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

Use of the Eastern oyster (Crassostrea virginica) as a sentinel species for aquatic ecological health o

Contact Information

* Full Name Barry Rosen Phone Number (407) 803-5508

Email brosen@usgs.gov Organization Name USGS Wetland and Aq

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

Collaborators on this proposal are scientists from the USGS Wetland and Aquatic Research
Center (Gainesville and Baton Rouge), University of Florida, USGS Lower Mississippi Water
Science Center, and the Louisiana State University:

Principle investigators (in no certain order) include:
Stephen Walsh, swalsh@usgs.gov, 352-264-3512;
Edward Phlips, phlips@ufl.edu, 352-273-3603;



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.

The 40 sites proposed for study would be roughly divided across four locations where Gulf Environmental
Benefits Fund (GEBF) has supported oyster habitat restoration—Apalachicola, St. Andrew, Pensacola East Bays,
and the Big Bend area.

Our map was emailed by coPI Rheannon Hart.

*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 goal of this project is to provide tools to monitor success of past and future eastern oyster (Crassostrea
virginica) restoration efforts, and to help identify areas most suitable for future restoration efforts. Oysters
inhabit coastal areas throughout the Gulf of Mexico (GOM), primarily in estuarine ecosystems. Over the last
century, the distribution of this keystone species has declined dramtically across its historical range, including
parts of the Florida Panhandle and Big Bend areas (Gulf States Marine Fisheries Commission, 2012).

This project will assess ecological conditions across an oyster density gradient (where oysters are marginally
successful and very successful) along the Florida Panhandle and Big Bend area, and use those findings to (1)



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.

Costs for the project are associated with salaries to plan, manage, collect data, conduct taxonomy, conduct
chemical analyses, conduct water current (circulation) and bathymetry measurements, travel, purchase
equipment and supplies, maintain databases, conduct data analyses and modeling, and report on different
aspects of the project . Approximately 80 percent of the overall budget (in the table below ) is divided between
data collection and sample analysis (chemical analyses and taxonomy).

*Total Estimated Project Cost $14,604,000.00

*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.

A smaller but similar project is submitted to the Louisiana Deepwater Horizon Natural Resource Damage
Assessment Trustee Implementation Group (LA TIG;
http://www.gulfspillrestoration.noaa.gov/restoration-areas/louisiana)

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

Although some components of this project are relatively novel, the experience of our multifaceted team ensures
that all components are technically feasible.

The index of biological integrity resulting from the project will result in an assessment tool that can be used at
other estuarine/coastal locations in the GOM (Florida and elsewhere). Biologists on this project (Walsh, Driver,
and Justus) have been involved in several multidisciplinary studies that investigate interactions between aquatic
biota and ecological conditions and have been authors for numerous articles and USGS reports, which evaluated
and identified biological metrics as ecological end-points.



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.

This project will be a great compliment to ongoing restoration projects in Florida and also will have application to
other estuaries in most of the GOM. A large number of projects to restore suitable conditions and habitats for
oysters are underway, (including projects in Apalachicola Bay, St. Andrew Bay, Pensacola East Bay, and the Big
Bend area). However, independent tools to monitor restoration efforts and identify locations where conditions
are suitable for restoration efforts have not been developed (Bill Pine, Univ. of Florida, pers. comm.). Our project

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

NA. There are no 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.

MA. Required state and federal biological sampling permits have already been acquired.

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].

The data collected will provide more precision to various ecosystem models proposed for use in Florida estuaries
(i.e., hydrodynamic, water quality, sediment transport, Habitat Suitability Indices, EcoPath and oyster population
models) resulting in more accurate determinations regarding how various environmental scenarios influence
both ecological conditions and oyster resiliency. In addition, results of the project could be used to evaluate the
degree of biological, chemical, and physical alteration in the vicinity of existing oyster beds in northwestern
Florida, and likely in most estuarine environments in the Gulf of Mexico.

An integrated report summarizing the ecolagical conditions maost favaorable and detrimental to the eastern




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.

Oysters have an extremely high economic and social value. The socio-economic value of oysters continues to
increase, even as numbers decline in the Gulf and elsewhere. In addition to the culinary and cultural interest,
they provide important ecological services, particularly, water filtering. These filtering activities reduce the
potential for harmful algal blooms and improve conditions for submerged aquatic vegetation.

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].

