RSM Process

4. TAKE ACTION .
-Construct, monitor & adaptively manage :
-Capture benefits & lessons learned 1. UNDERSTAND REGION

-Incorporate into standard practice () -Sediment sources, preject needs,
processes, gaps, engineering actions,

O . o .
O ecological considerations
Q ~ -Resources, challenges & requirements
A8

.

4

(‘ .
3. REGIONAL RSM STRATEGY \
-Integrate projects into Regional Strateék_g___,
-ID authorities, funding, permit requirements;

leveraging opportunities
-Prioritize: need, benefits, timelines

2. EVALUATE RSM STRATEGIES
(PROJECT SCALE)
-Efficient & effective use of sediments
-Project-level analysis
(tools, models, technologies)
-RSM pilot projects

Communication, Collaboration, Innovation, Decision Making
Interagency, Stakeholders, Partners, Resource Agencies




Overview

- Applications of sediment budgets

Terminology

- PotentialBudget NAP_ASG fina
SBAS - PotentialBudget NAP_ASG_final

Steps in formulating a sediment budget
Simple example: Hillsboro Inlet, FL
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Why and When do we need Sediment

LEGEND: _

LLnJ- R
=

Modern Era (1980-2003)

Budgets?

Figure 2 Exst Fas Sedimen: Badge

hes Inlet Conceptual Sediment Budget

East Pass, FL

(Taylor Engineering)
from Inlet Management Plan

(Moffatt & Nichol)

Moriches Inlet, NY
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Sediment Budgets...

= Define regional and local patterns and magnitudes of
sediment transport
» For different time periods (e.g., “historic” and “present-day”)
» For different projects (e.g., beach nourishment versus groin field)
» For different conditions (e.g., “typical” and “storm”)

* Provide ground-truthing for more detailed modeling

* Tool for communication with clients, sponsors, and
partners

= May be applied to determine design criteria and
mitigation
» e.g., sand bypassing guantity, adjacent beach nourishment

3 ERDC

Innovative solutions for a safer, better world




Definitions of Sediment Budget Types

Conceptual

- Developed relatively quickly (~days
to weeks)

- Reconnaissance level

- Based on literature review, existing
knowledge, observable morphologic
change, available databases

- Could be as simple as cells and
direction of transport rates

- Used to develop a framework for &

more detailed budgets and identify KNS

gaps in knowledge

- Estimate confidence level

BUILDING STRONG,, Innovative solutions for a safer, better world
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Definitions of Sediment Budget Types

Interim
“Working budget” based on initial analyses
- Data analyzed may include historical data, dredging
records, shoreline change, numerical model calculations
- Interim budget has time period and event = epoch
- May be revised
several times Ship Island, Mississippi
In developing
operational
budget
Feasibility-level
- Time ~ months

3 ERDC
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Definitions of Sediment Budget Types

Operational

A final budget that is used in regional planning and initial
design of site-specific projects

May be a series of budgets representing typical and storm
years

Represents regional as well as project sources and sinks
Developed with most available data sets, with some
redundancy to develop confidence in estimates

Can be updated with new knowledge and engineering
activities

Typically associated with programmatic efforts used in
adaptive management, e.d., Inlet Management Plans
Time ~ months to years

3 ERDC

Innovative solutions for a safer, better world




| Literature Review/Available Data |

Conceptual Y
| ID Gaps in Knowledge |

y

| Develop Plan to Improve Knowledge |

Data Management

Interim )
GIS

Understanding of Existing Regional System
and Coastal Processes

¥

Operational - Maintained/Up-To-Date
- Evaluate Alternatives

- Evaluate Impacts of Actions
' - Decision Tool (Engineering and Management)

BUILDING STRONGg,




Terminology:
Sediment Budget Equation

2 QSOUI’CG = Z Qsink B AV + P - R - ReS|dua|

Qsource . Qsink = INput or export to cell
AV = Volume change within cell

P = Placement into cell

R = Removal from cell

Residual = cell surplus or deficit

(= 0 for balanced cell) ERDC

BUILDING STRONG,, Innovative solutions for a safer, better world




lllustration of Concept

Q1 et =7?

Q1 right = 20

ZQsource _zQsink -AV [+ P -R =0

100420  -(20+Q; o) -(-20) +50 -0 =0

= Q1 et = 170 ERDC
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Creating a Sediment Budget

1. Develop a conceptual budget

2. Analyze data

3. Develop an interim (working)
budget

4. Refine based on uncertainty and

& fs  sensitivity testing

5. Develop operational (final)
budget(s)

ERDC

BUILDING STRONGg,

Innovative solutions for a safer, better world




lIsboro Inlet, Florida
Location & Setting
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Hillsboro Inlet, Florida
1. Conceptual Sediment Budget

Research & Development
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Hillsboro Inlet, Florida
Information from Jacksonville District

120,000 cylyr is the net longshore sand transport rate
updrift of the inlet

z 54,000 cy/yris transported over.the north jetty weir *
= section into the sediment basin

60,000 cy/yr is deposited into the entrance channel
30,000 cy/yr moves into the inlet from the south

30,000 cy/yr bypasses the inlet naturally (north to
south)

4,000 cy/yr lost to deep water on ebb flow

110,000 cy/yr is dredged from the channel and
= based_to the downdrift beach

MR U N R T




Hillsboro Inlet, Florida

Sediment Budget | .,
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Hillsboro Inlet Sediment Budget
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Hillsboro Inlet Sediment Budget
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Hillsboro Inlet Sediment Budget:
Updrift Cell

2Qsource™2 Qsink=AV+P-R=0

120-(54+60+30)-AV+0-0=0
>AV=-24

" -
—y
—_—
_—
—y
—y

—
—
~~

= ERDC
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Hillsboro Inlet Sediment Budget:

