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

Extending a virtual buoy system to monitor water quality in Florida's Gulf Coast Ecosystem

Contact Information

* Full Name |chuanmin Hu Phone Number (727) 504-9759

* Email huc@usf.edu Organization Name

University of South Fld

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

Paul Carlson, Paul.Carlson@MyFWC.com, Florida Fish and Wildlife Conservation Commission



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 project will cover all Florida's Gulf Coast counties, including: Escambia, Santa Rosa, Okaloosa, Walton, Bay,
Gulf, Jefferson, Dixie, Levy, Citrus, Hernando, Pasco, Pinellas, Hillsborough, Manatee, Sarasota, Charlotte, Lee,
Collier, Monroe, and Miami-Dade.

*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 increasing demands of various stakeholders on water quality (WQ) data of estuaries and coastal waters of the
Florida’s Gulf Coast counties have encountered challenges due to lack of resources to implement and sustain a
WQ monitoring network, a critical component identified by the Gulf of Mexico Alliance. This component is also
critical to all coastal restoration projects as it provides a systematic way to assess potential impacts of the
restoration. Here we propose to extend and improve an existing Virtual Buoy System (VBS) to cover all Florida’s
Gulf Coast estuaries and coastal waters to generate a suite of WQ products to assess both the long-term trend
and the current state in near real-time. The VBS is based on the state-of-the-art remote sensing technology and
algorithm development, with algorithms validated and published in refereed literature. The VBS has been



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.

The implementation of the existing VBS has already cost about 1 million dollars from Federal and state funds as it
required significant amount of manpower, fieldwork, hardware/software, and laboratory measurements. The
proposed project will benefit from this existing infrastructure.

The proposed cost will be used in three ways: 1) extend the VBS to cover all Florida's Gulf Coast counties (S150K
total); 2) improve the current WQ data products (5250K total); 3) operate and maintain the new VBS
(S100K/year).

For a 3-year project this will be a total of S800K. For a 5-year project this will be a total of $1M. All costs include

*Total Estimated Project Cost $1700,000.00

*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.

NA

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

The VBS has already been implemented and operated for several coastal regions along the Florida's Gulf Coast
counties (http://optics.marine.usf.edu/projects/vbs.html). This is a result of NASA's support and Florida's support
as well as science community effort. The VBS is based on the most advanced space technology, with data
products tailored for coastal waters based on numerous peer-reviewed algorithms and techniques.

In short, the proof-of-concept has already been there, and it is simply a matter of implementation of a
well-designed plan.



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.

There is no conflict.

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

There is no 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.

Once the funds are allocated, implementation can start right away, as the infrastructure (personnel, hardware,
software, etc) is already available at University of South Florida.

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].

Coastal and estuarine water quality affect seagrass, fishery, harmful algal blooms, and the entire coastal
ecosystem. In the past, Tampa Bay Estuary Program is the ONLY program that has maintained a monthly,
bay-wide water sampling program for several decades, and its environmental benefit outweighed its cost
significantly (for example, improved water quality, recovered seagrass beds and fishery). Now we have the
state-of-the-art NASA technology to extend the proven technique to all Florida's Gulf Coast counties, and the
environmental impact we have seen from the Tampa Bay Estuary Program will naturally extend to all other

counties.
Once implemented for the entire Florida's Gulf Coast counties. it will renresent a SIGNIFICANT cost saver. as




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.

According to the technical report "The Economic and Market Value of Coasts and Estuaries: What's at Stake?", in
the U.S., "...healthy coasts and estuaries are essential for protecting more than $800 billion of trade each year,
tens of billions of dollars in recreational opportunities annually, and more than 45 percent of the nation’s
petroleum refining capacity." "A one-unit (mg/L) increase in dissolved inorganic nitrogen, a contributor to
eutrophication, had a negative impact on the average housing price in the watershed of $17,642."

According to Monroe County Tourist Development Council, in 2015, annual tourism income for Monroe County
was $2.7 billion, 60% of spending was attributed to tourism, and tourism provided 54% of all jobs.

For over 10 vears. the Gulf of Mexico Alliance has identified critical monitorine needs around the Gulf Coast

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 ability to access water turbidity, especially after hurricanes or storms, will help all coastal residents and
tourists to determine where to have in-water activities, for example diving.

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

The proposed project has not been discussed with the public, but our existing VBS has been visited frequently by
various stakeholders.

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.

The VBS can be accessed through http://optics.marine.usf.edu/projects/vbs.html



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

COST APPENDIX SHEET

Cost Item Cost Estimate
Planning
Contracts
Feasibil ity slong the Flords G Goatt counies (ip.lopice métine et edufprjecisvbe nm

Engineering, Design, Land Rights & Bid Prep

Restoration Plan

Site Visits & Cost of Site Selection $ 70,000.00
Administration, Overhead and Indirect $30,000.00
Other

Planning Subtotal: ‘$ 100,000.00

Construction

Contracts

Administration & Mobilization/Demobilization

Other

Construction Subtotal: ‘$ 0.00

Monitoring

Contracts $ 250,000.00

Data Collection $ 350,000.00

Monitoring Administration $ 150,000.00

Other

Monitoring Subtotal: ‘$ 750,000.00

Project Cost

Contracts

Subtotal: |$ 850,000.00

Contingency (traditionally calculated at 10% of the subtotal)

