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This work is needed to incorporate features added to
BLUF the CMS over the last few years into a user-friendly
interface (SMS 13.0 and SMS 13.1).

 CMS internal Dredge Module allows users to « Ongoing interface development for four
simulate a period of time during which areas structure types (Weirs, Rubble Mound jetties,
were dredged and that material was placed using Culverts, & Tide Gates) added to CMS and
pre-defined locations and scheduling. CHETNSs published in 2013. User had much

- Task order with Aquaveo to add capability to SMS ~ Pookkeeping to do for each type.
13.1 to make it easier to develop sediment
management alternatives for future projects
through use of a Mass Balance tool. Previously,
meticulous effort went into defining the mining
and placement zones for each grid.

New interfaces will have drop-down selections
for options and will enforce range of values for
parameters.

* Menus added to SMS 13.0 for implementation
of Sea-level change for projects. Curve or

The two tasks above have been designed to be constant value gets applied to off-shore forcing.

consistent and well complement each other.
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FY19 — Implementation of Dredge Module interface into SMS 13.0

EE——— Two simple dialogs to define e Betourin 8 Sevsiznact
= parameters, zone selection, “ —
|capitoioredge 1 redging Area
[onememmrms 2110 SChedule for remoyal & Strting ol / { . .
and placement of material. 4 : Sediment is removed and placed
Dredge Dataset 28 0
Seect | ovedpeen B according to a set schedule or based on
il depth/volume threshold as defined by
Specified Cell  +
Note: A dredging starting point is defined by a spedified cell ID and progresses to cells farther away from the starting point. th e u Se r.
5292 Enter Cell ID for starting cell ] =
Dredge Rate 1T | PlacementArea [HHAEE LRI H-EHHH-
[oooo num g  SstartingCell 1 RRSERNE A
- L e
TTM:
Depth e @ Aeters agw Morphology Change, m
:::;D(D;;ﬁed?ﬂga:z?g;mdwmmedepl:hofacehnthemoeareaexceedsade‘ahheshbld. m Inltlal depth, m .
e ] Enter depth beyond which dredging begins. lf;
m -1.2
(%] t 1 -06
s e 2
cenl Placement Dataset 27 -2
= == p— : i
The per. E——— :: 3.0
Specified Cell ¥ I 12
Note: The dredge material is placed starting at the user-spedfied point. g:
2679 Enter Cel ID for starting cel i
Distribution Percentage
100.0 Enter ge of material from Dredge Area placed in Placement Area 1 ‘
Choose Method for Limits on Placement in this Placement Area
Deoth  ~
[0 m

‘| @ i Morphology Change, m

Enter the depth below water surface that material placement cannot exceed. I 500 1000

[[] Define Placement Area 2

] defe Plocement vea 3 @ AN Resulting d50, mm
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FY19 — Implementation of Mass Balance tool interface into SMS 13.1

Mass Balance Table Sewmrl § Feip—
Name  ID Polygon type Cut / fill type Value Priority Priority % b:::;'énm;gzm Required (m”3) Available (m*3) Cut(m*3) Fill (m*3)

1 Channel 2 Specified cut region ¥ Constant elevation (m) -5 1.03508e+6 (350078) (350078) Case 1 example

2 Placement 1 Available fill region ~ | Relative thickness (m) |5 1 * (100 3.78217e+6 1.60559e+6 350078

X Sum G007 | 350078 Dredge a channel through a bar to a

. Net o 0 specified elevation and placing the
material in an off-shore disposal
area.

e P— e toFie. Multiple cut/fill zones can be added

and each must be designated as

Help... “ e ” “ . ” ’

specified” or “available”. Material
can be selected by volume,
elevation, or thickness.