Channel Cell
120)|
v
AV = -24 -
P=0 Seleidlis 2Qs0urce 2 Qsink—AV+P-R=0
R=0 Beach
54 | /
7 60 (54+60+30)-(4)-
=? AV+0-110=0
P=0 Channel
R =110 - 30" >Av=30
e e et
130 e
ey
P :_110 Downdrift
R=0 | Beach

= I 2 ERDC

BUILDING STRONG, Innovative solutions for a safer, better world




Hillsboro Inlet Sediment Budget:

Downdrift Cell

zQsource'Z Qsink_AV+ P-R=0

120
AV =-24 7
sa|l /.
¥ 60
AV =30 v
P=0
R = 110 -
T
30 j
AV =9, Downdrift
R=0 | Beach
=3 I 2

(30)-(30+Qq.1)-

30 0+110-0=0
- %Qout: 110
4
ERDC
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Hillsboro Inlet Sediment Budget:

Downdrift Cell

zQsource'Z Qsink_AV+ P-R=0

120]
AV =-24 7
54 i /, \
¥ 60
AV =30 v
P=0
R = 110 -
T
30 j
AV =9, Downdrift
R=0 | Beach
. } 110

(30)-(30+Qq.1)-

30 0+110-0=0
- %Qout: 110
4
ERDC
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Hillsboro Inlet Sediment Budget:
Macrobudget

I S g%t Updrift I Macrobudget:
I R=0 Beach Budget of all cells
sa|l /.
I 1//60 \ 2Qs0urce™2 Qsink—AV+P-R=0
AV =30
|| p=0  Channel (120 (110+4)-
R =110 - B (-24+30+0)+(110)-
| P - (110)=0
~ I e
I l S0 j 4 Checks correctly!
PL110 powndrifel |
I R =0 Beach I

— 1_11_ LI ERDC
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Sediment Budget Analysis

System (SBAS) — provides a

framework for formulating,

documenting, and calculating
sediment budgets, including

estimation of uncertainty

ArcGIS version and
documentation:
http://rsm.usace.army.mil/

e

SBAS

US Army Corps
of Engineers ®

rEGIONIL SEDIMENT
mManaGEMENT

« the Arnféd Forces and
indhe future.

Inthe News

the Nation n
Initiaives  Publications
Regional Sedi

Home & i T Links

4 systems approach to deliberately m:
and economic efficiencies to contribut
anvironments, and communities.

« Recognizes sediment as a valual
« Regional implementation strateg
guide investments to achieve [0
and benefits
« Enhances relationships with stal
across a region (local actions wi
« Share lessons learned, data, tool.
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Summary l\

* We use sediment budgets for a range of applications
* Simple: communication/illustration tool
» Detailed: determine design elements
* May be many budgets to characterize a particular coastal setting
 Steps in formulating a sediment budget:
1. Conceptual budget (quickly formulated, use available information)
2. Interim (Working) budget (analyze data, new modeling, sensitivity testing)
3. Operational (Final) budget(s)
e [mportant concepts:
* Macro-budget — provides a check on calculations
» Residuals — should be zero for balanced budget, but can carry residuals to
illustrate problems with data or lack of available information
* SBAS - tool useful for:
 Communications — free to all partners, easily share files

» Check on algebra
» Keeping track of various budgets and data

£ ERDC
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Sediment Budget Components

6. Cross-shore Change
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1. Dredqgi
= Conceptual fERRIE

» Reports, Dredging S http://navigation.usace.army.mil/Survey/Hydro:
Database, Beachfill el s e

& CHARTS  DISCOVERY
P
Surv ap - e /O

Database e
» CE-Dredge Hydrographic Surveys

The hydrographic surveys provided by this application are to be usad for informational purposes only and should not be used as a navigational aid, Channel conditions can change
rapidly and the surveys may or may not be accurate. Click help for additicnal details.

* Interim/Operational - Lo, T

Date Survey Name Download

» National Channel
Framework & eHydro

« Channel Condition _ -
Reports < o ommememmo NitP://NAvigation.usace.army.mil/CED- « o

oy
WMap dala © OpenStreetMap contributors, CC-BY
L 3 [y =

HOME CONTACT LOGIN

» Shoaling Analysis _ XD
« Corps Shoaling

; Dredging
Analysis Tool (CSAT)

The US Army Corps of Ei {USACE) Is resp: ble for taining and improving nearly 12,000 miles of shallow-draft {9'-14') inland and intracoastal waterways,
= 13,000 miles of deep-draft (14’ and greater) coastal channels, and 400 ports, harbors, and turning basins throughout the United States. Because these components of the
[ ) S h O aI I n g P atte rn S a n d national waterway natwork are considerad assets to both US commerce and national sacurity, they must be carefully managed to keep marine traffic operating safely and
efficiantly.
¥at only a few of them are naturally deep. In most of them, channals must first be excavated to a Congressionally mandated depth and then dredged periodically, so they will
R ate S remain clear and safe for navigation. Without dredging, many waterways, ports, and harbors would become la o cor ial and r i vassals,

A typical dredging project goes through several phases, and data is collected during each: Project planning, advertising, bidding, contract award, contractor, dradge

. dredging, , insp . . project completion, and payment. This website provides access to USACE dredging resources that can be used to
record data, monitor dredging activities, and answer critical dredging-related questions.

Featured Resources
» CE-Dredge — Suite of tools for planning, monitering, and managing USACE dredging operations.

