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

Assessing restoration and economic impacts on aquatic thermal refugia of Florida’s Gulf Coast

Contact Information

* FullName caiherine Langtimm Phone Number (352) 264-3489

* Email Organization Name

clangtimm@usgs.gov U. S. Geological Surve

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

U.S. Geological Survey Wetland and Aquatic Research Center
James Cronin (Modeler): jcronin@usgs.gov; 337-266-8589

U.S. Fish and Wildlife Service
Jim Valade: Jim_Valade@fws.gov; 904-731-3116



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.

Florida Gulf Coast

*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 )
U | perdido
Fisheating Creek
Sarasota Bay-Peace-Myakka
Florida Keys
! y Southeast Coast-Biscayne Bay
Indian River Lagoon o Springs Coast

Kissimmee River St. Lucie-Loxahatchee

Lake Okeechobee

*Project Description
Describe all aspects of the project.

Managing landscapes for aquatic thermal complexity is necessary to support healthy aquatic ecosystems (Steele
et al. 2017 [BioScience 67 (6): 506-522]). On Florida’s gulf coast, aquatic thermal refugia support many species by
providing either critical warming or cooling water, depending on season and thermoregulation needs. Three
types of refugia are important to Florida’s coastal living resources: artesian springs where geothermal
groundwaters come to the surface; warm-water effluents produced by power plants; and canals and drainage
ditches with limited mixing of surface and bottom waters, which maintain temperatures for relatively long
periods due to thermal inertia. Florida’s economic issues (e.g., aquatic invasive species eruptions, modernization
of power plants, ecotourism, and groundwater withdrawal) and restoration projects designed to recover DWH



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.

$1,068,476 over 3 years, based on a limited number of species (3-4) and watersheds (3-5). The actual number and
identity of the species and watersheds, and therefore total project cost, will be based the needs of the Program
Managers.

*Total Estimated Project Cost $(1,065,476.00

*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.

NA

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

Bayesian Network models are routinely used to integrate empirical data and expert opinion into predictive
models of species distribution and abundance. They account for uncertainty in modeling, can be used for
scenario analysis and rerun with different alternatives and assumptions. They are ideal for adaptive management
as the models and predictions are easily updated as new observational data become available. The models will be
provided in Netica (Norsys Software Corporation, Vancouver, British Columbia, Canada), which is a widely used
and interactive freeware.

The project modeler (Cronin) is the lead-USGS Pl and modeler for the USFWS’s Biological Objectives Project



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 not aware of any conflict or opposition to this project.

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

We are not aware of any concerns about Federal, State, Local or Tribal Laws/Regulations

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.

No known 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].

This BN model will allow decision-makers to visualize scenarios and potential outcomes of management actions.
Managers and stakeholders will have a better understanding of the impacts of DHW funded restoration projects
on the aquatic thermal landscape and its suitability for multiple coastal living resources. Although the models will
focus on a limited number of species and watersheds, they will provide a base that is generalizable to other
species and watersheds. Thus, they will pave the way for a better understanding of the thermal landscape across
the gulf coast.




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.

Because thermal refuges in the seasonal extremes of the northern GoM can be critical to native living resources
valued for sport fisheries and ecotourism, and may provide footholds for invasive eruptions, restoration
activities may have unintended consequences as refuges are modified, created, or eliminated. Coastal housing
developments and power plant operations provide artificial refugia and are expected to change with time. As the
power industry modernizes, energy production costs to consumers will decrease and warm-water effluents will
disappear, restoring the Gulf coastline to its pre-existing thermal landscape. FWS and FWC are working with the
power industry to make this transition, while minimizing adverse effects to local economies focused on species
using thermal refugia. The nronosed work would nrovide a framewark to discuss and exolore stakeholder

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].

