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 Please submit one Form per project, if you have multiple projects - please submit one Form for each
project.

e Please submit completed Forms to Restoration.Projects@dep.state.fl.us. Once your Form is
successfully submitted, you will receive a confirmation email from the Florida Department of
Environmental Protection.

Project Name:

Tidal perturbations to storm surges in the Gulf of Mexico

Contact Information (Include at least one name, phone number, email address, and organization name if applicable):

Arnoldo Valle-Levinson, 352-392-9537x1479, arnoldo@ufl.edu, University of Florida
Maitane Olabarrieta, University of Florida

Project Location (Include a map, if possible, and the city, county, longitude/latitude, and watershed):

Entire Gulf of Mexico

Project Description (Describe all aspects of the project):

Semidiurnal perturbations modified the non-tidal surges of hurricanes Sandy (2012) and Irene (2011)
that affected the entire U.S. eastern seaboard. Analogously, semidiurnal perturbations altered the
storm surge of Isaac (2012) over the west coast of Florida, while diurnal perturbations affected th
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Estimated Project Costs (Describe the estimated costs of the project, including any assumptions for contingency and i
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): i

$400k for 3 years to support 2 Pls, one graduate student, one undergraduate student, one high
school summer intern. They will compile data from NOAA stations and carry out numerical
simulations of storms that have affected the Gulf of Mexico in the previous two decades.

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]):

A proposal was recently submitted to NSF to study semidiurnal perturbations to storm surges on the
east coast of the United States, from South Florida to Maine. The ideas proposed herein are natural
complements to those of the NSF proposal.

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

The project requires data already collected and being collected by NOAA water level and
meteorological coastal stations found in the website: tidesandcurrents.noaa.gov. It also involves
application of a numerical model (ROMS) in the Gulf of Mexico for which we have obtained
successful results.

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 project will provide information to allow improved forecasts for the timing and size of storm
surges throughout the Gulf of Mexico. It will also allow enhanced risk analysis of hazards related to
the surges, under severe atmospheric forcing. Moreover, this project will permit improved
assessment on the high water arrival of pollutants at the 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): 5

Findings will allow the formulation of improved plans of evacuation in terms of timing and extent of
areas affected by storm surges. This will potentially save millions of dollars in unnecessary
evacuations.




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]): i

The project assists Florida and other Gulf of Mexico states in their ability to anticipate hazards related
to increased water levels from all types of storms. It also assists in the anticipation of the timing of
hazards arrival at the coast under the influence of severe atmospheric forcing.

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 are no conflicts. This project complements ongoing efforts of risk analysis and storm surge
prediction for the Gulf of Mexico.

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

Complies with all laws. No concerns here.

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):

The project is ready to begin. The data are readily available and the numerical model is running.

Public Acceptance (Describe any known or potential public approval or opposition to the project):

There is no possible opposition to this project as it focuses on preparedness of coastal communities
to storm threats.

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):

Semidiurnal perturbations under hurricane Isaac (2012 ) clearly appeared on West Florida coastal
stations (Naples, Ft. Myers, Cedar Key) between August 27 and 20, 2012. Remarkably, diurnal
perturbations to the storm surge were present on Northern Gulf of Mexico coastal stations
(Appalachicola, Panama City, Mobile Bay and Mississippi River Delta) during the same period of
influence of Isaac. These effects can be visualized in the 'Observed minus predicted' signal
displayed at NOAA's website tidesandcurrents.noaa.gov in the vertified water level records for each
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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: $0.00
Construction
Contracts
Administration & Mobilization/Demobilization
Other
Construction Subtotal: $0.00
Monitoring
Contracts
Data Collection
Monitoring Administration
Other
Monitoring Subtotal: $0.00
Project Cost
Supervision
Subtotal: $0.00
Contingency
TOTAL: $0.00
Estimated Costs by Year
Year 1 $128,000.00
Year 2 $134,000.00
Year 3 $138,000.00
Year 4
Year 5

Year 6
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Maitane Olabarrieta, University of Florida
	Project Location Include a map if possible and the city county longitudelatitude and watershed: Entire Gulf of Mexico
	Project Description Describe all aspects of the project: Semidiurnal perturbations modified the non-tidal surges of hurricanes Sandy (2012) and Irene (2011) that affected the entire U.S. eastern seaboard.  Analogously, semidiurnal perturbations altered the storm surge of Isaac (2012) over the west coast of Florida, while diurnal perturbations affected the same surge between the coasts of Louisiana and the Florida Panhandle.  In the South Atlantic Bight, the amplitude of the perturbations reached up to 50-60% of the total surge amplitude.  In the Gulf of Mexico, the surge perturbations were 40-50% of the total surge amplitude.  In general, semidiurnal and diurnal perturbations become evident when predicted water levels are subtracted from observed water levels.  A response of such tide-surge interaction is to modify the timing of tidal low and high water, which is expected to be different from nearly progressive to nearly standing tides. This proposal seeks to advance understanding of the processes that trigger semidiurnal and diurnal perturbations on storm surges and that determine the size of the perturbations.  Atmospheric forcing can disturb the surge through direct surface stress and by inducing additional bottom stress and tidal stress.  In addition, atmospheric forcing can induce Coriolis accelerations that alter the surge.  The relative contribution of each stress and the earth's rotation needs improved understanding.  Specific objectives of this investigation are to determine in the Gulf of Mexico a) whether semidiurnal and diurnal perturbations appear under other tropical storms (in addition to Isaac) and under winter storms, b) the relative size of the dynamic agents associated with the perturbations, and c) the atmospheric and tidal forcing thresholds that produce them.  Specific objectives will be addressed with observations from tidal and meteorological stations along the Gulf of Mexico coast, and with realistic and process-oriented numerical simulations.
 