« Dredging Operations and Technical Support {DOTS) — Envirenmental and engineering technical support for USACE gation and gi

dging Quality Management (DOM) — A d remote dredging itoring system and analysis tools for the modern USACE dredging manager




CONTRACT DREDGING REPORT, DETROIT DISTRICT, OPERATIONS OFFICE

As of: 24-Mar-2014

BB INT 54, 85 WY

WS Army Corps
of Enginsors.. -
CUBIC  CONTRACT ~ CONTRACTOR
FY  START COMPLETION YARDS AMOUNT  CONTRACT NUMBER DREDGE AREA PLACEMENT AREA . re g I n g
Rouge River
2012 8/3/2012 &/21/2012 33951  $363,8%6  LUEDTKE ENGINEERING CO. Pt. Mouillee Confined Disposal
W3 11XK-12-D-0008 Facility (CDF) Call 5
2008 §/20/2008  9/4/2008 34296  $612,147  LUEDTKE 145+00-155+00 (13,419CY), 123+80- CONFINED POINTE MOUILLEE
WS 11XK-08-C-0020 144400 (14865CY) , 92+00-123+80 CDF CELLS
{5012cY)
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DACW35-02-C-0021
1999 9/24/1999 10/20/1999 54,102  $501,714  LKMICONT CRITICAL SHOALS CONFINED .
DACW35-99-C-0015
1997 9/12/1997 10/20/1997 74,162  $582,719  KING(SUB-LK MI CONT) 0+00-157+00 POINTE MOUILLEE CDF - CELL 5 [ |
DACW35-97-C-0025
1995  $/1/1995  8/9/1995 33,502  $207,848  GREAT LAKES 123480-157+11 POINTE MOUILLEE CDF - CELL S
DACW35-95-C-0018
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1989 8/28/1983 9/18/1989 52,974  $539,331  GREAT LAKES . . :
DACW35-89-C-0037 = |'6 5 = 5 [ 5
- |
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DACW35-87-C-0010 s g g !
= .
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DACW35-86-C-0017 = & [ o i
1985 5/29/1985 6/13/1985 40,142  $474,586  DUNBAR & SULLIVAN 45 — = ] i B § .
DACW35-85-C-0020 - ] ] |- ] = £
1984 6/22/1984 7/28/1984 57,013  $573,588  NATCO - | - 4 J;J 3
DACW35-84-C-0016 40 — Total Dredge Volume: - e
i & —
1983 30,000  $190,000  GOVT/HAINS = (E=aiudes M Work) ‘\‘\ . ]
- | s &
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= IO
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National Channel
Framework

1. Dredging

B surveying & Mapping % = =

o
¢ O sy - X =120 - m

Interim/Operational
Location of Channels
Navigation Portal

= http://navigation.usace.army.mil

Add to the faverites bar by selecting %, or by getting them from another browser. Import your favontes

DROGRAPHIC  CHAMNEL INLAND RESOURCE
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M% - z £ = 0 LN W

Channel Framework n
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eHydro: Application and

Reporting Process

HQ Channe

dices

Web Site

Web Services
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Channel Shoaling

= \What will the channels look like in the future?

. Corps Shoaling Analysis Tool
Use historical survey data from eHydro to generate difference grid sets
between dredging events

» Predict average shoaling rates and dredging requirements per channel
reach
= Report volumes at different depth/time intervals

Average annual shoaling rate’ NG
= Warm colors — higher ' ;
shoaling rates

= Cool colors — lower
shoaling rates

survey

—
6 12 18 24 30 36
Now | months | months | months | months [ months | months [ e—
: = i i - = (€Y) (€Y) cY) (€Y) (€Y) (€Y) cY) o A f‘ i
} ShouingRate (M) * -45| 195,320 | 271,020 | 373,070 | 492,200 | 624,890 | 771,020 | 931,220 B s e B E— !I }
o e -44| 125,140 | 173,140 | 238,620 | 331,710 | 444,910 | 572,680 | 713,450 & -

-43| 76,249 | 109,860 | 153,260 | 210,570 | 293,080 | 399,730 | 522,310 =5 B
-42| 43,628 | 65,655 | 95,990 | 135,350 | 186,480 | 258,070 | 356,920
-41| 24,409 | 37,093 | 56,313 | 83,402 | 119,100 | 165,270 | 227,370
-40| 14,958 | 21,022 | 31,470 | 48,147 | 72,041 | 104,370 | 146,170

-39| 10,060 | 13,343 | 18,250 | 26,832 | 41,017 | 61,922 | 91,020
-38| 7,083 9,092 | 11,945 | 16,084 | 23,035 | 34,823 | 53,059
-37| 5,194 6,480 8,241 | 10,728 | 14,312 | 19,888 | 29,576

-36] 3,865 4,787 5,944 7,496 9,673 | 12,784 | 17,358 ®
-35| 2,806 3,555 4,412 5,465 6,843 8,751 | 11,457




= Interim/Operational Laleddg
= Channel Condition Report (CCR)
= Channel Condition Index (CCI)
= Channel Availability Reports

X FniTong e Leran 13512 Adidi 2480 770086 1

= Condition plots
» Channel Shoaling

Wothe.aciy alocs me

| Ele o e st Gekoson Tooks irows oty et
|DE@8 " Be|x | - & F2&AenE (W |- | > Multi-Beam A““’F!“‘- Lhannel
QAR NGRS DEHHS 8 0 meonim h O M | Single-Beam ' Condition Data
i
 REPORT OF CHANNEL CONDITIONS Page 1 of 4
400 FEET WIDE OR GREATER Date 3/3/2015
f
| [To: Navigation Interests From: US Army Engineer District, Portland
s s s i e 333 SW First Avenue
7 S ataon Cimatomn 1 oyt ) s e [ W | Portland, OR 97204-3495
2 CoconeSuace e T R k. RIVER/HARBOR NAME AND STATE MINIMUM DEPTHS IN EACH 1/4
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© T Bt 1P | OREGON & WASHINGTON FROM SEAWARD
Shap 3 Sekct Autbested Dl [l AUTHORIZED PROJECT LEFT LEFT | RIGHT | RIGHT
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| T '| :‘::::‘::;" = NAME OF CHANNEL SURVEY WIDTH | LENGTH | DEPTH | QUARTER | QUARTER | QUARTER| QUARTER
Lot b Gonthace | g (feet) | (miles) | (feet) | [feet) (feet) [fest) (feet)
e | ] Bl MOUTH OF COLUMBIA RIVER
et vt T | ; | Entrance Range 11-07-2014| 2000| 330 | 55 51 51 52
: -
e o L MOUTH OF COLUMBIA RIVER
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[bwe]
|
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= Interim/Operational 1. Dredging