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

We are not aware of any conflict or opposition to this 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

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

Other

Construction

Planning Subtotal: ‘$ 0.00

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

Data Collection

Monitoring Administration

Other

Project Cost

Monitoring Subtotal: ‘$ 0.00

Contracts

Subtotal:

Contingency (traditionally calculated at 10% of the subtotal)

Estimated Costs by Year

TOTAL: ‘ $0.00

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6
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	Description: Managing landscapes for aquatic thermal complexity is necessary to support healthy aquatic ecosystems (Steele et al. 2017 [BioScience 67 (6): 506-522]). On Florida’s gulf coast, aquatic thermal refugia support many species by providing either critical warming or cooling water, depending on season and thermoregulation needs. Three types of refugia are important to Florida’s coastal living resources: artesian springs where geothermal groundwaters come to the surface; warm-water effluents produced by power plants; and canals and drainage ditches with limited mixing of surface and bottom waters, which maintain temperatures for relatively long periods due to thermal inertia. Florida’s economic issues (e.g., aquatic invasive species eruptions, modernization of power plants, ecotourism, and groundwater withdrawal) and restoration projects designed to recover DWH injuries impact these critical habitats. Yet no framework exists for identifying current and potential refuge locations, their suitability for multiple species, or how they may be influenced by economic issues and restoration projects.

This project provides that framework by developing Bayesian Network models (BN) that use habitat characteristics to predict locations of each thermal refuge type in watersheds and the suitability of these refuges for a limited number of coastal living resources (e.g., 2 native, 2 invasives). The models and their outputs (e.g., habitat suitability maps) will be used by managers to understand the impact of restoration projects on thermal habitats. We focus on a few species and watersheds, but the models will generalize to other species and watersheds across the gulf.

Several characteristics make BNs practical decision support tools. They are visual, which transparently represents relationships among variables, and interactive, which allows users to run management scenarios at a local level. BN also incorporate uncertainty about the hypothesized relationships (e.g., hydrology’s influence on suitability). BN can be developed using both empirical data and expert knowledge, which is valuable when empirical data are limited. Lastly, BN can use geospatial datasets to make spatial predictions, which allows users to evaluate alternative scenarios at the landscape level. In total, BN can identify the location and suitability of known and potential thermal refugia, which can be used to target monitoring, develop management scenarios, and provide a framework for adaptive management.

The objectives of the research are 1) develop BNs that can predict the location and suitability of thermal refugia for a limited number of species; 2) generate and map each BN’s predictions for a limited number of watersheds; and 3) work with managers to assess the impact of alternative economic and restoration scenarios in those watersheds.
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	Economic/Social: Because thermal refuges in the seasonal extremes of the northern GoM can be critical to native living resources valued for sport fisheries and ecotourism, and may provide footholds for invasive eruptions, restoration activities may have unintended consequences as refuges are modified, created, or eliminated. Coastal housing developments and power plant operations provide artificial refugia and are expected to change with time. As the power industry modernizes, energy production costs to consumers will decrease and warm-water effluents will disappear, restoring the Gulf coastline to its pre-existing thermal landscape. FWS and FWC are working with the power industry to make this transition, while minimizing adverse effects to local economies focused on species using thermal refugia. The proposed work would provide a framework to discuss and explore stakeholder scenarios to affect such transitions and allow for reconciling differences among the different stakeholders.  
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U.S. Fish and Wildlife Service
Jim Valade: Jim_Valade@fws.gov; 904-731-3116

	Funding: NA
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	SUBMIT: 
	Feasibility2: Bayesian Network models are routinely used to integrate empirical data and expert opinion into predictive models of species distribution and abundance.  They account for uncertainty in modeling, can be used for scenario analysis and rerun with different alternatives and assumptions. They are ideal for adaptive management as the models and predictions are easily updated as new observational data become available. The models will be provided in Netica (Norsys Software Corporation, Vancouver, British Columbia, Canada), which is a widely used and interactive freeware.

The project modeler (Cronin) is the lead-USGS PI and modeler for the USFWS’s Biological Objectives Project (ScienceBase Catalog: https://www.goo.gl/sk732s), a foundational piece of the Fish and Wildlife Service's "Next Steps for a Healthy Gulf of Mexico Watershed" (USFWS site: https://www.goo.gl/QrxXLJ). As such, Cronin has developed Bayesian Network models to derive habitat objectives under alternative restoration scenarios for diversity of species, including Brown pelicans, Gulf Sturgeon, and beach mice.