A maximum slope can be used to
avoid vertical walls and is user-
definable depending on the
surrounding bathymetry.
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FY19 — Creation of interfaces for CMS Structure types in SMS 13.1
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Rubble Mound Jetties

Rudee Inlet, VA

e Imp jon of St in the CMS:
e ol Part |, Rubble Mound

by Honghai Li, Alejandro Sanchez, Weiming Wu,
and Christopher Reed

CHETHIV.34
August 2013

ion of Str in the CMS:

of Enginoers,, Part Il, Weir

by Hanghai Li Alejandro Sanchez, Weiming W,

HL CHETN-IV-05
A 2013

Implementation of Structures in the CMS:

o Part Ill, Culvert

by Honghai Li, Alojandro Sanchez, Welming Wi,
Ried

Tide Gates ==
ion of St in the CMS:

iz A ol Part IV, Tide Gate
by Honghai Li, Alejandro Sanchez, and Weiming Wu

PURPOSE: This I.nahlandll IIHMI Eng gmmg'lt\hnn |"1\"¢‘|(“[|\I|k"\(lh: the

gates in
the Coastal Modeling Sy ( prevay operaed the eh the Surfocenater mad ng Syssem
{SMS). A coastal application at an idealized inlet is provided to illestrate the implementation

procedure snd demoestrate the mode] capability

INTRODUCTION: A tide gate is an opening stnucture built across a river or 2 channel in 2
cotussine sysicen, By peoventing saltwater intrusics 10 faren Land amd allowing freshuater
draisage 10 the estuary, tide gates are commsanly used for flow and flooding control, and salinity
= sediment management (Figare 1) Becamse » tide gate is & significant compoment of
hydrodynamic and sodiment transpon controls i the coastal none, 11 1 IMPONES 1o IRCOMpOFaE
the structure and to sinuslate its effect in the CMES.

Figune 1. West Fiiver ide gale, New Haven, a)
ke, () High incoeming tide (Mio fwser fiks Combholos/sls.
ety

COASTAL MODELING SYSTEM: The CMS, developed by the Coastal Inkets Reseasch
Program (CIRF), is an issegratod suite of susncrical models for simulating waser surface clevation,
current, warves, sodiment transport, and morphology change in coastal and inlet applications. It
consists of 3 hydrodynamic and sediment transpoet model, CMS-Flow, and a spectral wave model
CMS-Wianve (Sancher a al 201 1a; Sanchez ot al 2011, Lin ot al 2011). Both arc describod &
Part | of this sevies (Li et al 2013).

B Vo b e, Syblnber i

|
Flow | Sediment' Salinit_l,li Tidal l Wﬁnd.-‘Wawei Dutpul] Cells ] Input  Advanced | Type:
Advanced Cards e =
Distribution Coeffident:
WEIR_BEGIN 0.95
NUMBER_WEIRS 2 Sea Side Orientation
NUM CELL WEIRS 88 South ~
CELLS 16854 15865 16866 16867 16868 16869 16870 16871 17247 17248 17243 17250 Weir Type:
DISTRIBUTION_COEFFICIENT Il95&5&9505&%&95&%_@._%095095&950 sharp Crested =
ORIENTATION 33 Bay to Sea Flow Coefficent:
TYPER22 0.4 |
FLOW_COEFFICIENT 0.45114550.48 0.46 Sea to Bay Flow Coefident:
CREST_ELEVATION 0.0 -0.22 |El.46 ]
METH_1_.1_ Crest Elevation (positive is upward):
WEIR_END 0.0 |
Weir Method:
Old method soprosn 1 =

B T S0 T |

Weir Example — Rudee Inlet, VA

Before — User had to search and
keep track of every cell ID that
makes up each weir. Parameter
values were assigned using
advanced cards. Had to know the
exact values associated with
different parameter options.

After — User has a nice interface to
describe the weir properties
assigned to feature arcs. Drop-down
selection boxes for options. The
information automatically gets
written to the parameter file after

SEVCD

New interface
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FY19 — Implementation of Sea-level change interface into SMS 13.0

