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Coastal Navigation Portfolio Management

Advance objective, quantitative, and systems-based approaches to
management of the Corps’ large coastal navigation portfolio of projects.
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Corps Shoaling AnaIyS|$ Tool (CSAT)

Natlonal Channel Framework i

Description

*CSAT estimates shoaling rates using hydrographic
surveys within the boundary of the National
Channel Framework.

*CSAT uses the historical shoaling rates to predict
future dredging volumes at various channel depth
intervals.

Rl F. oI €

« Where are shoaling ‘hot spots’ within the B . |
igati ? - A A ;
navigation channel” AT e
- How has shoaling changed as a result of | o e v B
meteorological events (extratropical storm, rainfall =~ . B
or drought periods), dredge schedule change or B 4 Ly Bhoaling Analysis
‘. Higher shoaling —red
dredge type change? B gl | roaing reor o T

National Channel Framework, hydrographic
survey map sheet from eHydro, and the
shoaling rate prediction for Columbia River, OR.
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Shoaling Impacts on Channel Availability

Historically evaluated channel availability by controlling depth in each channel quarter.

Controlling Depth is the shallowest depth that might be encountered.

Currently testing Controlling Depth vs Project Depth (reported by Maintained Depth in NCF)

_ SW_04_SWP_20180323 CS

56.]0:%\
N
if controllingDepth < projectDepth RS
channelAvailable = false; \\«* }
else o “'n._,\
channelAvailable = true;
end Sl |

This definition means that it is possible for a single survey point to declare the entire channel as unavailable.
Does that single point actually impact the vessel traffic though?
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Routing Methodology Overview

Pick Start/End Goals
Identify areas shallower than target depth (set initial target depth = maintained depth)
Buffer around shallow depths

Calculate route
« If routing unsuccessful, set target depth 1 ft shallower and go back to Step 2

« If successful and target depth >= maintained depth, try 1 ft deeper until no longer passing

hOWON =

The deepest depth permitting successful routing is considered the controlling depth.

1f controllingDepth < projectDepth
channelAvailable = false;

else
channelAvailable = true;

end
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Channel Navigability

Channel Classifications (Rship = 63.6ft)
«10° SW_05_SWP_20180419_CS 105 SW_05_SWP_20180419_CS «10° Travel Distance From End Pt
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Channel Navigability — Sample Vessel
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Test Cases

1. Southwest Pass
2. Pascagoula Harbor
3. Columbia River

Pascagoula
Harbor
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Southwest Pass (SWP)

UNCLASSIFIED

Mississippi Alabama
Jackson of
Authorized Depth  Maintained Depth  Length  Width
Reach Code Reach Description
(ft) (ft) (miles) (ft)
o CEMVN_SW_01.SWP_01 MILE 13.4 TO 10.5 AHP 48.5 18.5 2.9 750
L Baton Rouge
. - NewGrieas - CEMVN_SW_02.SWP.01 MILE 10.5 TO 7.7 AHP 485 485 28 750
02 CEMVN_SW_03.SWP.01 MILE 7.7 TO 4.8 AHP 48.5 48.5 2.9 750
03 CEMVN_SW_04 SWP_01 MILE 4.8 TO 2.0 AHP 48.5 I18.5 2.8 750
04 CEMVN_SW_05.SWP_01 MILE 2.0 AHP TO 1.0 BHP 18.5 18.5 3 750
\\,05 CEMVN_SW_06.SWP_.01 MILE 1.0 TO 3.7 BHP 48.5 18.5 2.7 750
N I
45 CEMVN_SW_07.SWP_01 MILE 3.7 TO 6.7 BHP 485 18.5 3 750
A 0 20 40 80 Miles
B CEMVN_SW_08.SWP.01 MILE 6.7 TO 9.6 BHP 48.5 48.5 2.9 750
Scurces: Esr, Ailbus DS, USGS, NGA, NASA, CGIAR. M Robinson, NCRAS, ML 07
Rykswaterstaat, G54, Geoland, FEMA, Intermap and the GIS user community. Sogrces: B o s R - . T . = -
USGS, & OpoenStrecthap contabuters fa CEMVN SW_09.SWP.01 MILE 9.6 TO 12.4 BHP 48.5 48.5 2.8 7al)
09 CEMVN_SW_10.SWP_.01 MILE 124 TO 15.2 BHP 48.5 I18.5 2.8 750
o CEMVN_SW_11.SWP.01 MILE 15.2 TO 18.0 BHP 18.5 18.5 2.8 600-750

i1 CEMVN_SW_12.SWP_.01 MILE 18.0 TO 21.0 BHP 48.5 185 3 600
12 N CEMVN_SW_13.SWP_01 MILE 19.2 TO 22.0 BHP 48.5 18.5 2.8 600