Our modeling efforts will examine the effects of changing environmental conditions (i.e. including freshwater
inflow, river diversion and sea level rise) on oyster population dynamics . Models already developed for
determining the influences of salinity and other water quality parameters (e.g. turbidity and chlorophyll-a) on
oyster population dynamics in space and time (Wang et al. 2008) will be factored into answering questions
related to adaptive management in response to climate change, sea level rise, altered hydrology, and freshwater
influence.

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

Other entities (in addition to those above) providing official approval in support of this project are listed below:
Florida Department of Environmental Protection (Joy Jackson, 850-245-8074, Joy.Jackson@dep.state.fl.us)
The Nature Conservancy (Ann Branch, 321 610-3892, abirch@tnc.org)

US Fish and Wildife Service (Mark Cantrell, 850/769-0552, mark_a_cantrell@fws.gov)

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.

We are aware of two other proposals submissions (listed below) which seem to compliment this proposal
extremely well.

Adaptive management and decision support tools for oyster reefs and seagrass beds in the Gulf of Mexico
(Martin et al. )

Setting the Foundation and Restoring Oyster Habitat in Florida’s Panhandle. (Birch et al)
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Planning

COST APPENDIX SHEET

Cost Item Cost Estimate

Contracts

Feasibility

Engineering, Design, Land Rights & Bid Prep

Restoration Plan

Construction

Site Visits & Cost of Site Selection $52,700.00

Administration, Overhead and Indirect

Other $ 68,000.00
Planning Subtotal: ‘$ 120,700.00

Contracts
Administration & Mobilization/Demobilization
Other
Construction Subtotal: ‘$ 0.00
Monitoring
Contracts

Data Collection

$ 3,854,300.00

Monitoring Administration

$ 78,500.00

Other

$ 280,500.00

Project Cost

Monitoring Subtotal: ‘ $ 4,213,300.00

Contracts

$270,000.00

Subtotal:

Contingency (traditionally calculated at 10% of the subtotal)

Estimated Costs by Year

TOTAL: |5 270,000.00

Year 1 $1,610,000.00
Year 2 $1,378,000.00
Year 3 $ 1,267,000.00
Year 4 $ 349,000.00
Year 5

Year 6




	Project: 
	Project Name: Use of the Eastern oyster (Crassostrea virginica) as a sentinel species for aquatic ecological health of coastal areas along the Florida Panhandle (including the Big Bend area)
	Full Name: Barry Rosen
	Phone Number: 407-803-5508
	Email: brosen@usgs.gov
	Organization Name: USGS Wetland and Aquatic Research Center
	fill_2: 4604000
	Contracts: 
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	Location: The 40 sites proposed for study would be roughly divided across four locations where Gulf Environmental Benefits Fund (GEBF) has supported oyster habitat restoration—Apalachicola, St. Andrew, Pensacola East Bays, and the Big Bend area. 

Our map was emailed by coPI Rheannon Hart. 
	Description: The goal of this project is to provide tools to monitor success of past and future eastern oyster (Crassostrea virginica) restoration efforts, and to help identify areas most suitable for future restoration efforts. Oysters inhabit coastal areas throughout the Gulf of Mexico (GOM), primarily in estuarine ecosystems. Over the last century, the distribution of this keystone species has declined dramtically across its historical range, including parts of the Florida Panhandle and Big Bend areas (Gulf States Marine Fisheries Commission, 2012). 

This project will assess ecological conditions across an oyster density gradient (where oysters are marginally successful and very successful) along the Florida Panhandle and Big Bend area, and use those findings to (1) establish an index of biological integrity (IBI) as a general tool for assessing ecological conditions in estuarine environments, and (2) build models to inform managers how future changes in climatic, hydrologic, and trophic state events will affect areas being considered for oyster restoration. The remainder of the proposal provides justifications and procedures to be used to develop the IBI and models. 

Our study is designed around the following hypothesis, “estuarine locations that have substantial hydrological connections to the Gulf of Mexico (i.e. currents from wind, or ocean sources to disperse sediment and salinity) will generally have more diverse biological communities and chemical and physical conditions that are more suitable to oysters, compared to areas where there is less circulation. 

IBI justification and description
The overall ecological condition of an estuary is defined by biological, chemical, and physical factors. Because of their inherent ties to the environmental setting, biological species or groups of species are frequently used as indicators to assess ecological conditions in fresh and salt waterbodies. We propose to examine a large number of variables that threaten the viability of oyster reefs, and compare those variables to three biological assemblages that have various associations to oysters. Identification of the biological characteristics (metrics) that demonstrate strong responses to variables known to influence oyster viability will result in an index of biological integrity, i.e., a biological monitoring tool to optimize restoration locations and identify essential habitat and community features required for restoration success. 