» DIS - Dredging Information System — overall project info for all USAC
performed & contracted dredging projects

= hittp://www.navigationdatacenter.us/dredge/dredge.htm

= RMS - Resident Management System — automated construction
management/quality assurance information system primarily oriented to the
daily requirements of USACE field-level construction personnel

= http://rms.usace.army.mil
= Dredging Quality Management — http://dgm.usace.army.mil

Dredging Resources [

) s

BUILDING STRONG

Dredging  @ontract Dredge Project
Project Award  arrives Completion
Conception on site

O

e

RMS =
NTNI

DQM |



http://rms.usace.army.mil/

= Big Picture
2. Q source— 2 Q sink— AV + P —{R|= Reslidua

1. Dredging

= Dredging records available online, local district
. Improve dredglng communication and coordlnatlon

» Hydrographic surveys available from 2011-2014
» Average annual shoaling rate

 Spatial understanding of shoaling magnitudes
* Warm colors — higher shoaling rates

X : 2 ' H
e | LEGEND ) s
- ;L = =
Dredging  eontract Dredge Project ==
Project Award  arrives Completion
Conception on site

http://www.navigationdatacenter.us/dre

Q_—_- dgeldredge.htm

DIS http://rms.usace.army.mil
RMS = Dredging Quality Management —

NTNI http://dgm.usace.army.mil
DQM

®



http://rms.usace.army.mil/

= Conceptual
» Reports, Historic Charts,
Imagery 1900 0 2004 (1
* [nterim/Operational
» Net Changes
» VVolumes
e ArcGIS
> Lidar
> profiles 2004
e Surface Modeling
 Change Rates
» Equilibrium
 Ebb Shoal Volume
» Cross-Sectional Area

Shoallng

bhbvabba
Deepening

1900 : ' I Cument Navigation




= Conceptual
* |nlets Online:

http://www.oceanscience.net/inletsonline
» Aerial images
» Reports

= Hijstoric Charts
= NOAA'’s Digital Coast — lidar data

]

US Army Corps
of Enginaars

Inlets Online
Inlets Online is an information and analysis resource on tidal inlets,
navigation channels, and the adjacent beaches. It is intended to serve as a
tutorial for non-specialists as well as an information center for specialists in
the areas of coastal engineering, geology, oceanography, and coastal zone

management.
-

CIRP Coastal Inlets Research Program

4 CHII_ ﬁ .GuJastalian leirdraulics,L aboratoryj

FEDERAL INLET AERTAL PHOTO DATABASE
CLICK ON AN INLET LOCATION SHOWN BELOW To VIEW PHOTOS

Vermilion Harbor

Vermilion Harbor
Buffalo District, OH




* [nterim/Operational
= Volumetric Analyses
» Classify

» VVolume above
Contour

» Surface
Comparisons

Shocklelord
Bonks

Legend

" Multibeam Data
Elevation (ft, ngvd23)

[ High - 213
B o 5348

1.8 24
Miles

Atlanie Ocean

olsen associabes, inc




* [nterim/Operational
Classification of Ebb Shoals

MIDNIGHT PASS 18 DEC 1372

0.8
5 LENGTH |m) -1850

Wave Dominated

GASPARILLA PASS 30 JAN 1879

-0.5

Mixed Energy Mixed Energy -

offset

GIBEAUT, 1.C. and DAVIS, R.A., Jr.,, 1993, Statistical geomorphic

classification of cbb-tidal deltas along the west-central Florida coast. Journal of

Coastal Research, Special Issue No. 18, 165-184, Fort Lauderdale (Florida).
ISSN 0749-0208.

1) identify viable fill
material and quantify
Impacts from mining the
ebb shoal,

2) delineate sediment
pathways to provide input
to sediment budgets,

3) determine trends for the
migration of the ebb shoal
that could impact
navigation, and

4) develop a long term
sediment management
plan.




Scale
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» [nterim/Operational
= Volume Above Contour
= ArcGIS

» Regional Process Analysis Tool

» Compare the idealized ‘no inlet’
bathymetry with the existing
bathymetry
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* [nterim/Operational

= Volumetric Analyses Volume Change (CY)
Survey North Shoal |South Shoal Total
» Surface 10/2009--6/2004] 266,158 174,736 440,894
Compansons 10/2009--1/2006 232,284 150,703 382,987
1/2006--11/2004 106,561 21,548 128,109
. ) ) )
ArcGIS (7] 11/2004--6/2004 -81,090 -64,643 -145,733

R § i :
&5 |
Ilr° )
::

Elevation Chang
1900 to 2004 (f

' |
.;) — Ebb shoal

bhbbbbbant " ozl

2004

13900




* [nterim/Operational

= Shoreline and Channel
Changes
» ArcGIS




g Picture

ZQsource ZCQs;ink_A\/-|'P_R:

= Coastal Inlets Research Program
= Joint Airborne Lidar Bathymetry Technical Center of Expertise
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Categories of Models