13 0 5 10 MilesA

Sources; Esn, Airbus D5, USGS. NGA, MASA. CGIAR, N Robinson, RCEAS. NLS. O5, NMA, Goodatastyrelson, Rijkswatorstaat. GSA,

Genland. FEMA, Intermap and the GIS usér communily, Saurces: Esr, HERE, Garmin, FAC, NOAA, USGS, & OpenSireeiMap

contributors, and the GI5 User Community

23 Reaches — 37.2 miles
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Southwest Pass (SWP)

Alabama

Mississippi
Jackson
o
“Bumn Rouge
Louisiana
DNEW Orleans

M

A 0 2040 B0 Miles
Lesatesg)

Scurces: Esr, Ailbus DS, USGS, NGA, NASA, CGIAR. M Robinson, NCRAS, ML
Rykswaterstaat, G54, Geoland, FEMA, Intermap and the GIS user community. Sogrces: B
USGS, & OpentrectMap contatiuton

01

N

10 Miles A

Sources; Esn, Airbus DS, USGS. NGA, MASA. CGIAR, N Robinson, NCEAS. NLS. 05, NMA, Geodatastyrelson, Rijkswaterstaat. GSA,
Genkand. FEMA, Intermap and the GIS usér communily, Saurces: Esr, HERE, Garmin, FAD, NOAA, USGS, & OpenSiréeiMap
contributors, and the GI5 User Community

Reach ID

SW_01_SWP_01

SW_02_swpP_01
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SW_05_SWP_01

SW_06_SwWpP_01

SW_07_SwpP_01

SW_08_SWP_01 |

SW_09_SWP_01

SW_10_SWP_01

SW_11_SWP_01

SW_12_SWP_01

SW_13_SwpP_01
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outhwest Pass (SWP)
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SW_01_SWP_01

SW_02_swpP_01

SW_03_SWP_01

SW_04_sSwP_01

SW_05_SWP_01

SW_06_SWP_01

SW_07_SWP_01

Reach ID

SW_08_SWP_01

SW_09_SWP_01

SW_10_SWP_01

Mississippi Alabama
ackson
J E
caumchuge
Louisiana
DNE\NO‘WBN

M

A 0 2040 B0 Miles
Lesatesg)

Sources: Esn, Aifbus DS, USGE, NGA, NASA, CGIAR, N Robinson, MCRAS, NL
Rykswaterstaat, G54, Geoland, FEMA, Intermap and the GIS user community. Sogrces: B
USGS, & CpenStrectidap conttitors)

01

Sources; Esn, Airbus DS, USGS. NGA, MASA. CGIAR, N Robinson, NCEAS. NLS. 05, NMA, Geodatastyrelson, Rijkswaterstaat. GSA,
Geoland, FEMA, Intermap and the GIS utér communily, Sources: Eiri, HERE, Garmin, FAC, NOAA, USGS, © OpmSiresiMap

SW_11_SWP_01

SW_12_SWP_01

SW_13_SWP_01

Relative Controlling Depth (ft)

N

10 Miles A

# of Channels Available

contributors, and the GI5 User Community

Jul 2017

0
Apr 2017
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Pascagoula Harbor (July 2015 — July 2019)
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23 Reaches — 15.92 miles