Indices of biological integrity have been used for estuarine biological assessment in the GOM to an extent (Engle et al., 1999; Van Dolah et al., 1999), but have not been developed to monitor conditions specific to oysters, and important aspects that are specific to oysters (e.g. water circulation and the composition of associated biological communities) were not considered. This project will determine the ecological conditions across estuarine environments representing an oyster density gradient (where oysters are marginally to very successful) along the Florida Panhandle and Big Bend area and use those findings to establish a multi-trophic level biological index as a general tool for assessing ecological conditions in estuarine environments. This tool will lead to predictive capabilities to assist in the identification of locations suitable for oyster restoration projects and associated research. 

Methods
Sampling sites will be approximately split between four areas along the Panhandle where oyster restoration efforts were recently supported—Apalachicola Bay, St. Andrew Bay, Pensacola East Bay, and the Big Bend area. Monitoring sites that are 200m X 200m (40,000m2) will be established in oyster restoration areas. Relative oyster density will be determined prior to establishing sampling sites by reconnaissance, and aided by local public experts (i.e. oystermen and scientists). 

Water quality constituents selected for study were chosen based on their strong relation to primary productivity and oyster health. Water quality will be sampled monthly at the 40 sites for a three year period. Water samples will be collected for nutrients, suspended sediment, and chlorophyll a analysis. Concurrent field readings for dissolved oxygen, pH, salinity, conductivity, and turbidity will be conducted using USGS protocols. 

Chemical constituents in sediment will be studied because of their potential toxicity to oysters and other benthic organisms. Bed sediment samples will be analyzed for organic compounds and metals. Oysters collected from each site, will be bled, and a hemocyte lysozyme destabilization assay will be conducted as an indication of general health (Bissett et al.2009). Additionally, cells will be fixed and genotoxity will be measured (as an indication of response to urban or industrial contaminant sources). 

Water currents are extremely important to oysters because resources important to their survival can depend on water circulation; particularly food, suitable salinities, and substrate integrity.  Water surface elevation and water current will be measured during water sampling events.  Water surface elevation will be obtained from local NOAA tide gages or, where local tide gages are not available, submersible pressure transducers.  Water current (i.e. direction and velocities) will be measured across multiple transects at each site using Acoustic Doppler Current Profilers (ADCPs).  The same transects will be measured during each sampling event to facilitate comparison of the magnitude and direction of velocities between site visits and among sites. In order to estimate the amount of diurnal variability in current direction and velocity, current measurements will be conducted in a subset of locations for 24 hour periods using either ADCPs or side-scan sonar.
 
Related to circulation and water currents, characteristics associated with bottom substrates can be extremely important for habitat suitability for oysters. More specifically, firm substrates are needed for juvenile attachment and to support the weight of adults (Gulf States Marine Fisheries
Commission, 2012). Previous studies in Florida have found that population collapses can be driven by lower-than-average numbers and/or poor survival of juvenile oysters in the years preceding the collapse (Pine et al. 2015). Bathymetric survey techniques will be used in conjunction with GPS and dual-frequency sonar technologies to produce digital terrain models of the sites that will characterize physical habitat (e.g. depth, bottom contour, and soft sediment depth).  Substrate resistivity (i.e. an indication of compaction and particle size) also will be measured and, in conjunction with dual-frequency sonar, will be used to determine the presence of hard vs soft substrate. This approach should enable determinations of the ratio of soft to hard substrate in surveyed areas with appropriate depths.

Three different assemblages that have various trophic links to oysters and have been used previously for biological assessments—macroinvertebrates, fish, and phytoplankton—will be studied. Appropriate sampling permits will be acquired and taxonomy will be performed by USGS and University of Florida collaborators. 

Reef structures formed by oysters are complex and provide refuge for hundreds of other species, including the juvenile stages of many fishes of major commercial and recreational importance. Fish samples will be collected in the spring and fall by trawling.

Invertebrates are frequently used for ecological assessment and contain a large number of both oyster competitors and predators. We propose to sample invertebrates using two different methods—a benthic (bottom) grab and passive (spat plate) samplers. Benthic grabs will be sampled semiannually, coinciding with fish sampling. During each sample event, three replicate quantitative grabs (0.02 m2) will be collected within each monitoring site and assessed for species composition and abundance of taxa >1mm in size. Passive samplers, suspended approximately 0.2 m above the oyster bed, will be retrieved on a monthly schedule and assessed for species composition and abundance of newly settled individuals. We anticipate that the two methods will collect oyster competitors (ribbed mussels) and predators (oyster drills), as well as identifying times of peak settlement of oyster spat within restored areas. 

