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HTSTORICAL PERSPECTIVE

__,, IOSlon on Palm Island (downdrift) Shoreline

» Breaching was Observed Both on State Park Beach
as well as Gulf-front Beaches Downdrift of Stump
Pass



s 2003: Initial Restoration

EROSION"CONTROL PROIECT HISTORY

— Placed ~925,000 CY from Stump Pass and Nearshore Area
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— Cut j‘ncn
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. 2006: First Renourishment

— Placed ~426 000 CY from Stump Pass
|ﬁed Channel Alignment

’@11 Second Renourishment

é"‘" — Placed ~374,000 CY from Stump Pass
- — Created Shorebird Habitat Area

« CURRENT: Develop New Long-Term
Management Plan
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HISTORICAL PERSPECTIVE



-"!54_-AN FORMULATION
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4shment and New Structural Complement
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\,Storm Damage Reduction Benefits Along
eloped Shoreline Through “Engineered Beach Design”

,_,-._~« de for Improved Navigation Through Stump Pass

Enhance Recreational Opportunities
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'_ — Provide Environmental Protection and Enhancement for
T&E Species

— Apply Adaptive Management



_ STRUCTURAL DESKTOP SUMMARY-
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IGrom (North of Inlet)

Groms (North and South of Inlet)
F reld (North and / or South of Inlet)
e _:.Shoal Restoration

— 'fh‘?bat Armoring ~ Screened Out

—« Seawalls | Revetment ~ Screened Out

» Breakwaizars ~ Screened Out

« Innovative Techinclogies ~ Screened Out

 Interior Channel Dredging ~ Screened Out

PLAN FORMULATION



STAKEHOLDER INPUT

E _—
nts of Palm Islan'd' Revisited AIternatives and

1V (U o .

End of Palm Island (South Slde of Inlet)
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ad Preferrlng a T-groin Field if Alternatives
sis Determined That a Structural Complement
Benef|C|aI

PLAN FORMULATION



ATERNATIVES DEVELOPMENT
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~+ Terminal Groin (MK)
» Permeable Groin Field (MK)
 T-groin Field (PI)

— Ebb Shoal Restoration
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ACH EILE AND TERMINAL STRUCTURE

ALTERNATIVE 1.
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BEACHFFILEAND PERMEABLE GROIN FIELD
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ALTERNATIVE 2. ...
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- BEAGH EILL AND. I-GROIN FIELD. ..
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ALTERNATIVE 4.
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- NUMERICAL MODEL STUDY.
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3D Model -
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coupled Simulation of Waves, Flow, and
ment Transport

Source

M ' _eI Calibration and Validation
'-’—‘5_ — Gauge Deployment to Collect Data
~ — Topo/bathy Model Study Survey
— Topo/bathy Historic Monitoring Surveys
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MODEL CALIBRATION

« July 30 — September 4, 2012
» 3-Dimensional(4 Layers)

» Forty-seven (47) Simulations with
Various Combinations of Model
Parameters and Formulations

Parameter Range

Number of Vertical Layers 1,4, 8, 10
Sediment Size (mm) 0.1-0.43
Chezy Bottom Roughness 25 — 145

Stress Formulation due to Waves Fredsoe, Grant, Van Rijn
Minimum Depth for Sediment Calculation (m) 0.1-0.5
Wave Related Transport Factor 0.05-1.0
Current Related Transport Factor 0.05-1.0

NUMERICAL MODEL STUDY



MODEL CALIBRATION: July 30 — Sept. 4, 2012
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NUMERICAL MODEL STUDY



MODEL CALIBRATION: July 30 — Sept. 4, 2012

Wave Height - Offshore
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NUMERICAL MODEL STUDY




MODEL CALIBRATION: July 30 — Sept. 4, 2012

Modeled Morphologic Changes
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NUMERICAL MODEL STUDY



IVI_ODEL CALIBRATION: July 30 — Sept. 4, 2012

Cell # Measured Shoreline Modeled Shoreline Change
. Change at MHW (ft at MHW (ft
|1: R-8 —R-14 -16.5 -0.8
- |2: R-14 — R-20 -0.02 -0.3
3: R-20 — Stump Pass 0.5 -12.2
4: Stump Pass Not Applicable Not Applicable
5: Stump Pass — R26 9.8 11.2
6: R-26 — R-29 16.7 14.3
7: R-29 — R-39 -0.5 -8.8
8: R-39 — R-47 -8.6 -8.6
T C Measured Volume Change | Modeled Volume Change
Q ell #
—_—
% 1: R-8 — R-14
C |2: R-14 — R-20
8 3: R-20 — Stump Pass
'S | 4: Stump Pass
Q© |5: Stump Pass — R26
§ 6: R-26 — R-29
O |7: R-29 — R-39
= [8:R-39 — R-47

NUMERICAL MODEL STUDY



MODEL VALIDATION: Juwy:31, 2008 — AUG., 1,.2009
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MO_DEL \/ALIDATION: Juwy:31, 2008 — AUG. 1,2009

