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Outline

* |ntroduction to GenCade

« GenCade Method

« Background Information and
Introduction to Onslow Bay,
NC

e GenCade Results

« Developing a Sediment Budget
with GenCade and SBAS

« Summary and Conclusions
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GenCade

Integrated GENESIS and Cascade models for shoreline change and
regional sediment calculation

Connects inlets, navigation channels, ebb and flood shoals, and
beaches in engineering activities in a regional framework

Decision-making support for planning, operation, and engineering
In SMS 11.1; PC, user-friendly interface for engineers & SC|ent|sts

21 5MS 11.1 Development - [Interm_Beauf-Bogue_V99.sms]
.&,Hc Edt Display Data GenCade Web Window Help

sHeM EQs b
[ [

[= OF Map Data
(045 Meige covera ge
| = Lty GenCade Data
= il GenCade Gnd
[i23 Shoreline Change
[i2§ Pate of Change
[ Shoreline
= [ Images
[ e H-18-30_2000

ks
) Beaufort

e 2 %e’f" Bogue Inlet  Initial

he @ \s\a shoreline _.

hinznsas Final calculated

i shoreline

j1zzings W

J(2601700.0, 313930.0)

Q @ QE ﬂ B+9rank

ER s wDC
| [
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GenCade

ties [ Long-term Morphology: |
- .Response — geean:

Regional . SGRAT g
Applications _ ; ‘ Bypassing Path._ j

Why GenCade?

Sediment storage and transfer (bypassing, back-passing)
Navigation channel maintenance

Multiple interacting inlet dredging & placements on beaches
Cumulative impacts

Sources & sinks (shoal dredging and beach nourishment)
Compatibility with data and previous calculations

= ERDC
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Overview of Onslow Bay
Cape Lookout to S0 T TR -
Cape Fear

More than 185 km of
shoreline

11 inlets

Developed and
undeveloped barrier
Islands

Few coastal
structures

North Carolina

= ERDC
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Problem Statement

Main goal — Improve understanding of the Onslow Bay regional sediment
system

Initial Task

- use a numerical model to calculate shoreline change and longshore
sand transport in Onslow Bay

Final Tasks
- develop a sediment budget based on the numerical modeling results

- develop a tool to connect GenCade results to the Sediment Budget
Analysis System (SBAS) automatically

BUILDING STRONG Innovative solutions for a safer, better world




GenCade Calibration

Three separate
GenCade models

* Primary

- 8 inlets

- 4 wave gauges
» Secondary-East

- 2 inlets

- 3 wave gauges
« Secondary-West

- 4 inlets

- 2 wave gauges

il

ERDC
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GenCade Callbratlon

GenCade Input

» 1997 and 2004 shorelines

» Waves (WIS 63274, 63276,
63279, 63292, 63298, 63304)

« Masonboro Inlet jetties
e Carolina Beach seawall
» Fort Fisher revetment

& - Beaufort Inlet terminal groin
» Beach fills on Bogue Banks, Figure Eight Island, Masonboro Island,
Wrightsville Beach, Carolina Beach, and Kure Beach

» Beaufort Inlet, New River Inlet, Rich Inlet, Masonboro Inlet, Carolina
Beach Inlet dredging events

= ERDC
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GenCade Calibration

Parameter Value
Start Date 1/1/1997 0:00
End Date 8/27/2004 0:00
Time Step 0.5 hr
Recording Time Step 168 hr
Effective Grain Size, mm 0.17
Average Berm Height, m 1.4
Average Depth of Closure, m 8.1
Lateral Boundary Conditions Moving
K1 0.6
K2 0.4
ISMOOTH (smoothing window) 100
Cell spacing, m 91
ERDC
BUILDING STRONG Innovative solutions for a safer, better world




GenCad_eResuIts Secondary-East

Left and right bypassing bar evolution at Beaufort Inlet

— e ft Bypass
——Right Bypass

W 2004 Survey

1/1/1997 1/1/1998 1/1/1999 1/1/2000 12/31/2000 12/31/2001 12/31/2002 12/31/2003 12/30/2004