Phytoplankton will be sampled using a water column integrating method to avoid bias from uneven distribution of biomass and species. Phytoplankton samples will be analyzed for species composition and abundance. Abundance data will be converted into biovolume and carbon values to facilitate the analyses of food availability and food web relationships for oyster communities. Potentially harmful algae species will be identified to evaluate potential risks to oyster health (Phlips et al. 2011). Chlorophyll, depth and Secchi depth data will be used to estimate rates of primary productivity in the study regions using recent modifications of the well-established light:biomass (BZI) model (Mathews et al. 2015; Sun et al. 2017).   

Large numbers of biological metrics will be compared to the chemical, hydrological, and physical characteristics described above. Traditional metrics such as the abundance or taxa richness for all assemblages can be important biological indicators but other innovative never- or seldom- used metrics that have potential for oysters and estuarine assessments will also be calculated and evaluated. As examples, diatoms are an important food source for the oyster and the ratio of diatoms to other plankton groups that may be of less nutritional benefit or even harmful (e.g. toxic dinoflagellates) can be important. Also, the number of oyster drills in a sample might indicate high levels of predation risk, while the number of ribbed mussels could indicate excessive freshwater exposure. 

The association between biological metrics and measured chemical, hydrological, and physical variables will be evaluated using a combination of univariate and multivariate statistical methods. We anticipate that water quality variables will be compared across sites using rank summed tests and an analysis of variance. Relations of biological metrics to water quality variables will be established using scatter plots and correlation procedures and/or step-wise regression procedures. We also anticipate using multidimensional scaling and other multivariate methods to compare biological metrics and measured environmental conditions. We anticipate that biological metrics having the strongest statistical relations to key environmental variables will be combined to form one or more biological indices.  

Modeling justification
The modeling aspect of our project will build upon a recently developed hydrodynamic-water quality-oyster population coupled modeling system (Wang et al. 2008). One of our principle investigators, Dr. Wang  was lead author for this particular oyster population model developed (calibrated and validated) to examine the effects of environmental changes including freshwater inflow, river diversion and sea level rise on oyster population dynamics in estuaries along the Gulf of Mexico (including Apalachicola Bay). The intent of our population modeling efforts will be to define how oyster population characteristics (growth, mortality, health, recruitment) and environmental characteristics support adaptive management strategies for (1) future oyster habitat restoration projects (including living restoration using oyster castles/shell bags), and (2) oyster population dynamics under scenarios of climate and trophic state changes, such as drought/flood patterns, temperature increase, sea level rise and eutrophication. Two modeling aspects will be associated with this project, (1) a hydrodynamic-sediment transport-water quality modeling effort (developed and simulated by the Louisiana State University), and (2) the oyster population (dynamic) model (led by USGS).

Modeling methods
The coupled hydrodynamic-sediment transport-water quality model will use the coupled Delft3D-FLOW and Delft3D-WAQ model suite.  Delft3D is a high resolution process-based numerical model that provides accurate information to advance knowledge regarding both water quantity and quality, and sediment properties. The Delft3D-FLOW module (flexible mesh version) integrates the computation of hydrodynamics, sediment transport, and morphology in a simultaneous fashion such that changes in bathymetry in one time step are immediately available to calculate hydrodynamics in the next time step. Multiple configurations of boundary condition types, such as salinity, water levels and velocity collected during this study will be tested against measured data inside the model domain. Additionally, in situ measured suspended sediment and chlorophyll a data will be used to develop algorithms for estimating those constituents using remote sensing techniques. Having this capability will enable our scientists to determine the variability that might be expected in water quality (i.e. because of hydrologic events or algal blooms) between sampling events.  

The post-settlement oyster population dynamic model will use inputs from the coupled hydrodynamic and water quality modeling results (salinity, temperature, chlorophyll a, total suspended solid and current velocity) to examine the effects of changing environmental conditions (i.e. including freshwater inflow, river diversion and sea level rise) on oyster population dynamics in estuaries. Models already developed for determining the influences of salinity and other water quality parameters (e.g. turbidity and chlorophyll-α) on oyster population dynamics in space and time (Wang et al. 2008) will be factored into answering questions related to adaptive management in response to climate change, sea level rise, and freshwater influence. 