Authorized Depth  Maintained Depth  Length  Width
Reach Code Reach Description
(It) (i) (miles) (It)
jonca el CESAM_PH.01.PSB.1  Pascagoula Bar Channel “ 4 1.54 150
CESAM_PH.01.PSB.2 Pascagoula Bar Channel 14 1 1.08 15()
De Soto
ictan e rest ,Mabile CESAM_PH.01_PSB_3 Pascagoula Bar Channel 14 14 1.08 150
Pl Guifport CESAM_PH.01.PSB.4  Paseagoula Bar Channel " 1 1.1 150
Lafayette
. |:| CESAM PH.01.PSB.5 Pascagoula Bar Channel 14 H 0.62 150
ONewOr!eans
CESAM_PH.01.PSB6 Pascagoula Bar Channel 4 1 0.61 150
CESAM_PH.01_PSB_.7 Pascagoula Bar Channel 14 14 0.2 450
CESAM_PH.02_PHI.1 Hom Island Pass 1 i 0.61 GO0
: CESAM_PH.02.PHL.2 Horn Island Pass 14 1" 0.26 600
Sources: Esn, !\IG?S IJ‘.\ U\S'L'b NLI.’\.Nl\ﬁu'\ LL]IJ-‘.R.-I‘\
o watisash, O Eastuet SN, CESAM_PH.02.PHI3  Hom Island Pass " “ 056 600
the GIS user communily, Sources: Esti, HERE, Garmin,
FAD. NOAA, USGS, & DpenStreethlap contributors, CESAM_PH.03.PLS.1  Pascagoula Lower Sound 42 12 0.52 350
and the GIS User Community
CESAM_PH.03_PLS.3  Pascagoula Lower Sound 42 12 0.31 350
CESAM_PH.03.PLS A4 Pascagoula Lower Sound 12 12 0.77 350
Legend CESAM._PH.03.PLS.5  Pascagoula Lower Sound 12 12 0.76G 350
Authorized Depth (ﬁ:) CESAM_PH.03.PLS6  Pascagoula Lower Sound 42 42 0.68 350
- 42 CESAM_PH.03_PLS.7 Pascagoula Lower Sound 12 12 0.61 350
] | 44 N CESAM_PH.04.BYC.1 Bayon Casotte 12 12 0.19  350-400
0 4 MilesA CESAM PH.04.BYC2 Bayon Casotte 2 2 045 350-400
L ]
: : CESAM_PH.04.BYC.3  Bavou Casotte 12 12 0.55  350-400
CESAM_PH.04 BYC.4 Bayou Casotte 12 12 0.58 350-400
Rigkswatd¥staot. GSA. Geoland, FEMA Intermap and the GIS user community, Sources: Esri. HERE, Garmin e Fi . 7 i g P
e o.:\; NOAA, Usrlfs. 5 r(’)r‘!c'n?tl|:<‘|M:\[.'?ini?rl‘;‘wIl;r?ﬂ'!r::gﬂ-:glﬁsl-'wt'nmn:lnl‘.y CESAM_PH.04.BYC.5  Bayou Casotte 12 12 0.55  350-400
CESAM_PH.04.BYC.6 Bayon Casotte 12 12 0.53  350-400
CESAM PH.M.BYC.T Bayou Casotte 2 12 043 350-400
CESAM_PH.M4.BYC.8  Bayou Casotte 12 42 1.33  350-400

US Army Corps of Engineers e Engineer Research and Development Center e
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Pascagoula Harbor

Ingalls Ave

jexand Homachitta Hatrestury [
i Mational Forest PH_04_BYC 8 |-
PH_0D4_BYC 7
P PH_04_BYC 6
National Forest
gMoble PH_04_BYC_5
fosionfiatga Guifport PH_04_BYC_4
Lafayette D PH_04_BYC_3
New Orleans PH_04_BYC_2
PH_04_BYC_1
%, PH_03_PLS_7
PH_03_PLS 6 |
PH PL:
o | 03_PLS_5
i = PH_ 03 PLS 4
Sources: Esn, Adrbus DS, USGS. NGA, NASA, CGIAR. B [} 7
Robinson. NCEAS. NLS, 05, NMA, Geodmastyretien, 3 PH 03 PLS 3
Rigkswaterstaat, GSA, Geoland, FEMA Intermap and [V -7

the GIS user community, Sources: Esti, HERE, Gatmin
FAD, NOAA, USGS, © OpenStreetMap contributors,
and the GIS User Community

PH_03_PLS_1
PH_02_PHI_3
PH_02_PHI_2
PH_02_PHI_1

PH_01_PSB_T -

Legend
Authorized Depth (ft)
. 42
N 44 N
0 2

PH_01_PSB_6 |
PH_01_PSB 5
PH_01_PSB_4
PH_01_PSB 3
PH_01_PSB_2 |-
PH_01_PSB_1

1

-

1

1 1

Relative Controlling Depth (ft)

4 Miles A
L 1 1 1 |

Jan 2016

rbws DS, LISGS, NGA, NASA, CGIAR, N Robinson, NCEAS, NLS, 05, NMA, Geodatastyrelsen,
RigkswaneTstast. GSA, Geoland, FEMA, Intermap and the GIS user community, Sources: Esn. HERE, Garmin,
FAD, NOAA, USG5, € OpenStreotidap contributors. and the GIS Usor Community

Jan 2017
Date

Jan 2018 Jan 2019
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PH_0D4_BYC_8
PH_04_BYC_7

PH_04_BYC_6

dasCagouia rnaroor oy
PH_04_BYC_4

PH_04_BYC_3

PH_04_BYC_2

PH_04_BYC_1

PH_03_PLS 7

Tngatis Ave PH_03_PLS 6
PH_03_PLS_5
PH_03_PLS 4
PH_03_PLS_3
PH_03_PLS_1
PH_02_PHI_3
PH_02_PHI_2
PH_02_PHI_1
PH_01_PSB_7
PH_01_PSB_6
PH_01_PSB_5
PH_01_PSB_4
PH_01_PSB_3
PH_01_PSB_2
PH_01_PSB_1 -

