of the Eastern oyster (Crassostrea virginica) as a biological surrogate for aquatic ecological health of coastal areas along the Florida Panhandle (including the Big Bend area) (contact: Billy Justus, bjustus@usgs.gov, USGS)


	Partners: Simeon Yurek, phone: 443-630-1829, syurek@usgs.gov, US Geological Survey (USGS), Wetland and Aquatic Research Center.
Katie Konchar, phone: 850-879-7520, Katie.Konchar@MyFWC.com, Florida Fish and Wildlife Conservation Commission (FWC).
Jacob Berninger, phone: 850-510-9036, Jacob.Berninger@myfwc.com, FWC.
Kent Smith, phone: 850-566-9059, kent.smith@myfwc.com, FWC.
Edward Camp, phone: 401-862-7702, edvcamp@ufl.edu, University of Florida (UF).
Bill pine, phone: 352-273-3650, billpine@ufl.edu, UF.
Stephanie Romanach, phone: 954-377-5921, sromanach@usgs.gov, USGS, Wetland and Aquatic Research Center.
Patricia, Dalyander, phone: 727-502-8124, sdalyander@usgs.gov ,USGS, St Petersburg Coastal Marine Science Center.
Fred Johnson, phone: 352-264-3488, fjohnson@usgs.gov, US Geological Survey (USGS), Wetland and Aquatic Research Center.
Mitchell Eaton, phone: 919-515-8640, MEATON@usgs.gov, USGS, DOI Southeast Climate Science Center.
Ana Garcia, phone: 919-571-4058, agarcia@usgs.gov, USGS, South Atlantic Water Science Center.
Peter Frederick, phone: 904-846-0565, pfred@ufl.edu, UF.
Colin Shea, phone: 727-502-4969, colin.shea@myfwc.com, FWC.

	Funding: Our proposed study would leverage resources from two major case studies:
1-Oyster reef habitat restoration in St Andrew Bay (project cost $1,973,500 funded by NFWF). We would benefit from ongoing monitoring effort within the next four years.
2- The Lone Cabbage Reef Restoration Project in the Big Bend area: (approximately $7,500,000 funded by NFWF). We would benefit from monitoring effort at that site.

Some USGS staff would provide in kind contribution through staff time.

	Feasibility: 

	SUBMIT: 
	Feasibility2: Decision Support and Adaptive Resource Management:
The primary focus of our proposed study is to develop models and decision support tools to identify the optimal locations for restoration actions at our study sites and, importantly for future projects in the Gulf of Mexico. It will integrate information gained among these study areas (e.g., St Andrew and Big Bend) to provide a framework for other sites. Required technologies for Adaptive Resource Management include theoretical and mathematical expertise in the development of appropriate models of system dynamics and with the implementation of formal decision science methodologies for integrating restoration objectives, hypotheses of system behavior, monitoring and learning into a comprehensive and logical analytic framework. Research personnel included on this team possess extensive experience and background in applying the principles, theory and methods of systems modeling and adaptive management to real-life natural resource management problems, including threatened and endangered species management (Florida scrub-jays, golden eagles, migratory songbirds), national-level harvest regulatory issues (waterfowl), and habitat and coastal estuary restoration (Cape Cod), among others.

Several of our team members have experience with adaptive management and structured decision making: Fred Johnson (USGS), Julien Martin (USGS), Mitch Eaton (USGS), Stephanie Romanach (USGS), Simeon Yurek (USGS), and Colin Shea (FWC).

Statistical and mathematical modeling: Julien Martin (USGS), Simeon Yurek (USGS), Fred Johnson (USGS), Mitch Eaton (USGS), William Pine (UF), Ed Camp (UF), and Colin Shea (FWC)

Modern optimization methods: Fred Johnson (USGS), Simeon Yurek (USGS), Mitch Eaton (USGS), and Julien Martin (USGS).