One report is planned for each of the following major topics, an integrated publication summarizing the ecological conditions most favorable to the eastern oyster, a hydrodynamic and water quality model, an oyster model, and a biological assessment (multimetric and multivariate analyses for assessing ecological conditions over an oyster gradient). Smaller reports might address other topics such as oyster health and remote sensing. All data not provided in published articles will be made available on ScienceBase (www.sciencebase.gov/catalog).
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	Cost: Costs for the project are associated with salaries to plan, manage, collect data, conduct taxonomy, conduct chemical analyses, conduct water current (circulation) and bathymetry measurements, travel, purchase equipment and supplies, maintain databases, conduct data analyses and modeling, and report on different aspects of the project . Approximately 80 percent of the overall budget (in the table below ) is divided between data collection and sample analysis (chemical analyses and taxonomy).  
	Conflicts or Complements: 

This project will be a great compliment to ongoing restoration projects in Florida and also will have application to other estuaries in most of the GOM. A large number of projects to restore suitable conditions and habitats for oysters are underway, (including projects in Apalachicola Bay, St. Andrew Bay, Pensacola East Bay, and the Big Bend area). However, independent tools to monitor restoration efforts and identify locations where  conditions are suitable for restoration efforts have not been developed (Bill Pine, Univ. of Florida, pers. comm.). Our project will provide important, communicable scientific information to managers, specifically the environmental variables (and realistic ranges) that have strongest relationships to oyster sustainability and to the overall ecosystem health. The data collected will provide more precision to various ecosystem models proposed for use in Florida estuaries (i.e., hydrodynamic, water quality, sediment transport, Habitat Suitability Indices, EcoPath and oyster population model) resulting in more accurate determinations regarding how various environmental scenarios influence ecological conditions and oyster resiliency. In addition, to identifying where conditions are suitable for oyster restorations, results of the project could be used for documenting ecological changes associated with ongoing restoration projects.

	Laws/Regulations: NA. There are no conflicts. 
	Implementation: MA. Required state and federal biological sampling permits have already been acquired. 
	Environmental Benefits: The data collected will provide more precision to various ecosystem models proposed for use in Florida estuaries (i.e., hydrodynamic, water quality, sediment transport, Habitat Suitability Indices, EcoPath and oyster population models) resulting in more accurate determinations regarding how various environmental scenarios influence both ecological conditions and oyster resiliency. In addition, results of the project could be used to evaluate the degree of biological, chemical, and physical alteration in the vicinity of existing oyster beds in northwestern Florida, and likely in most estuarine environments in the Gulf of Mexico.

An integrated report summarizing the ecological conditions most favorable and detrimental to the eastern oyster will be published. The project will also address all three GEBF funding priorities and also, restoration priorities identified as being important in some or all of the watersheds (i.e. reef/living shoreline restoration/protection, general water quality, fish/multi-species protection, and hydrologic restoration).

	Economic/Social: Oysters have an extremely high economic and social value. The socio-economic value of oysters continues to increase, even as numbers decline in the Gulf and elsewhere. In addition to the culinary and cultural interest, they provide important ecological services, particularly, water filtering.  These filtering activities reduce the potential for harmful algal blooms and improve conditions for submerged aquatic vegetation.


	Community Resilience: Our modeling efforts will examine the effects of changing environmental conditions (i.e. including freshwater inflow, river diversion and sea level rise) on oyster population dynamics . Models already developed for determining the influences of salinity and other water quality parameters (e.g. turbidity and chlorophyll-α) on oyster population dynamics in space and time (Wang et al. 2008) will be factored into answering questions related to adaptive management in response to climate change, sea level rise, altered hydrology, and freshwater influence. 


	Public Acceptance: Other entities (in addition to those above) providing official approval in support of this project are listed below:

Florida Department of Environmental Protection (Joy Jackson, 850-245-8074, Joy.Jackson@dep.state.fl.us)

The Nature Conservancy (Ann Branch, 321 610-3892, abirch@tnc.org)

US Fish and Wildife Service (Mark Cantrell, 850/769-0552, mark_a_cantrell@fws.gov)

St. Andrew Bay Watch (Patrice Couch, 850-763-4303, sabrma@sabrma.org)

University of Florida (Bill Pine, 352-273-3650, billpine@ufl.edu)

	Additional: We are aware of two other proposals submissions (listed below) which seem to compliment this proposal extremely well. 

