Engineering Evaluation of
Ft. George Inlet and

Adjacent Beaches




Study Objectives

m Update previous model with 2002 bathymetry in
Ft. George Inlet

m Model existing conditions for tidal currents and
waves

m Evaluate effects of combined flood shoal and
Ward' s Bank alternative from previous study
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Bathymetric Comparison
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Tidal Circulation Modeling

m Purpose:

o Evaluate Modificationsto Tidal
Circulation

o Evaluate Changes in Sediment Transport

m ADCIRC
m Sediment Transport —van Rijn Formula
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elevation

EELW ;—I St. Andrew Sound

9.0

Ft. George Inlet
St. Johns River

\ St. Augustine Inlet
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EXisting Bathymetry
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Combined Alternative
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Existing Conditions
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bined Alternative
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Difference — Combined (Spring Flood)
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Difference — Flood Shoal
(Spring Flood)

diff GEAG00
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Difference — Flood Shoadl
(Spring Ebb)
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Difference — Ward’ s Bank
oring Flood
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Difference — Ward' s Bank
(Spring Ebb)
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Sediment Transport — Existing
Conditions (Flood)
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Sediment Transport — Existing
Conditions (Ebb)
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Sediment Transport — Combined
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Sediment Transport — Combined
i E_ernati ve (Ebb)
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Sediment Transport Difference
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Sediment Transport Difference
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Combined Alternative Tidal Prism

— Existing 2002 — Combined Alternative
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Tida Prism Comparison

— Existing (2001) — Flood Shoal — Ward's Bank — Existing (2002) — Combined
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Tidal Prism Comparison of Combined Alternative with 2002 Bathymetry

Simulation

Existing (2002)

Flood Tidal
Prism (m”3in
millions)
10.4

Ebb Tidal
Prism (m”3in
millions)
7.7

Flood/Ebb
Ratio

1.35

% increase
from existing -
flood

% increase
from existing -
ebb

Combined

15.7

14.4

1.09

50.96

87.01

Tidal Prism Comparison of Alternatives and 2002 Bathymetry with 2001 Bathymetry

Simulation

Flood Tidal
Prism (m"3in
millions)

Ebb Tidal
Prism (m"3in
millions)

Flood/Ebb
Ratio

% increase
from existing -
flood

% increase
from existing -
ebb

Existing (2001)

11.0

9.4

1.17

Flood Shoal

13..0

9.9

1.32

18.25

4.27

Ward's Bank

11.9

12.5

0.95

7.78

32.27

Existing (2002)

10.4

7.7

1.35

-6.11

-18.60

Combined

15.7

14.4

1.09

42.46

52.03
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Cost Analysis

m Mobilization/Demobilization
o $2 —$2.5 Million

m |ittle Talbot Island Shoreline Construction
¢ $2.50 — $3.50/cy

¢ For 2.2 mey, Total = $5.5—$7.7 Million
m Beach Renourishment South of Jetties

¢ $3.50 — $4.50/cy

¢ For 2.4 mcy, Total = $8.4 — $10.8 Million
m Total Project Price Range

¢ $15.9 — $21.0 Million
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Summary

m Flood Shoal mining produces 1.3 mcy
m Ward' s Bank mining produces 3.3 mcy

m Little Talbot Shoreline reconstruction to
approximately its 1970s |ocation

m 2.4 mcy available for sediment by-pass
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Conclusions
m Tidal Circulation Results
+ Advantages

+ Reduces flow velocities through the inlet and
along Little Talbot Island shoreline

¢ Flow path Is centralized in the channel

+ Disadvantages

¢ Increases flow velocities at bridge on ebb
(Potential scour)

¢ Increases flow velocities north of flood shod
cut - east side of channel on flood and west
side of channel on ebb
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Conclusions

¢ Increasestidal prism

¢ Tidal prism flood/ebb ratio is
approximately 1
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Wave Modeling

m Purpose:
+ Evaluate Modification to Wave Climate
+ Evaluate Changes in Littoral Drift

m STWave

¢ Existing Conditions, Flood Shoal, Wards Bank,
& Combined Alternative

m Conditions Defined by WIS Data
¢ 15 Cases
¢ 87.4% of All Waves
m Calculate Littoral Drift TAYLOR ENGINEERING INC




Model Grid

NEERING INC




Existing Conditions

= ]

Case 5-2:
H., =295ft
TIO =8 sec

S i : =]
- o TR =] ]

TAYLOR ENGINEERING INC




Combined Alternative
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Wave Height Difference
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