TOTAL: |5 850,000.00

Estimated Costs by Year

Year 1 $ 150,000.00
Year 2 $ 250,000.00
Year 3 $ 150,000.00
Year 4 $100,000.00
Year 5 $100,000.00
Year 6 $ 100,000.00
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	Location: The project will cover all Florida's Gulf Coast counties, including: Escambia, Santa Rosa, Okaloosa, Walton, Bay, Gulf, Jefferson, Dixie, Levy, Citrus, Hernando, Pasco, Pinellas, Hillsborough, Manatee, Sarasota, Charlotte, Lee, Collier, Monroe, and Miami-Dade.
	Description: The increasing demands of various stakeholders on water quality (WQ) data of estuaries and coastal waters of the Florida’s Gulf Coast counties have encountered challenges due to lack of resources to implement and sustain a WQ monitoring network, a critical component identified by the Gulf of Mexico Alliance. This component is also critical to all coastal restoration projects as it provides a systematic way to assess potential impacts of the restoration. Here we propose to extend and improve an existing Virtual Buoy System (VBS) to cover all Florida’s Gulf Coast estuaries and coastal waters to generate a suite of WQ products to assess both the long-term trend and the current state in near real-time. The VBS is based on the state-of-the-art remote sensing technology and algorithm development, with algorithms validated and published in refereed literature. The VBS has been operational for Tampa Bay since its implementation in 2013, but will be extended to all Florida’s Gulf Coast counties. A preliminary search showed many stations visited periodically by local groups to collect relevant WQ data; these data will be compiled and used to tune algorithms and refine products. 
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Note that the VBS has been primarily funded by NASA but also by the state of Florida through its funding to the University of South Florida. Florida restoration will benefit significantly from these previous and current efforts, and particularly benefit from NASA’s state-of-the-art technology and the most advanced cutting-edge science.

	Cost: The implementation of the existing VBS has already cost about 1 million dollars from Federal and state funds as it required significant amount of manpower, fieldwork, hardware/software, and laboratory measurements. The proposed project will benefit from this existing infrastructure. 
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	Implementation: Once the funds are allocated, implementation can start right away, as the infrastructure (personnel, hardware, software, etc) is already available at University of South Florida.
	Environmental Benefits: Coastal and estuarine water quality affect seagrass, fishery, harmful algal blooms, and the entire coastal ecosystem. In the past, Tampa Bay Estuary Program is the ONLY program that has maintained a monthly, bay-wide water sampling program for several decades, and its environmental benefit outweighed its cost significantly (for example, improved water quality, recovered seagrass beds and fishery). Now we have the state-of-the-art NASA technology to extend the proven technique to all Florida's Gulf Coast counties, and the environmental impact we have seen from the Tampa Bay Estuary Program will naturally extend to all other counties. 
Once implemented for the entire Florida's Gulf Coast counties, it will represent a SIGNIFICANT cost saver, as hundreds of virtual buoys will be anchored at carefully designed locations at a minimal cost (about $5K per buoy, compared with a physical buoy of $100K per buoy). 
	Economic/Social: According to the technical report "The Economic and Market Value of Coasts and Estuaries: What's at Stake?", in the U.S., "...healthy coasts and estuaries are essential for protecting more than $800 billion of trade each year, tens of billions of dollars in recreational opportunities annually, and more than 45 percent of the nation’s petroleum refining capacity." "A one-unit (mg/L) increase in dissolved inorganic nitrogen, a contributor to eutrophication, had a negative impact on the average housing price in the watershed of $17,642."
According to Monroe County Tourist Development Council, in 2015, annual tourism income for Monroe County was $2.7 billion, 60% of spending was attributed to tourism, and tourism provided 54% of all jobs.
For over 10 years, the Gulf of Mexico Alliance has identified critical monitoring needs around the Gulf Coast states, yet it is impossible to implement their proposed plan due to the extra-astronomical cost required for the implementation. Now there is a cost-effective way to start such an implementation. Compared with the economic and social benefits, the cost of this proposed project is negligible. 
	Community Resilience: The ability to access water turbidity, especially after hurricanes or storms, will help all coastal residents and tourists to determine where to have in-water activities, for example diving. 
	Public Acceptance: The proposed project has not been discussed with the public, but our existing VBS has been visited frequently by various stakeholders.
	Additional: The VBS can be accessed through http://optics.marine.usf.edu/projects/vbs.html
	Partners: Paul Carlson, Paul.Carlson@MyFWC.com, Florida Fish and Wildlife Conservation Commission
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	Feasibility: The VBS has already been implemented and operated for several coastal regions along the Florida's Gulf Coast counties (http://optics.marine.usf.edu/projects/vbs.html). This is a result of NASA's support and Florida's support as well as science community effort. The VBS is based on the most advanced space technology, with data products tailored for coastal waters based on numerous peer-reviewed algorithms and techniques. 

In short, the proof-of-concept has already been there, and it is simply a matter of implementation of a well-designed plan.
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