 Waves
e Tides & Circulation
« Sediment Transport

Pt
el
———

COASTAL &
HYDRAULICS

@ BUILDING STRONGg

LABORATORY




Wave Generation Model
(Hindcast & Forecast)

Large-scale Wave Generation

Wave Information Studies
(wis.usace.army.mil)

Uses:
Wave Climate for Projects
Input to nearshore models
Operations (forecast)
Processes:
Wind Generation
Propagation
Sheltering

ke [

0 BUILDING STRONG,

Latitude

WANM4.5.2 OWI195 Basin {Res 0.1°) TEST CASE: SHBR-CAP
TOTAL H_ RESULTS: Katrina

MAXIMUM

27oN Ml

24°N
0 1 :
21N Htot: 54.6 [ft]
LOC: -88.80°W/ 27.00°N
DAT: 2005082500 - 2005083100
Y e T
18°N =1 : L w
96%W 92% as° 84% 80°W
Longitude
0 10 20 30 40 50

TOTALH_ [f]




Wave Transformation Models

« STWAVE is Workhorse Corps Model
e Uses:
= Sediment transport modeling
= Structure design
= Navigability
= Shoal mining/bathymetry
modifications
* Processes:
= Refraction
= Shoaling
= Breaking
=  Wave-Current Interaction
= Generation
«  SWAN - Delft equivalent
« CMSWAVE -- CIRP

[’].

| BUILDING STRONG,

e e I S o e

I P S S S B e e s




Circulation Models

* Time-Stepping Solution of Momentum and Continuity (2D & 3D)

* Models:

* ADCIRC, CH3D, RMA Suite, ADH, CMSFLOW

* Uses:
* Sediment transport
e Tidal current
e Storm surge
*  Water quality (?)
* Processes:
 Tides
* Wind-forcing
* Coriolis
* Wave-forcing
* Wetting & Drying
* Frictional Losses

e | ]
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e
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Sediment Transport Models

 Shoreline Change

* Profile Change
 Morphology Change
e Particle Tracking

Pt
el
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Morphology Change Models

* Models:
e Coastal Storm Modeling System (CSTORM)
* Coastal Modeling System (CMS)

* Uses:

e Short to mid-term bathymetry evolution
* Beachfill
* Inlet evolution
e Storm response
* Processes:

* Wave- and current-driven sediment transport
* Physics based, but some empiricism; Models under development

Present weakness — shoreline processes (shoreline change, overwash,
breaching, etc.)
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BUILDING STRONG,4 LABORATORY




Coastal Modeling System

Coupled calculations of waves, Flow Wav
currents, water levels, sediment | | Y
transport and morphology change in
and around inlets

Short- (weeks) to mid-term (seasonal ¥
to multiple years) project scale

AT
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e
o
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simulations

Representation of wetting and drying,
advection, turbulent mixing, tides, wind,
atmospheric pressure, and waves; river =~ & #0

e L L3
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kN |
i i
e ,.
e

e ——

o e ek,

e e o

flows, wave-current interaction, Sediment Transpo Bed change
multiple-sized sediment transport, bed
sorting, and morphology change
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Coastal Modeling System

= Tool Input
» Waves
» Tides
» Bathymetry
» Grain size

= Tool Output

» Currents -.
» Waves
Elevation NAVD88 (m) "
» Water Levels e —— &
> Morphologylsed Transport 00 03 -08 14 -19 -25 -3.0

» How does the tool help the Districts?
» Gives an idea of waves and currents at the placement site
» Limited computation of sed transport & morphology change

ﬁ g
| ——
.+ COASTAL &

. HYDRAULICS

g LABORATORY
BUILDING STRONG,




The Particle Tracking Model

Environmental Concerns:

The Particle Tracking Model (PTM) is a
Lagrangian particle tracker that models
transport processes (advection, diffusion,
deposition, etc)

PTM is designed to predict the fate of
multiple constituents (sediment, chemicals,
debris, biota, etc) released from local
sources (dredges, placement sites, outfalls,
propeller wash, etc) in complex
hydrodynamic and wave environments.

Motivation for model development is the
need for accurate risk assessment for

environmental receptors near local sources.

Total Suspended Solids (TSS) concentration
(light attenuation, fish and larval migrations)

Contaminants

Sediment deposition (Egg burial, oyster lease,
Coral reefs)

from Hopper Dr

PTM Suspended Sediment Concentration

modeling

d

o,

ge Overflow near Oyster

B




Data Sources

= Waves
» NDBC, WIS, WAVEWATCHIII, ADCPs, pressure
gage
= Currents/tides
» NDBC, ADCPs

= Bathymetry
» JALBTCX, NOAA Digital Coast, Profile surveys

= Sediment
» SAGA Tool, Geotechnical data, sediment samples

B
H
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= Conceptual

» Monitoring Reports
» Online Databases
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Presenter
Presentation Notes
Sources of Volume Data: 
-Historical profiles/other records
-NOAA’s Digital Coast Data Access Viewer
-USACE ERDC-created web apps


®

* [nterim/Operational
» BMAP/RMAP
» ArcGIS

5 wannems 4
* Volume Change Toolbox 5 — (w4
ki : s /" | 3. Graph/Map Viewer
71 Map-wz0- D Survey Date and Time o S N P! P
MATLAB e o M e |, 3
> [=voosen| Tree 5 \
[t w2o-A0 it % s -
: = G -4 S
* Bluff Crest & Toe Detection | = cwe™ 75 1
| | 2 —
¥ Origin: (0 ) -2 i
R ——— I Use Azimuth 0 1000 2000
¥A Profile Bar Properties Cakulstor =] \ / Distance Offshore
|6 Profite Transport Rate Calaulotor Frv |
A Profile Bar Properties Caleulsion ; —
| oo Trepntnet 4. Data Table
Al Cut-Fill Profile Calculator = - X ¥ z Distance =
'y Frofike Beach Fill Cakouletior - 5. PrOfflc
ey I I Properties | 13643848 FT7SRI4 730 37908
“ 7 136404804 ZTITILSS 682 37347
[ wa20-seriak-photo-est 3 140 21T 679 150,83
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Figure 1. RMAP Version 3 interface is organized as: (1) file menu and toolbar, (2) data tree,
(3) graph/map viewer, (4) data table, and (5) profile properties.