Jexandria Homochitto Hattiesburg

Mational Forest

Reach ID

De Soto
datianal Farest
Matianal Fores: :’Moblle

7i8aton Bodaa Guifport

GLafayelte I:I

JNew Orleans

Sources: Esni, Airbus DS, USGS. NGA, NASA, CGIAR. N
Robinson. MCEAS. NLS, 05, NMA, Geodatastyrelsen,
Rigkswaterstaat, GSA, Geoland, FEMA, Intermap and

the GIS user community, Sources: Esri, HERE, Garmin,
FAD, NOAA, UISGS, © OpensStreetMap contributors,

and the GIS User Community

20
Legend

Authorized Depth (ft) M =
I 42 315 <
o =

44 N < s
- o “i

S L | :
G 10 g

3 5

Rijswatefstant. GSA Geoland, FEMA, Intermap and the GIS user community, Sources: Esn. HERE, Garmin.
FAD, NOAA, USG5, © OpenStreetbap contributors, and the GIS Usor Community.
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Date
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Columbia River (January 2011 — December 2015)
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‘ “CL_04_USN_2 Portiand
Himmona CLO3FIV.1 7 \ | i
Flaves ~ CLADFUSN_1 5
Warrenton "‘E-; Idaho
Oregon

Clatsop
Sta

Sources: Esri, Airbus DS, USGS, NGA, NASA, CGIAR, N Rabinsar; 12%as, NLS, 05, NMA, Geodatastyrelsen,
Rijkswaterstaat, GSA, Geoland, FEMA, Intermap and the GIS user community, Sources: Esni, HERE, Gam’iﬂg, FAD,
NOAA, USGS, & OpenStreetMap contributors, and the GIS User Cnm:ﬁnqu;:ity

Sources: Esri, Airbus DS, USGS, NGA, NASA, CGIAR, N Robinson, NCEAS, NLS, OS, NMA, Geodatastyrelsen,
Rijkswaterstaat, G5A, Geoland, FEMA, Intermap and the GIS user community, Sources: Esn, HERE, Garmin,
FAD, NOAA, USGS, £ OpenStreetMap contributors, and the GIS User Community

Salmon Creet

Green River Green Riy,
I '
&,
¥ th
S " Forp .'n.w_’l-Rl-.'.'r
e Longview
Long :
P
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3 Kalu Swift
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gC‘I"h [t
Jcretk
| galme®
!
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e
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51 Reaches = MIlesS e

Sources: Esri, Airbus DS, USGS, NGA, NASA, CGIAR. N Robinson, NCEAS, NLS, OS, NMA, Geodatastyrelsen, Rijkswaterstaat, GSA, Geoland, FEMA, Intermap and the GIS user community, Sources: Esri, HERE, Garmin, FAO, ﬁltﬁ'ﬁhf

USGS, € OpenStreetMap contributors, and the GIS User Community

Authorized Depth  Maintained Depth  Length Width

Reach Code Reach Description
(fr) (ft) (miles) (ft)
CENWP.CLOpMER o of Columbia River 55 55 3.3 2000
Entrance Range
CENWP.CLOoMCR g T owth of Columbia River 5 22 2000
Sand Island Range

