MODELING

 Wave, Hydrodynamic, Sediment Transport Modeling



e

Model Application

* NOAA WAVEWATCH (1999 to 2011)
* CMS Wave
e CMS Flow and Sedimentation

* GENESIS-T

The Coastal Modeling System (CMS) is an integrated modeling
system designed to simulate nearshore processes, especially
with respect to navigation channel performance and sediment
exchange between inlets and adjacent beaches. CMS couples 1
flow, wave, and sediment transport models to simulate waves, 4

current, water level, sediment transport, and morphology
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-Holden Beach annual beach and bathymetric surveys
-USACE AIWW and Lockwoods Folly Inlet bathymetric

surveys
-LIDAR topographic data (NOAA Digital Coast, 2004 NC
‘Flood Mapping)
~ -Coastal Science and Engineering (CSE) 2008 survey
(mlet/AIWW Eastern Channel, LWF River)
- -USACE LWF River survey
-NOAA Charts (inshore and offshore)




Figure 5. Wave model grid with interpolated bathymetry (2009) and aerial photograph (2008).

Computational cells not shown for clarity







RDI TRANSECT LOCATIONS. INSTRUMENT LOCATIONS
POINT | TRANSECT | NORTHING | EASTING
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@® Gauge_Locations
RDI_Locations

v | Pesk Discharge (f%/s) | Peak Velocity (fvs) | Tidal Prism ()
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Red 2004, NA, Full Season (364 day)
Black 2008, NA, Full Season (364 day) 5 |
Blue 2009, NA, Summer/Fall (190 day) B A o 5

' . 5 v o S
Oak-West  [S5) Oak'M'd o el Oak-East E

50,000 cy Oak Oak
da S HB West | HB Mid | HB East | Inlet (Y) West Oak Mid East

2004 -81,258 -49,420 | -162,640 | 104,050 -61,675 | -106,490 -97,938

2008 -70,708 -63,476 | -370,420 31,593 -93,119 | -154,810 | -188,610

Annualized
2009 364 17,083 56,602 | -235,776 103,834 105,901 5,608 -3,088




HB-East Transect for 2004, 2008 and 2009 runs. black=2008fullyear; red=2004fullyear; blue=2009 190day

—_—

10,000 cy



Oak Oak

da S HB West | HB Mid | HB East | Inlet (Y) West Oak Mid East
2004 -81,258 -49,420 | -162,640 | 104,050 -61,675 | -106,490 -97,938
2008 -70,708 -63,476 | -370,420 31,593 -93,119 | -154,810 | -188,610

Annualized
2009 364 17,083 56,602 | -235,776 103,834 105,901 5,608 -3,088
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'CMS ALTERNATIVES MODELING

Baseline “no action” case

“Short” groin and 60,000 cy nourishment
Long groin and 90,000 cy nourishment
60,000 cy nourishment

90,000 cy nourishment

“short” groin only case |
“long” groin only case -
1,310,000 cy Central Reach nourishment ‘
Outer channel re-location

. “Short” groin, 60,000 cy nourishment, and outer channel

relocation S
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-Black contour lines
V\ . .
| Sediment erosion,

(End of simulation) . l
i \/ shoreline retreat

-Blue contour lines S =

and background

bathymetry
(Start of simulation)







-Black contour lines
(Short Groin +
Nourishment
Alternative)

-Blue contour lines
and background
bathymetry

(No Action)

Areas Impacted by Short Groin
and Nourishment Alternative

Minor increased
erosion shoreline

Sediment accretion,

shoreline grown due

Extended shoreline to groin

from nourishment
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AIWW and Bend Widener)

Borrow Area Related
Changes
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Channel Training up
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Relocated Inlet
Channel

-Black contour lines
(InletRelocation
Alternative)

-Blue contourlines
and background
bathymetry

(No Action)

Existing Inlet
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Channel Alignment
Adjusting

Model Start Channel
Location




Model Start Channel
Location

AIWW and Bend
Widener Borrow Area

Eased transition from
AIWW to Inlet
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—Areas 1 and 2, impacted

by nourishment and short

groin alternatives

------ Areas 3 and 4, impacted
by long groin alternatives



AREA 1

AREA 2

Volume Change

Volume Change

Relocation, AIWW Borrow Area

Alternative (cy) (cy)
60,000 cy Nourishment Only 55,029 1,451
Short Groin Only 9,004 -8,032
Groin and Nourishment 64,033 -6,518
Channel Relocation -11,479 -1,099
Central Reach Nourishment 31,035 65
Groin, Nourishment, Channel 60,939 15.408
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AREA 1

AREA 2

Volume Change

Volume Change

Alternative (cy) (cy)
60,000 cy Nourishment Only 55,029 1,451
Short Groin Only 9,004 -8,032
Groin and Nourishment 64,033 -6,518
Channel Relocation -11,479 -1,099
Central Reach Nourishment 31,035 65
Groin, Nourishment, Channel 60,939 15,408

Relocation, AIWW Borrow Area

Starting
Channel
Location




AIWW and Bend
Widener Borrow

Starting
Channel
Location
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Volume Change

Alternative (cy)

90,000 cy Nourishment 87,327 ST
Long Groin Only 45,963 -15,677
Groin and Nourishment 131,887 -15,336

Channel Relocation

Central Reach Nourishment

—Areas 1 and 2, impacted
by nourishment and short
groin alternatives

Areas 3 and 4, impacted
by long groin alternatives
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ANNUALIZED COSTS

* Nourishment — 100,000 cy - $1,000,000
— Interval is key (1 yr, 2 yr, 3 yr, 4yr)

 Groin— 500 ft + Seaward Head Stone —
$1,000,000 (includes engineering)

* Channel Relocation - $1,000,000/yr (~$250,000
per quarter)

* Monitoring - $100,000 to $200,000/yr
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