2-D profile calculations,

cut-and-fill, bar volume, Open a new blank
beach fill, translate, profile, shoreline, or map
synthetic graph

\

Morang et al. 2009 k 4 /

File import,
open, favs Shoreline calculations, Create new (blank)

change, baseline profiles, shorelines,
g baselines )



Presenter
Presentation Notes
Regional Morphology Analysis Package developed in 2009 to replace BMAP (Beach morphology analysis package).

I’m not sure if this is still being actively used, but we have included it here just in case. It is capable of operating on shoreline transects.


®

* [nterim/Operational
» BMAP/RMAP

» ArcGlIS ! .
=] wen-Hevas i
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§ R T T y 8 /J' “\ | 3. Graph/Map Viewer |
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Presenter
Presentation Notes
In order to support a transect based approach, we have developed a tool that allows you to extract transects from DEMs and easily export them to text files for incorporating to the RMAP tools or other analysis software (Excel) 


» BMAP/RMAP
» ArcGIS
* Volume Change Toolbox

» MATLAB
» Bluff Crest & Toe Detection




®

* [nterim/Operational
» BMAP/RMAP

» ArcGIS
* Volume Change Toolbox

» MATLAB
» Bluff Crest & Toe Detection

% JALBTCX _quick_response_va.thx
=7 QR 01, Label Baseline and Generate Transects (optional)

! QR 01b. Update Transect Coordinates (optional)

OR 02. Generate Transect Mask and Clip Mask (opticnal)

QR 03. Generate Difference Grid by Clip Mask (opticnal)

QR 03b. Clip Difference Grid to Segment (optional)

QR 04, Calculate Difference Grid Volume by Zonal Statistics

QR 05. Generate Shoreline (opticnal)

QR 06, Label Transect and Mask with MHW Value (opticnal)

QR 0&b. Generate Mask Between Transect above MHW (optional)

QR 07. Calculate MHW Yolume and Volume above MHW

QR 08, Calculate MHW Volume Difference and Velume above MHW Difference
QR 09. Calculate Shoreline Change :

QR 10. Generate Final Table
QR 11. Summarize Table

day g Ly Ly g Ly oy gy Ly g iy oy

¥ QR 07, Label Baseline and Goneraie Transects [optional]
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Presenter
Presentation Notes
Volume Change Toolbox – customized toolbox for calculating coastal volume and shoreline change parameters 

Calculating Coastal Volume Changes with the Volume Change Toolbox!
INPUTS: DEMs from multiple years, shoreline contours

PROCESS: creates shore-perp bins of a specified width, calculates differences (Diff Figure). With shoreline contour, can calculate above and below Lake Level changes. Some tool examples shown (Figures)

PRODUCES: the color-coded volume change bins alongshore (Background Figure) 


®

* [nterim/Operational
» BMAP/RMAP
» ArcGIS

 Volume Change Toolbox St. Joseph

» MATLAB
o Bluff Crest & Toe Detection

Above MHW 2008 2012 Total Volume Change 2008 2012
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Presenter
Presentation Notes
Vol Change Products: color-coded bins showing areas of deposition and loss alongshore, both total and above lake level (Figures)





®

* [nterim/Operational e D
> BMAP/RMAP SELM_SJ_2012_BluffCrest_line

= SELM_SJ_2008_BluffCrest_line

SELM_SJ_2012_BluffToe_fine
» ArcGIS

— — SELM_8J_2008_BluffToe_line

» Volume Change Toolbox T T T

0 0.1 0.2 0.4 Miles
» MATLAB
o Bluff Crest & Toe Detection

205

200

195

190

185

180

o

175
-86.507 -86.5065 -86.5055



Presenter
Presentation Notes

-Uses a MATLAB dune-detection code tailored to extract Great Lakes Bluff Crest and Toe
-Adjusted ‘Sea level’ to ‘Lake Level’ (176 m elev) and set a local minimum bluff height (190 m elev)

IMPORTED INTO MATLAB: 
-Transects from Volume Change toolbox 
-DEMs
-Both in Geographic Coords

HOW IT WORKS
-The code creates elevation profile along each transect (figure)
-First finds the crest, then searches from the crest seaward to find the toe using change in slope
-Saves these points out as lat, lon. 
-Import into ArcGIS and define known projection 
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3. Beach Volume and Shoreline Change

» [nterim/Operational

» ArcGIS
e JALBTCX toolbox

e Change
Generate Final Table
11. Summarize Table

.2008-2012
Shoreline Change (ft/yr)
-122.426047 - -20.000000
-19.999999 - -15.000000
& -14.999999 - -5.000000
e -4.999999 - 5.000000
e 5000001 - 15.000000
e 15.000001 - 20.000000
° ‘2{].000001 - 25.000000

¥




3. Beach Volume and Shoreline Change

» [nterim/Operational

» ArcGIS
e JALBTCX toolbox

e Change
Generate Final Table
11. Summarize Table

.2008-2012
Shoreline Change (ft/yr)
-122.426047 - -20.000000
-19.999999 - -15.000000
& -14.999999 - -5.000000
e -4.999999 - 5.000000
e 5000001 - 15.000000
e 15.000001 - 20.000000
° ‘2{].000001 - 25.000000

