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— Maintenance Dredging, Beach Renourishment and Construction
of Terminal Groin at South End of Manasota Key



OBJECTIVES

Restore and maintain critically eroding beaches
Provide storm damage reduction
Provide protection to failing armoring structures

Provide environmental protection for threatened and
endangered species

Avoid, minimize, or mitigate unavoidable impacts to
nearshore hardbottom from beach restoration

Provide and sustain design beach fill template between
renourishment cycles

Align restoration and nourishment cycles with County’s
existing beach and inlet management program
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0 provide storm damage reduction benefits from a 25-year
return interval storm event
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- NOURISHMENT to offset the background erosion during the
nourishment cycle
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MODELING: 25-YEAR STORM
SBEACH Model Parameters

Transport rate coefficient, K m* /N 0.5 e-006
Overwash transport parameter 0.002
Coefficient for slope dependent term m?2/s 0.005
Transport rate decay coeff. multiplier m-1 0.5
Landward surf zone depth ft 1.0
Effective grain size (mean D) mm 0.35
Maximum slope prior to avalanching degree 15

Based on Wang and Manausa (2013): SBEACH High-Frequency Storm Erosion Model Study for Sarasota County



MODELING: 25-YEAR STORM

ANALYSIS OF STORM EVENTS

Storm Event Return Period of 34-yr ( 1980-2013) Wave Hindcast
< Gulf of Mexico Station 73282-Lat-26.000° | an-.82 450°

Hiase informeiiin Soadles Linear Fit to top 21 events| Hmo =2.3124 + 0.1398 ¢ In [ Return Period(yrs) ]
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Return Period (yrs)

Top 10 events based on Peak Hm
Event Date/Time(UTC) . T 0 Event Date/Time(UTC)

p “mean Hmo
1988/11/23 07:00 - 10. 219. 1985/10/31 21: 2.
1993/03/13 14:00 . 9. 257. 1998/02/04 21: 2.
2001,/09/14 12:00 " 10. 202. 1996/10/08 05: 2
2004/09/05 21:00 . 7. 289. 2004/09/26 12:00 2

2

1983/02/28 22:00 . 10. 238. 2000/09/17 15:00
An event is defined as any period when Hm°> 1.00m 0 ean is direction that waves are arriving from

.50
.50 Bl

EHII&"' US Army Engineer Research & Development Center ST73282_v02

- Based on Wave Information Studies (WIS) Database 25-year Storm Wave height is 9.1 feet




MODELING: 25-YEAR STORM
SBEACH Wave and Hydrograph Input

15

Station WIS-282 data series was analyzed to locate a storm
event spanning over a 36-hour interval with a close match
to the 9.1-foot high wave.

Wave Height (ft)
Wave Period (s)

SBEACH 25-yr Wave Height
SBEACH 25-yr Wave Period

Time (hours)
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According to Wang (2012), the 25-year peak storm -
elevation for northern Charlotte County is 7.9 feet
NAVD88 12 24

Time (hours)

SBEACH 25-yr Hydrograph




. MODELING
Beach Fill Design Parameters -
B3eg DesIq D Be e o€ AVDSS Be )
1 4.75 25*
2 4.75 25¢
3 4.75 50¢
5 4.75 75¢
= 6 7.0 75¢
7 4.75 15%

~ *measured at 4.75 feet NAVDSS
*measured at MHW (= 0.3 feet NAVD8S8)

Beach berm slope, 1V:100H; shoreface slope, 1V:15H, were held constant
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MODELING: 25-YEAR STORM

Building

Initial: Fill ver 4 (50-ft wide)
Final: Fill ver 4 (50-ft wide)
Initial: No Fill

Final: No Fill

Revetment

Hard Bottom
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Elevation (ft, NAVD88)
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Initial: Fill ver 4 (50-ft wide)
Final: Fill ver 4 (50-ft wide)
Initial: No Fill
Final: No Fill
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100 200 300 400 500
Distance (ft)

Design Berm Height +7 feet NAVD88
Design Berm Width at MHW 50 feet

600 700 800 900




DESIGN

. ADVANCED NOURISHMENT

Change Rate
(FT/YR)
2005 (FT) 2016 (FT) 2005-2016 (FT) 2005-2016

Position Position Change

Erosion Rate of
1.7 feet per year

S

R-8 157.0 163.7 6.8 0.6 l

R-9 163.1 183.3 20.2 1.8

R-10 203.1 217.7 14.6 1.3 14 feet over
R-11 93.5 134.1 40.7 3.7 8-year cycle
R-12 193.7 236.5 42.8 3.9

R-13 122.2 152.5 30.3 2.8

R-14 75.9 77.8 1.9 0.2

R-15 195.8 229.3 33.5 3.0




DESIGN

EQUILIBRIUM PROFILE ADJUSTMENT

Dry Beach Width (Coarse Sand)
Initial Placed Profile

Dry Beach Width
Fine Sand
(Fine Sand) Equilibrated Profile (Coarse Sand)

source: R.G. Dean, Beach Nourishment Theory and Practice



DESIGN

EQUILIBRIUM PROFILE ADJUSTMENT

LEGEND
2016 PROFILE

DESIGN FILL Existing profile was shifted seaward to
FOULERATED PROPLE “create” the post-equilibrium profile.