Beaufort Inlet

Inlet
Beach fills
150 B
[ =
F
g 100 | 5
Py [11]
2 50
1]
o =
(&)
Q
£
°
(o]
N
(/2]
-100 } ——Measured
—Calculated
-150

-200
54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2

s Distance West of Cape Lookout, km
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GenCade Results: Primary

Beach fills

= Measured

190 | — Calculated

100 |

)]
o

Shoreline Change, m
g4 o

-100 |-

-150

TR
110 20 70 50 30

- Distance West of Cape Lookout, km
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Mason Inlet
RichInlet

New Topsail Inlet
New RiverInlet
Brown Inlet
Bearlnlet
Boguelnlet

P
w
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GenCade Results: Secondary-West

200

Shoreline Change, m

~—Calculated

-100 } ‘

w— Measured ‘

-150 |

Carolina Beach
MasonboroInlet

Mason Inlet
Richlinlet__

-200

170 160 150 140 130
Distance West of Cape Lookout, km

- 1997 initigles, 2 |
2004 calge

-l
[\o]
o

g.

. er //Carolina Beach
revetmertts seawall

ERDC
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GenCade Results: Longshore Transport

1,500,000
1 + South-Westerly
—
I - =am =y
51:000:000 [y A =ir =% -t F==drEo 1
= 1! ' J e
@ ' " | N
2 - ' '
= 1 st I, f\ e '!
E 5DDDDD --rJ' J m L) /-—-’_' R
o
-
o
-] ~
z
g s
5 1 P = = = - et _%
S | = 2|l El 2|8 =1 &1l S
i — | = = = o [
@ s | s| =|% = £ 5 o |-North-Easterly &
o <+ ~ (1] (1] o [+ <@ (=9 @ [=] é
— = m
£ -1,000,000 = = =2 ¥ =z o 4
—— SW and NE directed Transport - — - Gross Transport ~ ——Net Transport
-1,500,000
160 140 120 100 80 60 40 20 0
i Distance West of Cape Lookout, km -
B ERLIL
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GenCade Results: Longshore Transport
(20 years)

1,500,000
Net, gross, SW and NE directed transport
averaged over 20 year simulation period
< 1,000,000
- i -
@ - = 1" - - -l o - - - - -
- ] - l!' ] - - - -—— - v - -
g lI (] \ " A Y ' Il- -
% ! ] +South-Westerly
1 d -—
3 500,000 o A1
o 1 " — | I"
/]
[ 1
5 J\,\
I= 0 ' = : :
Q
£ -- !
=]
@
: .i o
© = L bt /\
O © - —
< -500,000 8 ° 5 - = - = - __,.__4‘_;1
=] = et [0 - E — +
E 2 < 2 E‘ 5 E = % - North-Easterly | o
S & 8 53 z £ 5 glL——=> J¢
S T & 23 o S o o @
1 o = = x =z =z m 0O m m
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160 140 120 100 80 60 40 20 0
-
| Distance West of Cape Lookout, km
|
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14




Advanced Cards

E- | i + | nobyp - WordPad

Home View
m Courier New 11 || A

Paste B 7 U ahe X. 3 &5 ~ é
Clipboard Font
-|---':'I---|---1---|---2-

=

Ll 3. oUuuuu

PDE: 0.100000

whe Wb e e Wbe SEP&.S e b b ke e

ISBRSQl:1
ISBRSQ2:1
ISBLRSV1:1
ISBLSVZ2:80

ERDC

®
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Sediment Budget: Producing output
from GenCade

BT SBASQ1:63
& A& BISBASQ2:63
f:g&.{JSBASV1:63
AT SEASV2 ;148
: BT SBASQ1:149
ST SBASQ2:149
T SBASV1:149
Bl SBASV2:155
L SBASQ1:156

4
/d

Typical outputs
» Shoreline change
» Longshore transport
* Inlet shoal volumes

New input file created to output

volume change for specific

cells and longshore transport Pl SBASQ2:156
I SBASV1:156

rates between cells T o0 020

EYISBASQL:223
"TISBASQ2:223
ISBASV1:223
ISBASV2:229
ISBASQ1:230
ISBASQ2:230

= ERDC
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Sediment Budget: Producing output
from GenCade