¥




Historical Data

b & b H o M8 a2 o @

[ 1 vol. loss Ve Pre- Post. hvan
[ ] Neutral .
[ ] Vol. gain

St :.:r/ T
Nodon 11 1 v ~L Sl o~ oo dni] | " | /
Yolume\Change:

A A - J;o
10| B!
\-za- i 5630 5625




@ BlankEnvironments.mxd - ArcMap
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

D288 Bx|oc|d 130000 ]|ZEEEBE e, QAN i [0 K@ B 2= A 0|@, Editor L i :

Alternative~ Budgets~ Edit- _ ' Drawing~ & © O- A - < |[@ Al vitvisB s AN 2. s 3D Analyst~ | @&
g‘ Table Of Contents LR 7 .‘."l‘l
E =[Ol 8 g .
Ele = o — = ¥
- ~AV+P-R=Residual ,. -
B 3 FARSM_SBAS\SBAS03.gdb Source Sl n @
= ® SELM_Macro Fluxes -
5 | =
BIYR R J
c SedimentManagementMacroCell_JOIN P =
Benton Harbor—
deltaVolume
m Cell Loss y
Fair Plal
o Cell Balance * n
m Cell Gain [l 1
® O SELM_Macro R W |
B World Street Map yieniors Ra 1 I
I’e Lincoln Twp h §
) e
W Linco Rd
il
Baroda |‘
W ShawnesRd B E Shawnee H;
{fsawyer Rd sovs Rd E Glendora Rd 7;;'
Stcseph Twp ] a SV Buchanan Twp =
ley Rd Buchanan
D3/YR o . 2 - -
W-Coungf’Road 1000 N & o —
4 wuh-nf"‘*a it .
New Carlisle 2 2
— Rolling E = i
= Prairie = = L
‘ o v >d
y 8 E County Road 150 N
La Purtef-
I i
= — b | =




Sediment Budget Analysis
Z Q source Z Q sink — AV|+ P — R = Residual

from Grid

Placement Values:
Q Beach Fill
Grid Surface #2 * values from Beach .
source Nourishment web site AR DEiE
: Entry
) Grid Surface #1 — Removal Values:
Sediment Dredge Events
Transport =
- : | Cell Data
‘ : Entry
Avg. Rates - ‘
per Cell =
Historic Data (Maps, .
Charts, Profiles) : |Residual
Q sink
Extract profile .

Grid Surface #1




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 & scientists

& Fle Edt Display Data GenCade Web Window Help

SHSR Q8 b

=3 5MS 11,1 Development - [Interm_Beauf-Bogue_¥99.sms]

[ [ [
2 e

= L4 Map Data
[0 Merge coverage
= Ly GenCade Data
= 4l GenCade Grid
[i#3) Shoreline Change
[123] Rate of Change
[Z3) Shoreline
=[]l Images
(7] i N-18-30_2000

Time steps:

8/17/1999 ~
8/24/1939
8/31/1999
9/7/1939
9/14/1999
9/21/1939
9/28/1999
107571999
101241998
107261939
117241999
1172341939
12/7/1939

12/14/1999

m_ (2601700,0, 313930,0)
m CAGEBE O YW b
L. ==
®

BRRREL

Beaufort
Inlet

Bogue Inlet  Initial

shoreline _
Final calculated

shoreline
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GenCade

Regional - e
Applications 7 . E  Bypassing Path_

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

BUILDING STRONG Innovative solutions for a safer, better world 2




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

——— ——— -

= ERDC
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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

= ERDC

BUILDING STRONG Innovative solutions for a safer, better world




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

BUILDING STRONG,, Innovative solutions for a safer, better world




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




GenCade Results: Secondary-East

®

Left and right bypassing bar evolution at Beaufort Inlet
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16000000 -
14000000
¢ 12000000
& ~
E 10000000
g
a 8000000
6000000
a e | et By pass
== Right Bypass
2000000 |— B 2004 Survey
0 : ‘ ‘ | . . . .
1/1/1997 1/1/19%8 1/1/1999 1/1/2000 12/31/2000 12/31/2001 12/31/2002 12/31/2003 12/30/2004
@
150 B R
= =
- =
3 k)
g 100 | D SR
2 o
5 : ;
c 50
(1]
(@]
o O
£
[
o 50
=
[7)]
100 b -—Measured | L.
—Calculated
R e —
-200 ERDC

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 ——
BUILDING STRONG, Distance West of Cape LodkBAYatye solutions for a safer, better world

8




GenCade Results: Primary

e O

Beach fills
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GenCade Results: Secondary-West

200

4
o

Shoreline Change, m

-100 ——Measured

= Calculated

-150 }

Carolina Beach
Masonboro Inlet
Masoninlet
RichInlet

-200
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s
N
o
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revetment f seawall

ERDC
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GenCade Results: Longshore Transport

1,500,000
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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
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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

®

BUILDING STRONG Innovative solutions for a safer, better world
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Sediment Budget: Producing output
from GenCade

- .

