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Manatee County

N

Project area is located on the west \O:Jacksonville FL USA

coast of Florida in Manatee County

Between Tampa Bay and Sarasota Bay,
east of Anna Maria Island.

Gulf of
Mexico

“ Google earth




Project Overview

= Two Related Projects in Manatee County:
— Perico Preserve
— Robinson Preserve

= Former farmland purchased by Manatee County for
habitat restoration to return public lands to pre-
development conditions with a special focus on plant
diversity and coastal landscapes

= Coastal process modeling, tidal inlet dynamics, channel
hydraulics, mitigation strategies, and environmental
science:

— Delft3D numerical model
— Inlet stability analysis (Escoffier, 1940)




Project Area
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Perico Preserve

= North side of Perico Island
= Creation of seagrass and mangrove habitat

= Numerical modeling to assess flow rates, flushing and
the potential for sediment transport
= Existing datasets were supplemented with
— bathymetric and topographic surveys
— water level measurements
— sediment samples
— ground-level photography

= Design alternatives analyzed with Delft3D-FLOW model
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Perico Project Concept
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Delft3D Numerical Modeling Analysis

Large regional flow grid

Evaluated sensitivity to wind,
rainfall, friction & grid spacing
Calibrated based on water levels

Simulation of existing conditions
and 3 project alternatives

— Flow rates and flushing
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Perico Flushing Analysis
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Perico Flow Analysis

Currents (feet/s), No Action Scenario, Day 12.750 Currents (feet/s), Alternative 3, Day 12.750
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= New pond can be created without impacts to regional flow

= Two tidal connections are needed to optimize connection from new
preserve to existing bayou

= By comparing with and without scenarios, the mosquito ditch connection
found to be unnecessary for pond flushing

"  Project permitted and constructed with both tidal connections
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Robinson Preserve Expansion

Expansion of existing Robinson Preserve
East of Perico Preserve, across Perico Bayou
Creation of natural habitat and passive recreational area

Utilizing existing regional grid from Perico Preserve with
local data collection

More complex than Perico Preserve analysis due to
multiple tidal connections

Simulation of existing conditions and 11 project
alternatives

Escoffier (1940) tidal inlet stability analysis




A World of Solutions
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Robinson Preserve Restoration Concept

A World of Solutions



Robinson Preserve Model Setup

Local Grid Surface through 2014 (feet NAVD)
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Palma Sola Bay Connection

Local Grid Surface through 2014 (feet NAVD)
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Inlet Stability Analysis (Escoffier, 1940)
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= Vm = Mean velocity of peak tidal current (feet per second)
= 3= Cross-sectional area of inlet channel in square feet

= p=Wetted perimeter of the inlet channel

= | =Channel length in feet

= H = Mean tidal variation of the sea in feet

= M = Water surface area of the bay in square feet

= ¢ =Chezy's coefficient

= R =Area/Perimeter

= n=Manning’s coefficient



Application to Palma Sola Connection

Escoffier Stability Analysis of Robinson Preserve

Tidal Currents vs. Cross-sectional Area
\ \ | \

2.50 /-

Critical velocity for sediment mobility = 0.60 ft/s

N\ ’
\ / for 0.18 mm grain size sediments (Vanoni, 1977)
2.00 }
/ (/x N\ The stable cross-sectional area defined for the

1.50
/ \ Palma Sola Bay outlet is about 550 square feet.

Peak Tidal Current (feet/second)

1.00
JA N —~—~—_58 |

0.50 —

0.00 -
0 100 200 300 400 500 600 700 800

Cross-Sectional Area (square feet)

- Escoffier Peak Tidal Current ——-Critical Velocity Curve




Current Velocity Alternative Comparison

= Different combinations of width and depth of the Palma Sola
Bay channel were evaluated and compared to Alternative 7.
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Palma Sola Connection Final Design

= Design alternatives developed to evaluate current velocities at the Palma
Sola Bay outlet and decrease current velocities.

= The Escoffier (1940) analysis was as a basis for modifying the existing
channel cross-section.

= Final design developed on Stantec based on results of Alternative 11.
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Cgl Overall Finding

= Time-tested methods developed for coastal engineering such
as the 1940 Escoffier analysis can be used in conjunction
with advanced numerical models like Delft3D to further the
application of environmental science in coastal environments
and habitat restoration projects.
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Perico Preserve 2012




Perico Preserve 2015




/igt‘ Perico Preserve Before and After Plantings
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Perico Preserve Phase Il - Rookery Island
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CRBI Neal Preserve 2007




CBI Neal Preserve 2012
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Native American and Cultural Archeology
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Native American and Cultural Archeology
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Robinson Preserve Expansion
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Robinson Preserve
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Robinson Preserve
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