L i 2 2 2 2 2 2 322 223 222322 i id il d 2

Flgure glght lSland _? :nwﬁaafftn'fnawaaar«&wain?aﬁwaa??é?a?grgg-{waaﬁaavannanaewanwnawanga:
1 _ SBAS CELL 1 VOLUME CHA!EEGE (CI;'./YR): 209398.5782
| PLACEMENT (CM/YR): 116497.5174
Mason Inlet / REMOVAL (CM/YR): 0. 0000E+000
4 SBAS CELL 2 VOLUME CHANGE (CM/YR): 0.0000E+000
PLACEMENT (CM/YR): 0. 0000E+000
REMOVAL (CM/YR): 0. 0000E+000
SBAS CELL 3 VOLUME CHANGE (CM/YR): 71521.8133
PLACEMENT (CM/YR): 217076.2381
N P : : REMOVAL (CM/YR): 0. 0000E+000
SBAS CELL 4 VOLUME CHANGE (CM/YR): -291913.1612
77 A Pe—— PLACEMENT (CM/YR): 0.0000E+000
Wn htSV|”e | WRIIRN REMOVAL (CM/YR): 327990.9759
g A, h SBASQ]. 63 SBAS FLUX ARROW 1 TRANSPORT FLUX TO RIGHT (CM/YR):
' 2 362863.0875
Beach \ ISBASQ2:63 SBAS FLUX ARROW 1 TRANSPORT FLUX TO LEFT (CM/YR):
- -332898.6535
ISBASV1:63 SBAS FLUX ARROW 2 TRANSPORT FLUX TO RIGHT (CM/YR):
ISBASV2:148 436323.8119 ¢ A
. SBAS FLUX ARROW 2 TRANSPORT FLUX TO LEFT (CM/YR):
ISBASQ1:149 -499260. 4387 :
ISBASQ2:149 SBAS FLUX ARROW 3 TRANSPORT FLUX TO RIGHT (CM/YR):
ISBASV1:149 Oz A
SBAS FLUX ARROW 3 TRANSPORT FLUX TO LEFT (CM/YR):
ISBASV2:155 -499260.4387 4 :
. SBAS FLUX ARROW 4 TRANSPORT FLUX TO RIGHT (CM/YR):
TSBASQ1 :156 342132, 9471
TSBASQ2:156 SBAS FLUX ARROW 4 TRANSPORT FLUX TO LEFT (CM/YR):
. -259515.1491
SBASV1:156 SBAS FLUX ARROW S TRANSPORT FLUX TO RIGHT (CM/YR):
ISBASV2:222 436456.8445 " R
. SBAS FLUX ARROW S TRANSPORT FLUX TO LEFT (CM/YR):
ISBASQ1:223 >389916. 8611
ISBASQ2:223
ISBASV1:223
ISBASV2:229
ISBASQ1:230
ISBASQZ =t ERDC
BUILDING STRONG Innovative solutions for a safer, better world

17




Sediment Budget: Using GenCade

results in SBAS

WA AR AR AR R R R R R R R R R R

-

SBAS CELL
SBAS CELL
SBAS CELL
SBAS CELL

SBAS FLUX ARROW
362863.0875
SBAS FLUX ARROW
-332898.6535
SBAS FLUX ARROW
436323. 8119
SBAS FLUX ARROW
-499260.4387
SBAS FLUX ARROW
436323. 8119
SBAS FLUX ARROW
-499260.4387
SBAS FLUX ARROW
342132.9471
SBAS FLUX ARROW
-259515.1491
SBAS FLUX ARROW
436456. 8445
SBAS FLUX ARROW
-389916. 8611

®

1

SBAS OUTPUT »

R A AR A A I R A S RIe N Sk i i S i TWO pleces Of |nf0rmat|0n

209398.5782

neorsi needed for input into SBAS

0. 0000E+000

0. 0000E+000 « SBAS output from GenCade

VOLUME CHANGE (CM/YR):
PLACEMENT (CM/YR):
REMOVAL (CM/YR):
VOLUME CHANGE (CM/YR):
PLACEMENT (CM/YR):
REMOVAL (CM/YR%: o 0. 0000E+000