Typical outputs N £AsQl:63
« Shoreline change 200 SBASQ2:63
 Longshore transport Y T SBASV1 :63

: :‘,ISBASV2:148
Inlet shoal volumes TSBASQL:149

ST SBASQ2:149
T SBASV1:149

Bl SBASV2:155
FUaR L SBEASQL1:156

New input file created to output

volume change for specific ,

cells and longshore transport PNl SEASQ2:156
a1 SBASV1:156

rates between cells R cacv2222

T SBASQL :223
SBASQ2:223
ISBASV1:223
ISBASV2:229
ISBASQ1:230
ISBASQ2:230

= ERDC

BUILDING STRONG,, Innovative solutions for a safer, better world
14




Sediment Budget: Producing output
from GenCade

A A R R R R R e

Figure I;Ight Island |

‘Mason Inlet

anhtsvnlle
Beach '

T

®

ISBASQL:63
TSBASQ2:63
ISBASV1:63
TSBASV2:148
ISBASQl:149
ISBASQ2:149
ISBASV1:149
ISBASV2:155
TSBASQ1:156
ITSBASQ2:156
SBASV1:156
ISBASV2:222
ISBASQl:223
ISBASQ2:223
ISBASV1:223
ISBASV2:229
ISBASQl:230
ISBASQ2:230

#

SBAS QUTPUT

"

VW N W N O A W o R N O R o R R N o N o R R o O N O R O R i o O 0 O i o i

5BA5 CELL

5BAS CELL

SBAS CELL

5BA5 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
S5BAS FLUX ARROW
-3589916. 8611

1

VOLUME CHANGE (CM/YR):

PLACEMENT (CM/YR):
REMOVAL (CM/YR):

VOLUME CHANGE (CM/YR):

PLACEMENT (CM/YR):
REMOVAL (CM/YR):

VOLUME CHANGE (CM/YR):

PLACEMENT (CM/YR):
REMOVAL (CM/YR):

VOLUME CHANGE (CM/YR):

PLACEMENT (CM/YR):
REMOVAL (CM/YR):

1 TRANSPORT FLUX
TRANSPORT FLUX
TRANSPORT FLUX
TRANSPORT FLUX
TRANSPORT FLUX
TRANSPORT FLUX

TRANSPORT FLUX

B dm W W R R

TRANSPORT FLUX

("}

TRANSPORT FLUX

5 TRANSPORT FLUX

TO
TO
TO
TO
TO
TO
TO

TO

209398. 5782
116497.5174
0. 0000E+000
0. 0000E+000
0.0000E+000
0. 0000E+000
71521.8133
217076. 2381
0. 0000E+000
-291913.1612
0. 0000E+000
327990. 9759
RIGHT (CM/YR):

LEFT (cM/YR):
RIGHT (CM/YR):
LEFT (cM/YR):
RIGHT (CM/YR):
LEFT (CM/YR):
RIGHT (CM/YR):
LEFT {CM/YR):
RIGHT (CM/YR):

LEFT (CM/YR):

ERDC

BUILDING STRONG,

15
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Sediment Budget: Using GenCade
results in SBAS

e e R N R A R R R e e o
'*' SBAS OUTPUT *

W W WV N O O O R W o o R o R o R R i o R o R R R R i o R R R R e o R o R o R

5BAS CELL 1 WVOLUME CHANGE (CM/YR):
PLACEMENT (CM/YR):
REMOVAL (CM/YR):

SBAS CELL 2 VOLUME CHANGE (CM/YR):
PLACEMENT (CM/YR):
REMOVAL (CM/YR):

SBAS CELL 3 VOLUME CHANGE (CM/YR):
PLACEMENT (CM/YR):
REMOVAL (CM/YR):

209398. 5782
116497, 5174
0. 0000E+000
0. 0000E+000
0. 0000E+000
0. 0000E+000
71521.8133

217076. 2381
0. 0000E+000

SBAS CELL 4 VOLUME CH#AR
PLACEMENT -,
REMOVAL ( -
SBAS FLUX ARROW 1 TR

362863. 0875
SBAS FLUX ARROW 1
-332898. 6535
SBAS FLUX ARROW 2
436323. 8119
SBAS FLUX ARROW 2
-499260.4387
SBAS FLUX ARROW 3T
436323. 8119

3
4
4

SBAS FLUX ARROW T
-499260, 4387

SBAS FLUX ARROW TF
342132.9471

SBAS FLUX ARROW TRE
-259515.1491

SBAS FLUX ARROW 5 TH
436456, 8445

SBAS FLUX ARROW 5 T
-389916, 8611

®

Two pieces of information

needed for input into SBAS
* SBAS output from GenCade
» Shapefile of SBAS cells (from SMS)

ERDC

BUILDING STRONG,

16
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Sediment Budget: Using GenCade
results N SBAS

. a 02b - Convert GenCade data to SBA

Add Features to Alternative
Morth Carolina

GenCade Shapefile

\ariable

Value

Uncertainty

Locked | St

Units:cu

Notes

\\sam-ap-map3mob\GIS \Work_Draft\_A046_10JULY2013\Scripts\test_gencade_c ﬂi?fjj:i:jimzs 49926000 0.00 Mason_Inlet
GenCade GEN File flux_meters_15 362 863.00 0.00 Rich_lnlet

\\sam-ap-map3mob\GISWark_Draft\_A046_10JULY2013\Scripts\test_gencade ¢ SINK FLUXES

. flux_meters_13 436,324.00 0.00 Mason_Inlet

ZiTEEiE AT flux_meters_16  332,899.00 0.00 Rich_Inlet

\\sam-ap-map3mob\GIS \Work_Draft\_A046_10JULY2013\Scriptsitest_gencade_c dv 209 398.00 0.00 /A
Projection (PRJ) File Placement 116.498.00 0.00 N/A,

\\sam-ap-map3mob\GIS \Work_Draft\_A046_10JULY2013\Scriptsitest_gencade_c | Removal 0.00 0.00 N/A

Fle Edi Vew Bocleads lmerd Selection Geogrocessing Customie  Windoss

20 bt = Lapwe: |

=1 Bx 0r b
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Sediment Budget in SBAS
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New Topeail

dv'=0

®

BUILDING STRONGg
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Sediment Budget in SBAS
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Imported GenCade Results

= ERDC

BUILDING STRONG Innovative solutions for a safer, better world
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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

=] ERDC

BUILDING STRONG, Innovative solutions for a safer, better world
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