Monitoring:
The proposed study would use monitoring information from ongoing studies (e.g., St Andrew Bay and Big Bend). Principal investigators and staff from these studies would be involved and contribute to the success of the proposed study. Some of our team members have experience with monitoring and restoration efforts related to both oysters and SAV. Team member with experience with this component: Jacob Beirninger (FWC), Katie Konchar (FWC), Kent Smith (FWC), William Pine (UF), and Ed Camp (UF)

Monitoring would be consistent with ongoing protocol following the guidelines outlined in the Oyster Habitat Restoration Monitoring and Assessment Handbook by (Baggett et al. 2014). In St Andrew Bay reef areal dimension and reef height would be monitored with side-scan sonar. We would also monitor a sample of marked oysters (using a combination of pit-tags and individual marks) to keep track of growth of individuals for parameterizing our population models. This is particularly important given the variation in growth rate among areas (growth rates can vary from months to years depending on environmental conditions). If our integrated statistical models can link environmental rates to growth rate we would then be able to develop site specific support tools that would consider variations in growth rates.

Water quality would be monitored with fixed water quality monitoring stations. Monitored variables would include water temperature, salinity, dissolved oxygen, monitor pH, turbidity, light penetration, nitrogen and phosphorus, as well as chlorophyll (as a proxy for primary production).

SAV will be monitored with transects. SAV monitoring will be conducted during the late summer. We also intend to conduct aerial surveys of seagrass (with Unmanned Aerial Systems, that would be operated by experienced Federal Contractors (Bradley Stith), if authorized). Although optional, this component would allow us to leverage multiple methods of sampling to increase monitoring efficiency at our study sites and elsewhere. Our statistical models (e.g., Hierarchical Random Fields, and occupancy modeling) would account for imperfect detection and misclassification errors. For example, we will develop a dual sampling approach that would use surveys with large coverage (e.g., aerial surveys) that are ground-truthed to correct for misclassification error.

Ecology of the Study Systems:
Models of population dynamics will be developed for the study systems. We intend to use integrated population models of oysters implemented with a Bayesian approach to implement these models. SAV communities will be modeled with a multistate modeling approach.
Spatial optimization methods will consider uncertainty in population dynamics and environmental changes associated with climate change. For instance we will consider the use of robust optimization methods to identify the optimal locations for restoration and the optimal portfolio of actions to consider to maximum management objectives (e.g., provide sustainable oyster and SAV, while considering cost constraints, reducing risk of erosion).

Oyster reefs: Kent Smith (FWC), Jacob Beirninger (FWC), Katie Konchar (FWC), William Pine (UF), Ed Camp (UF), Peter Frederick (UF).
SAV: Kent Smith (FWC), Jacob Beirninger (FWC), Katie Konchar (FWC), Ed Camp (UF).
 
Hydrodynamics, Water Flows, and Wave Attenuation:
Our models will incorporate information about wave energy, salinity and other key variables that can affect the structure and distribution of these systems. Our team will include coastal modelers. 
Ana Garcia (USGS) has been involved with readily available technology for modeling water quality in the study watersheds is the USGS SPARROW suite of surface water models. These were developed to predict sources of nutrient loads within the watershed, as well as transport processes that govern the delivery of nutrients over the landscape. Long term monitoring data were used to calibrate these models, including landscape variables such as urbanization. A regional model for the southeast Florida Gulf has been completed, and will be integrated into our ecological modeling of oyster and SAV population dynamics. SPARROW models have been successfully used to support policy and implementation of water quality restoration for Chesapeake Bay watersheds. A critical component of this success was active involvement of a science advisory committee that developed integrated predictive models, including SPARROW, to guide this massive restoration effort. 

Quantifying the influence of oyster reefs on wave attenuation and shoreline stabilization can be achieved through numerical wave modeling using a system such as Simulating Waves Nearshore (SWAN). SWAN is a well-established framework that has previously been used to quantify the impacts of reefs and other bottom structures on wave attenuation (e.g., Stone et al., 2005) of particular relevance to evaluating the influence of oyster reefs on regional hydrodynamics and vice versa; the same model framework (standalone or coupled within a hydrodynamic and wave model) has been used to estimate wave energy dissipation and storm response within the back barrier estuary (Beudin et al., 2017; Nowacki et a., 2017). Proposal PI Dalyander has extensive experience with the SWAN model framework across multiple prior efforts (e.g., Dalyander et al., 2015; Dalyander et al., 2013), which will enable successful application in this project to quantifying the impacts of oyster reefs on wave attenuation.