MHW = E|.+0.27 NAVD

Fill template was placed to match post-
equilibrium profile position at MHW.

Fill was adjusted seaward until losses and
gains between adjusted fill template and
equilibrium profile were approximately
equal in magnitude
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DISTANCE FROM MONUMENT (FEET)

—) Based on the volume balancing, the distance from nourished profile to
adjusted profile measured at MHW equaled 20 feet



SARASOTA
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CHARLOTTE
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(O8I, 2016)

MANASOTA
KEY

\
PROPOSED TOE = R-6
OF BEACH FILL PROPOSED LANDWARD
LIMIT OF BEACH FILL

R-7
\ DESIGN MEAN HIGH WATER
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FILLBERM  \
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TOE OF FILL

I - i
939,735 N '_7
= _\)/ \
PERMITTED MANASOTA KEY \ h

RENCURISHMENT BEACH FILL

532,500 E

*AERIAL PHOTOGRAPHY PROVIDED BY
PICKETT & ASSOCIATES, INC., DATED 2017.
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DESIGN

Berm Height +7 feet NAVD88

Berm Width at MHW 84 feet

50 feet design
14 feet advanced
20 feet eq. adjustment
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PROJECT EXTENSION INTO SARASOTA COUNTY



BEACH FILL EXTENSION

HARDBOTTOM IMPACTS

SARASOTA
COUNTY
CHARLOTTE
e MANASOTA KEY 7
OF BEACH F||_|__\ MANASOTAKEYRD iy S
e ———
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il 17 () —— e e 7
ke — — Y \L /
S \ MEAN HIGH WATER (2/15/2018) MEAN HIGH WATER (10/13/2017)
DESIGN MEAN HIGH WATER CHARLOTTE COUNTY

TOE OF BEACH FILL BEACH FILL

GULF OF MEXICO
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= PROBABLE HARDBOTTOM BASED ON 2017 AERIALS

LEGEND

= HARDBOTTOM MAPPED BY OSI, 2018
_? = HARDBOTTOM MAPPED BY OSI, 2017
| | = OPTION 1 BEACH FILL

0 600 1200 2400

To Mitigate Hardbottom Impacts, Create 21-Acre Artificial Reef for $20 Mil.
mmm) Change Design to Avoid Hardbottom Impacts




MODELING: BEACH FILL SPREADING

Original Shoreline

L—“Spreading Out” Losses

Sand Moves Offshore to
Equilibrate Profile

Nourished Shoreline

i “Spreading Out” Losses
N source: R.G. Dean, Beach
' Nourishment Theory and Practice




MODELING: BEACH FILL SPREADING
GENCADE MODEL INPUT

The NOAA Wavewatch III regional model wave data were used as forcing.

The data covered the period from July 2012 to August 2015 at 3-hour intervals approximately 6
miles offshore of the Project Area.

Shoreline
Orientation
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ODELING: BEACH FILL SPREADING

GENCADE MOoDEL PARAMETERS
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0.5 0.35 2.0 13.1 1 0.5 Yes




MODELING: BEACH

FILL SPREADING

GENCADE MODEL
CALIBRATION

Average 2001-2018 Measured Erosion Rate between R-167 (SAR) and R-15 (CHAR) = 1.4 ft/yr

Average 2017-2024 Modeled Erosion Rate between R-167 (SAR) and R-15 (CHAR) = 1.7 ftlyr ‘

Shoreline Change Rate (ft/yr)

Erosion

Accretion

2001-2018 Shoreline Change Rate Measured
2017-2024 Shoreline Change Rate Modeled

8-year Simulation 2017-2024

Compared Modeled Shoreline Change
Rates to Measured based on 2001 and
2018 Surveys

R-180 R-1 R-5

25000 20000 15000
Distance along Gencade Grid (ft)



MODELING: BEACH FILL

SPREADING
GENCADE MODEL

Shoreline: Initial

Shoreline: After Beach Fill Placed
Shoreline: Final After 8 Years
Hardbottom

8-year Simulation 2017-2024
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R-180 Fill from R-173+450 in Sarasota County
A ; o to R-11 in Charlotte County

Beach Fill Initial Shoreline Advancement

Fill ing:
Beach Fill Effect After 8 Years Compared to No Action o o 4'_ ?,’”ead'““

42
Hardbottom Relative to Shoreline : 2.35
2 19.
: 25.
1 33.

Beach Fill Spreading (ft)

ok Stump Pass
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- QUANTITIES AND COST

—

—

 Miles on Manasota Key
{)00 CY on Manasota Key

5 CY/ FT

—_—
- = T —
=

’t Beach Fill $30.4 Mil. (Manasota Key & Knight Island — addl. 313,000 CY)
= - Artificial Mitigation Reef $6.8 Mil.
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- February 16 ~ 20, 2020
* f:i-'lopper Dredges to Arrive and

= Start Pumping Sand
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