Adaptive management and decision support tools for oyster reefs and seagrass beds in the Gulf of Mexico (Martin et al.  ) 

Setting the Foundation and Restoring Oyster Habitat in Florida’s Panhandle. (Birch et al)
	Partners: Collaborators on this proposal are scientists from the USGS Wetland and Aquatic Research Center (Gainesville and Baton Rouge), University of Florida, USGS Lower Mississippi Water Science Center, and the Louisiana State University: 

Principle investigators (in no certain order) include:
Stephen Walsh, swalsh@usgs.gov, 352-264-3512; 
Edward Phlips, phlips@ufl.edu, 352-273-3603; 
Billy Justus, bjustus@usgs.gov,  501-228-3626;  
Hongqing Wang, wangh@usgs.gov, 225-578-7482; 
Rheannon Hart, rmhart@usgs.gov, 501-228-3601; 
Lucas Driver, ldriver@usgs.gov, 501-228-3623; 
Jill Jenkins, jenkinsj@usgs.gov, 337-266-8592; 
Jill R. Bourque, jbourque@usgs.gov, 352-264-3527

Other entities (in addition to those above) providing official approval in support of this project are listed below:

Florida Department of Environmental Protection (Joy Jackson, 850-245-8074, Joy.Jackson@dep.state.fl.us)

The Nature Conservancy (Ann Branch, 321 610-3892, abirch@tnc.org)

US Fish and Wildife Service (Mark Cantrell, 850/769-0552, mark_a_cantrell@fws.gov)

St. Andrew Bay Watch (Patrice Couch, 850-763-4303, sabrma@sabrma.org)

University of Florida (Bill Pine, 352-273-3650, billpine@ufl.edu)


	Funding: A smaller but similar project is submitted to the Louisiana Deepwater Horizon Natural Resource Damage Assessment Trustee Implementation Group (LA TIG; http://www.gulfspillrestoration.noaa.gov/restoration-areas/louisiana)
	Feasibility: 

	SUBMIT: 
	Feasibility2: Although some components of this project are relatively novel, the experience of our multifaceted team ensures that all components are technically feasible. 

The index of biological integrity resulting from the project will result in an assessment tool that can be used at other estuarine/coastal locations in the GOM (Florida and elsewhere). Biologists on this project (Walsh, Driver, and Justus) have been involved in several multidisciplinary studies that investigate interactions between aquatic biota and ecological conditions and have been authors for numerous articles and USGS reports, which evaluated and identified biological metrics as ecological end-points.  

Dan Wagner's experience with discharge measurements and bathymetric surveying has led to related methods that will provide additional information regarding substrate resistivity. Having a thorough understanding of the relations between water circulation and sediment is very important to this projects. 

Rheannon Hart is a hydrologist that has extensive experience using spatial data and conducting modeling. She is currently developing a PRMS model for the Red River basin incorporating dynamically altered land-use parameters and water-use data. She also recently developed a PRMS model of the Landscape Conservation Cooperative Gulf Coastal Plains and Ozarks area simulating daily streamflow and incorporating numerous General Circulation Models (GCMs). One of her largest roles in this project will be to develop algorithms for estimating turbidity and chlorophyll a using remote sensing techniques.

Jill Jenkins is a comparative immunologist. She regularly receives field animals and tissues in the laboratory and understands how to maintain sample condition for analyzing cell and molecular biomarkers without artifacts.  The flow cytometry technology employed is specific instrumentation that analyzes multiple cell functions.  She has worked with oyster sperm and hemocytes in several projects, and was primary author of the proposal for examining Gulf sturgeon blood for genotoxicity.

Our emphasis on phytoplankton is in recognition of their importance as food sources for oysters, but also of the trophic relations between nutrients and phytoplankton. Drs. Phlips and Rosen are highly recognized in the field of phycology and, particularly for their work with harmful algal blooms and their association to nutrification. Both scientists have used methods similar to those in this study for studying a wide range of estuarine ecosystems. The Phlips lab has equipment necessary to do the taxonomy (e.g. inverted phase contrast microscopy, fluorescence microscopy and occasional scanning electron microscopy).  It also is a NELAP certified water qualily lab that can conduct the nutrient, chlorophyll a and other analysis needed for the project. 

Dr. Wang  was lead author for an oyster population model which was calibrated and validated for examining the effects of environmental changes on oyster population dynamics in estuaries along the Gulf of Mexico (including Apalachicola Bay). He will work further to develop the existing model and to link it to a water quality model that will be developed and simulated in collaboration with LSU. 