http://corpsmapu.usace.army.mil/rccinfo/slc/slcc _calc.htmt —
Estimated Relative Sea Level Chanue QI’OjQCTI'ORS -Gauge: 9418767, North Spit: Humbaoldt Bay‘ CA 2 ::-': ﬁ 3; f[':\;- 2 ::3 E E: : :\I-::
10 ) Ay 0.26 0.40 2069 0.40 0.56 1.07
AL R 0.26 0.42 2070 0.40 0.56 1.09
— USACEint Year “low it High 2035 02 027 043 2071 041 057 111
= USACE Low 2000 004 004 005 2036 023 028 044 2072 041 055 113
3 2001 0.05 0.05 0.06 2037 023 0.29 0.46 2073 0.42 059 1.16
=3 2002 0.05 0.05 0.06 2038 0.24 029 043 2074 0.42 0.60 1.18
3 2003 0.06 0.06 0.07 2039 0.24 0.30 0.49 2075 043 0.61 1.20
g 2004 0.06 0.07 0.08 2040 025 0N 051 2076 0.43 0.6 1.23
% 6 | ;‘?05 0.07 0.07 0.09 2041 0.25 0.32 0.52 2077 0.44 0.63 125
< 2006 0.07 0.08 0.09 2042 0.26 0.32 054 2078 0.44 0.64 1.28
= / 2007 008 008 010 2043 026 033 056 2079 045 065 1.30
‘E 2008 0.08 0.09 on 2044 027 034 057 2080 0.45 0.66 1.33
] # 2009 0.09 0.10 0.12 2045 027 0.35 0.58 2081 0.46 0867 1.35
& o SR 201 009 010 013 2046 028 036 061 2082 046 068 138
2 2011 010 011 0.14 2047 028 036 062 2083 047 089 1.40
5 2002 010 o 0.15 2048 5
2013 0.1 012 0.16 2049 0.29
2014 on 0.13 0.17 205 0.30
:':‘EI:IIS 0.12 ; 13 0 :S :;—3?
2016 0.12 0.14 0.19 2052
2000 2010 2020 2030 2040 2050 2060 2070 2080 2080 2100 2017 0.13 0.14 0.20 2053
@ Arc Boundary Condition X Year ?::“ ; ;3 ; 1': Lﬁi :;:5 0
2020 0.4 017 02 2056 0 . ) .
— S E « SLC isincorporated in the CMS
s 2022 15 8 2 2058 {
Nome: I 4 ot 0 om e o3 through application of a constant
Type: 0 0.29 2061 0.3 o o . .
weheng ¥ 1o ;e o value or a time-series curve within
R 1 0.32 2063 {
e 2 )33 2064 0
e e SToE s the SMS framework.
Define curve: j
w0
=
W Q-> E Presently, this model capability is
u-l . 'l
™| 2 applicable to the WSE-forcing open
— M kLA AR R boundary type specified as a WSE
Defie crve for WSE Offet (n): &/7 23007 2002 2003 2004 2005 2006 2007 2008 2008 2010 Curve or by Tidal Constituents in
/ Effective WSE forcing with SLC curve the CMS.
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S umma ry 2017-N-01 — Testing and evaluation of USACE coastal numerical models
2017-N-67 — Guidance for Numerical Modeling of Inlet Ebb Shoal and Navigation Mining Studies

FY19 —
= Added interface for Sea Level Change (SLC) and Dredge Module into SMS
13.0. ** Working in current version of SMS 13.0.7+.

= Designed interface for Weir and Rubble Mound Jetty structure types for SMS
13.1. Interface design for Culverts and Tide Gates is on-going with scripting

assistance from Aquaveo. ** Will finalize during 13.1 beta period (~Aug-Sep 2019) before
release in Oct 2019.

= Sediment Management tools via Aquaveo task order has been demoed for
CIRP and will be fully tested in the SMS 13.1 beta period.

FY20 -

= Additional interfaces added for SMS 13.1+ including Sediment Mapping,
Cross-shore sediment.

= CMS source code updated with NetCDF input/output option as part of NMTP.

= Creation of suite of test cases for VV/UQ of CMS-Flow and Wave.
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Summary of Technology Transfer

FY19 —

= 4-day Workshop on CMS, GenCade, and PTM — Detroit, Ml, November 2018

= 5-day (2-hr/day) CMS Basics Webinar in May 2019. * 15 Videos and 10 documents updated.
= 5-day (2-hr/day) Advanced CMS Webinar to be held in Sep 2019.

= CMS version 5.1 update 8 release — May 2019

= “Modeling sea level change using the CMS” — CHETN published Jun 2019

= “CMS: Dredging Module Simulation with Multiple Grain Sizes” — CHETN final review
complete Jul 2019.

FY20 -

= Update and publish CMS User Manual

= Conduct an onsite SMS/CMS/PTM/GenCade workshop
= Generate series of short video clips for CMS support

= Maintain CMS Wiki pages as needed with updated
information.
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