VOLUME CHANGE (CM/YR): 71521.8133 ° i

REMOVAL (CM/YR): 0. 0000E+000

VOLUME CH4 AR TAREY =
PLACEMENT

Wi own B B W W NN

ERDC
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Sediment Budget: Using GenCade
results in SBAS

==

Add Features to Alternative Jure ght_ls ] Units:cu miyr
Morth Carolina -
| GenCade Shapefile Vanable . Value | Locked | Shared With Notes
: 3mob\GIS\Work_Draft\_AD46_10JULY2013\Scripts\test d F‘} SUURCE FLIDES
Nyan-2p-nAp Ind ki = RS yEst gencace o) e flux_meters_14 499 260.00 0.00 Mason_Inlet
GenCade GEN File ) flux_meters_15 362 863.00 0.00 Rich_Inlet
\\sam-ap-map3mab\GIS \Work_Draft\_A046_10JULY2013\Scripts\test_gencade_¢ || SINK FLUXES
B flux_meters_13 436,324.00 0.00 Mason_inlet
i = flux_meters_16 332,899.00 0.00 Rich_lnlet
\\sam-ap-map3mob\GIS\Work_Draft\_A046_10JULY2013\Scripts\test_gencade ¢ | p—_?~| @ 209.398.00 0.00 N/A
Projection (PRJ) File . Placement 116.498.00 0.00 /A
- | Removal 0.00 0.00 A

\liam-ap-map3mob\GIS\Work Draft\ A0%_10JULY2013\Scripts\test_gencade ¢ || mv
| < >

Fe [8 Vew Beoleads Jwet Seetion Gecorocesing  Customics  Wirdoss

X Aoyt * Ly |

288

:l;!nlst = /
Shackieford_Banks
b
[\I/.
Browgy#1sland |

2On¥lew_Beach
New_Rier_inlet

1 0. po0004

o B o e e

ST 00000

Top _sol_lsland

ST

aff_Topsail_Inlet
afid_Hutaf_|sland

. Figure_

+ wissgiis Magoff” Inl
Wright
Masonboro_Inlet

Masonboro_|sland

Carolina_Geach_Inlet
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Sediment Budget in SBAS

sas eaulil f;ﬂe:
% @ 5202501
N~

1,500,000

+ South-Weste rl\1
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8
8
1
|
|
1
1
|
)
)
)
1
1
1
1
5
!

8
8

Mean Sediment transport, cubic metersiear
(=]

-500,000 =
= - North-Easterly
g —l
-1,000,000 +—8- )
- SW and NE directed Transpot = = Gross Transport —Net Transport ,D‘
L A

———————  -1,500,000
BUILDING STRONG 50 40 30 anovative solutions for a safer, better world
Distance West of Cape Lookout, km
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Mean Sediment transport, cubic metersiear

Sediment Budget |

N BS

-

431 133 B840 4739

+ South-Westerly
] ~——
1.000.000 T —== _,‘,_,r"‘,-:-,,,-,-,:,—,-.- D R e ST —==a o =jr D— S
0 \ :
]
-500,000 28 % E
S = g
@ - North-Easterly s 2 2
-1,000,000 }= > @ @ @
—— SW and NE directed Transport = — Gross Transport —Net Transport
1,500,000 1
130 120 110 hAnovative soldtions for a safér, betteéf world#*©
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Sediment Budget in SBAS

+ South-Westerhi
—

Mean Sediment transport, cubic metersiear

= = =
[=] o -
- North-Easterly | & @ =
— = = [
——SW and NE directed Transport = = Gross Transpot ——Net Transport
-1,500,000
185 160 155 150 145 140 135 130 125 120 115

Distance West of Cape Lookout, km
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Imported GenCade Results

= ERDC
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Summary and Conclusions

« Shoreline change and longshore transport calculated by
GenCade were similar to measured values

 GenCade modeling was conducted to improve the
understanding of Onslow Bay as a regional sediment
system and provide information for a sediment budget

 GenCade can be applied to produce a sediment budget
In SBAS

L= ERDC
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