In recent decades, coastal areas worldwide have been affected by storms that cause severe flooding, damage to buildings, and beach erosion. Storm-tide interactions can produce the highest storm-related levels at times not linked to high tide but still at semidiurnal or diurnal periodicities.  It is therefore necessary to understand the behavior of semidiurnal and diurnal perturbations triggered by storms in order to improve forecasts and warning systems of storm surges.  This research will try to answer several key questions: Do semidiurnal perturbations occur in every storm that moves along the Gulf of Mexico? Do perturbations also occur during winter high pressure systems? What are the dynamics associated with these perturbations? Are there atmospheric forcing thresholds below which these perturbations vanish? Do perturbations depend on the tidal amplitude? Does the peak in semidiurnal perturbations develop consistently in one phase of the tidal cycle?  Clearly, there is a need to understand appropriate conditions for triggering semidiurnal and diurnal perturbations on the surge. Findings generated from this study will help understand the causes for the appearance of high frequency (periods smaller than or equal to the inertial period) perturbations, semidiurnal and diurnal residuals, that modify storm surges.
 
This proposal will study a phenomenon that can affect most of the Gulf of Mexico coast.    Because semidiurnal and diurnal perturbations can reach amplitudes of up to 40-50% of the total surge signal in the South Atlantic Bight, it is imperative to include tide-surge interactions.  These interactions will also affect the timing of maximum surge, relative to high tide.  Probability density functions related to arrival of storm surges will thus be affected by semidiurnal and diurnal residuals.  Better understanding of these perturbations will help to refine storm surge predictions and risk analysis for the entire Gulf of Mexico coast.  This project will support one graduate student, one undergraduate, through semester-long research experiences, and one high school student through summer internships.  The high school student will be recruited among minority groups among high schools in Gainesville, Florida.  Results derived from this project will be presented to K-12 audiences and will be incorporated in classes taught by the PIs at the University of Florida.  
 
	Estimated Project Costs Describe the estimated costs of the project including any assumptions for contingency and: $400k for 3 years to support 2 PIs, one graduate student, one undergraduate student, one high school summer intern.  They will compile data from NOAA stations and carry out numerical simulations of storms that have affected the Gulf of Mexico in the previous two decades.
	Other Funding Indicate if the project is submitted for any potential funding or if it may be used to leverage additional: A proposal was recently submitted to NSF to study semidiurnal perturbations to storm surges on the east coast of the United States, from South Florida to Maine.  The ideas proposed herein are natural complements to those of the NSF proposal.
	Technical Feasibility Describe the technologies involved and any relevant past experience or proven success with similar: The project requires data already collected and being collected by NOAA water level and meteorological coastal stations found in the website: tidesandcurrents.noaa.gov.   It also involves application of a numerical model (ROMS) in the Gulf of Mexico for which we have obtained successful results.
	Environmental Benefits Describe the nature magnitude and timing of any environmental benefits attributable to the: This project will provide information to allow improved forecasts for the timing and size of storm surges throughout the Gulf of Mexico.  It will also allow enhanced risk analysis of hazards related to the surges, under severe atmospheric forcing. Moreover, this project will permit improved assessment on the high water arrival of pollutants at the coast. 
	Economic and Social Benefits Describe the economic and social benefits including those related to the projects improved: Findings will allow the formulation of improved plans of evacuation in terms of timing and extent of areas affected by storm surges. This will potentially save millions of dollars in unnecessary evacuations.
	Community Resilience Describe if the project assists Floridas ability to anticipate withstand or recover from hazards or: The project assists Florida and other Gulf of Mexico states in their ability to anticipate hazards related to increased water levels from all types of storms.  It also assists in the anticipation of the timing of hazards arrival at the coast under the influence of severe atmospheric forcing.
	Conflicts or Complements to Existing Efforts Describe any ongoing activities in the project implementation area if the: There are no conflicts.  This project complements ongoing efforts of risk analysis and storm surge prediction for the Gulf of Mexico.
	Complies with Federal State Local and Tribal LawsRegulations Describe any concerns or potential conflicts: Complies with all laws.  No concerns here.
	Readiness for Implementation Describe if the project has had any design or permitting work started or completed: The project is ready to begin.  The data are readily available and the numerical model is running.
	Public Acceptance Describe any known or potential public approval or opposition to the project: There is no possible opposition to this project as it focuses on preparedness of coastal communities to storm threats.
	Additional Information you wish to provide Please include any maps designs drawings photos or background: Semidiurnal perturbations under hurricane Isaac (2012 ) clearly appeared on West Florida coastal stations (Naples, Ft. Myers, Cedar Key) between August 27 and 20, 2012.  Remarkably, diurnal perturbations to the storm surge were present on Northern Gulf of Mexico coastal stations (Appalachicola, Panama City, Mobile Bay and Mississippi River Delta) during the same period of influence of Isaac.  These effects can be visualized in the 'Observed minus predicted' signal displayed at NOAA's website tidesandcurrents.noaa.gov in the vertified water level records for each of the stations mentioned.
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