\
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Volumetric Changes|

Cell #

Measured Shoreline Modeled Shoreline

Change at MHW (ft Change at MHW (ft
|1: R-8 — R-14 -14.5 -23.8
| 2: R-14 — R-20 -29.8 -18.1
3: R-20 — Stump Pass -7.7 -10.5
4: Stump Pass Not Applicable Not Applicable
5: Stump Pass — R26 -58.4 -120.6
6: R-26 — R-29 -31.1 -82.5
7: R-29 — R-39 -9.1 -17.3
8: R-39 — R-47 4.0 41.6
Cell # Measured Volume Modeled Volume Change
Change to DOC (c to DOC (c
1: R-8 — R-14 22,110
2: R-14 — R-20 -112,195
3: R-20 — Stump Pass -23,702
4: Stump Pass 79,229
5: Stump Pass — R26 -128,066
6: R-26 — R-29 -47,883
7: R-29 — R-39 39,472
8: R-39 — R-47 101,969

NUMERICAL MODEL STUDY



ALTERNATIVES ANALYSIS
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| MQDEL RESULTS: 4-YEAR SIMULATION

ALTERNATIVE 0 ALTERNATIVE 1
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ALTERNATIVES ANALYSIS
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SEORING SUMMARY

INFILLING

VOLUME CHANGE

BORROW AREA

TOTAL SCORE
RANK

ALTERNATIVE
ACREAGE CHANGE

DOWNDRIFT EFFECTS*
CONTROLLING DEPTH

UBF NBF SBF UBF NBF SBF
0 0 0 0 12

7 12 19 14 10
31 11 47 8 0

6 13 18 45 16 20
26 0 53 2 15 0

M CONSTRUCTION BUDGET

= N NN
coO W 0 Ui

0: No New Action * Higher Score = Better Performance
1: Terminal groin on Manasota Key (MK)

2: Permeable groin field on MK
3: Term. groin on MK & T-groin field on Palm Island
4: Ebb Shoal Restoration

PERFORMANCE EVALUATION



~ " DiscussIoN
oin Field on MK Identified as Preferred

I
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 Renourishment Remains Critical and is
)mmended on an 8-year Cycle

8 ::-'<'

4-"‘

s=—1r Channel Maintenance Dredging is Recommended
,-—’on a 4-year Cycle

- T-grom Field is Recommended as an Adaptive
Management Strategy

 Ebb Shoal Restoration is Also Recommended as an
Adaptive Management Strategy



~ FDEP"AND PARK SERVICE INPUT -
‘M{ — —
‘Park Service f‘ncluded That the Term.
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rns of Downdrift Impacts Immediately South
rC posed Terminal Groin (within State Park
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~» Additional modeling was suggested

DISCUSSION



T‘ERNINAL GROIN OPTIONS .

A T_erminal Groin is 200 Feet Longer
erming FoiNn IS sSnirced sou ) Feet

"! ermlnal Groin is Shifted South 500 Feet
1 Termlnal Groin’s Orientation is Shifted 45°
= ;. : Terminal Groin is 20% Permeable

 Alt iF Terminal Groin is 40% Permeable
= AIt 1G: Terminal Groin Crest is 1.5 Feet Lower

ADDITIONAL MODELING



Northing (ft)

 WVIGDEL RESULTS:

ALTERNATIVE 1A vs ALTERNATIVE 1 COMPARISON

Pritary Borrow Area

Alt 1: 400" Terminal Groin
Alt 1A: 600" Terminal Groin
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ADDITIONAL MODELING
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SCORING SUMMARY.

= < = L
S LUy W L = Lolie 4
= 20 = O o <> | FF @) v
<C w = D= AN = | Ow O =
= D < o< Z W =20 N
(a4 o L (@F== = Oom | 0O - é
L < O > 0O O W gL | =2 <C
- ¥ Z| Lo ~
| () — = O
< Q o) =
UBF UBF NBF MK PI* O

3 11 15 15
18 25 14 0 22
15 14 0 24 0
28 38 2 21 5

3 2 2 18 4

4 5 27 13

0 0 33 13

4 5 6 19
1A: Terminal Groin is 200 Feet Longer * Higher Score = Better Performance
1B: Term!nal Groin is Sh!fted South 250 Feet MK = Manasota Key
1C: Terminal Groin is Shifted South 500 Feet # PI = Palm Island

1D: Terminal Groin’s Orientation is Shifted 45°
1E: Terminal Groin is 20% Permeable

1F: Terminal Groin is 40% Permeable

1G: Terminal Groin Crest is 1.5 Feet Lower

ADDITIONAL MODELING



“RECOMMENDATIONS ..
_Out Alternatives 1A, 1B, 1C, 5??1D due to

*"‘f%‘ekmg Input from FDEP and Florida Park Service
- to Select Permeability and Crest Elevation of
-~ Proposed Structure

« Submit JCP for Anticipated 2015 Construction
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