CENWP.CLO1.DES.1  Desdemona Shoal 13 L 36 GOO-2000
CENWP.CLO1L.DES.2 Desdemona Shoal 13 43 36 GO0
CENWP_CL.03_FLV.1 Tansv Point Twrn & Range 13 13 3.6 GO0
CENWP_CL.0O4_USN_1 Tansy Point Turn & Range 13 13 1.2 G0
CENWP.CLO4.USN2  Astoria Range 13 13 2.7 GO0
CENWP_.CLO5.TNG_.1 Tongue Point Channel 13 13 2.2 GO
CENWP.CLO5.TNG.2 Harmrington Point Range i3 13 1.7 G0
CENWP.CLO6.MLN.1 Harmington Point Range i3 13 0.9 60
CENWP_CLOGMLN_2  Miller Sands Range 13 13 22 GO0
CENWP_CL.06 MLN_3  Pillar Rock Lower Range 13 13 0.7 600
CENWP.CLO7.PIL Pillar Rock Lower Range 13 13 23 GO0
CENWP_CL_O7_PIL 2 Pillar Rock Upper Range 13 13 1.3 G0
CENWP.CL.OS8.BKW_1 Pillar Rock Upper Range 13 13 0.6 GO0
CENWP.CL.OS.BKW.2 Welch Island Reach 13 i3 32 GO0
CENWP_CLO9SKM_.1 Skamokawa Channel 13 13 3.3 GO0
CENWP.CL.09 SKM.2  Steamboat Reach 13 13 0.7 600
CENWP.CL.10.PGT.1  Steamboat Reach i3 i3 0.7 600
CENWP_CL.10.PGT.2  Puget Island Range & Tumn i3 13 15 60
CENWP_CL.11.WAN_1  Wauna Range 13 13 2 600
CENWP.CL.11. WAN_ 2 Driscoll Range 13 13 1.7 G0
CENWP_.CL12ZWST.1  Westport Turn & Range i3 i3 2 G0
CENWP_.CL.12Z.WST_2  Westport Channel 13 13 LT GO0
CENWP.CL.13. EUR.1  Westport Channel 13 13 0.7 600
CENWP.CL.13.EUR.2 Eurcka Lower Channel 13 13 2.1 G0
CENWP.CL.13 EUR.3 Eurcka Upper Channel 13 13 0.8 GO0
CENWP_CL_14.GUL.1  Oak Point Channel 13 13 3 GO0
CENWP.CL.14.GUL.2  Gull Island Turn & Channel 13 i3 1.4 GO0
CENWP_CL.15.5TL.1 Gull Island Channel 13 13 0.5 GO0
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Reach ID

CL_00_MCR_1
CL_00 MCR_3
CLO1DES 2
CL_01.LDS 1
CL_03 FLV_t
CL_04_USN_1 =
CL_D4_USN_2
CL_05_TNG_1
CL_05_TNG_2
CL_06_MLN_1
CL_06_MLN_2 [—
CL_06_MLN_3 —
CLO7 PIL_Y =
CLOTPLZ
CL_08 BKW_1 [=
CL_08_BKW 2 =
CL_09_SKM_1
CL_09_SKM_2 =
CL_10_PGT 1
CL_10_PGT 2
CL_11_WAN_1 [=
CL_11_WAN_ 2
CL_12 WST 1
CL_12 WST 2
CL_13_EUR 1
CL13EUR 2|
CL_13.EUR3
CL_14_GUL_1
CL_14 GUL 2
CL_15 STL_1
CL_15.STL 2
CL_16_WLK_1
CL_16_WLK_2

115

10

CL16. WK 3 =
CL_17.8LG_1
CL17.5LG 2 =
CL_18_LDB_1
CL_18.L0B_2 =
CL_19_UDB_1
CL_19_UDB_2
CL_20_KLM_t
CL_20_KLM_2 B
CL_20_KLM_3
CL_21_LMT 1
CL21LMT 2
CL21_LMT 3
CL_22_ UMT.1
CL_22 UMT 2
CL_22 UMT 3
CL_23 STH_1
CL 23 STH 2
CL_24 WAR 1
CL_24 WAR_2 B
CL_24 WAR 3
CL_25_HEN_1
CL_25_HEN_2
CL_26_ WLW_1
CL_26_ WLW_2
CL_27_MGN_t
CL_27 MGN_2
CL 27 MGN_3

Jan 2011

I 2 1578 i L

Jan 2012 Jan 2013 Jan 2014 Jan 2015
Date

Relative Controlling Depth (ft)
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Future Work

* Improve the routing algorithm
* Improve assumptions S e
" Investigate sub-regions
= Explore seasonality
= Compare against gages . }
US Army Corps of Engineers s Engineer Research and Development Center e = CHL =
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Corps Shoaling Analysis Tool (CSAT), version 2.0.3
Updated 13 January 2020

The CSAT calculates channel shoaling volumes using historical channel surveys and uses the shoaling rates to predict
future dredging volumes. Shoaling rate grids can be used to identify hot spots or areas of increased sedimentation. The
volume tables that quantify the amount of sediment needing to be dredged at depth and time increments also support
‘Jdecision making that will maximize the use of dredging funds and minimize disruption to vessel traffic through the
avigation channels.

SAT 1.0.x was run using a Matlab executable file and requires survey upload through eHydro for the channel. CSAT 2.0.x
migrated from Matlab to using Python instead. CSAT is being developed jointly by CIRP and the Asset Management (AM)

For Installation instructions, choose type of user below.
(**Note - this product requires Administrator privileges for installation)
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1) Check for existing Anaconda/Python3 installation

- Open a command prompt and enter the command "anaconda --version”
(without quotes).

- If no Anaconda version is reported, proceed to step 2.

- In the same prompt, enter the command "Python --version” (without quotes). -
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Questions?

michael.a.hartman@usace.army.mil
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