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Coastal Navigation Portfolio Management
Advance objective, quantitative, and systems-based approaches to

UNCLASSIFIED

management of the Corps’ large coastal navigation portfolio of projects.
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Corps Shoaling AnaIyS|s Tool (CSAT)

Natlonal Channel Framework :

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. Ly

« Where are shoaling ‘hot spots’ within the B T ——— ——

navigation channel? \ I & e
« How has shoaling changed as a result of [ e - | |
meteorological events (extratropical storm, rainfall W v
or drought periods), dredge schedule change or NE 5 gl mshoaling Analysis
& » Higher shoaling — red
dredge type change? B . PTG
National Channel Framework, hydrographic
survey map sheet from eHydro, and the
shoaling rate prediction for Columbia River, OR.
US Army Corps of Engineers e Engineer Research and Development Center e _— QCHVL =2
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CSAT Survey Workflow [ suveyType |

(After-dredge, Before
dredge, Condition)

\ v

{ N

Partial coverage

Uniform Grid per \ /

eHydro Surveys Reach Survey check

Duplicate surveys

User Classification

\ 7
After Elevation (ft)
US Army Corps of Engineers e Engineer Research and Development Center e = CHLE%SL?OC
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Shoaling Analysis on 10ft x 10ft grid
= Analysis on 10’ x 10’ grid e
=  Elevations

= Avg/max/min
shoaling rates
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S0 What’s New?

= New CSAT Product
- Example application of CSAT shoaling forecast

* New Animations from eHydro data

" Improvements of Channel Availability

US Army Corps of Engineers e Engineer Research and Development Center e _—— QHL s
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Survey Planning Quantities (SPQ)
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What is the volume of sediment shallower than
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US Army Corps of Engineers e Engineer Research and Development Center e _— QCHVL =2
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CSAT Output — Reach Level or CWIS level Rollup -

Volume Tables
= Report volumes at different depth/time intervals and shoaling rates
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RelativeDepth [0_Months|6_Months |12 _Months|18 Months |24 _Months|30_Months|36_Months

VA_s5 170 268 17011 110995 256638 439863 651617
g VA_s4 380 629 37849 160493 333984 543181 777208
o VA_s3 822 1848 73338 230601 435783 671386 928089
g VA_s2 1760 10408 131878 330139 568150 830209 1107008
5 VA_sl 8097 46367 228386 470456 739993| 1024519 1318239
L VA po 22591 131827 382466 663121 956930, 1258243| 1564307
cI“ VA pl 69944/ 325969 618266 919374, 1226110, 1536123| 1848464
'8 VA p2 352952 646087 948645 1257045/ 1568686 1882661 2198080
© |VA_p3 699612 1002390  1312029| 1625199 1940585 2257072 2574207
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CSAT Example Viewer - NAO  seff swallow - NAO - FiNDeR

N40 - Town Point Reach @ Maintained Depth: 40 Feet - SPQ Volumes (Cubic Yards) N40 - Town Point Reach CSAT Projected Volumes (Cubic Yards)
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New approach for defining channel availability

How good of a job are we doing maintaining our channels? Historically evaluated using “channel
availability”.

Controlling Depth is the minimum depth in a channel quarter

_ SW_04_SWP_20180323 CS

Currently testing Controlling Depth vs Project Depth: o
| 8
1f controllingDepth < projectDepth ) .
channelAvailable = false; QF;‘ :

else : X

channelAvailable = true;

end ~> |
257 \ 1
3 1538 936 amr 3839 s asa aA94z
.

EEEEEEEE

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?

US Army Corps of Engineers e Engineer Research and Development Center e _— QHL 5
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Channel Navigability

Channel Classifications (Rship = 63.6f)

088 «10° SW_05_SWP_20180419_CS - 105 SW_05_SWP_20180419_CS «10° Travel Distance From End Pt
' @ Start Point
o0
254 2.52
900
35
252}
25 800
25+
40 248 700
248 =
g
2 - e 0
o £ >2.46 £
£ 246 45 £ = ®
£ 3 £ 500 @
o a [=] ]
= = E
- 4 =
2.44 48 2.44 400
150
242 -
2.42 j| 300
245 1500
» 2.4
238} - 100
2.38
2.36 : s . ! 60 —0
3.941 3942 3943 3944 3945 0015 30i2 5015 3683 3018 504t 3.9415 3.942 3.9425 3.943 3.9435 3.944
Easting (ft) %108 108 Easting (ft) %108
MNaN Culside Too Shallow Buffer Navigable
Point Class
. . a— COASTAL &
US Army Corps of Engineers e Engineer Research and Development Center e == HDEAICS

UNCLASSIFIED



UNCLASSIFIED

Channel Navigability

300

= Representative Vessel @ 1007
* Panamax
» Length: 965 ft
» Beam: 106 ft

Lateral vehicle axis
o
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US Army Corps of Engineers e Engineer Research and Development Center e /_ﬂ/é-CHL&%*xoc 4
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Automated Navigation from Start to End Pose
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Routing Successfully!
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CSAT Access

http:/;;irp. uéace.army. mil StoryMap: https://arcg.is/094Lur S

I ¢ o e
; 2 .

Corps Shoaling Analysis Tool (CSAT), version 1.02
Updated § March 2019

The CSAT calculates channel shoaling volumes using historical channel surveys and uses the shoaling rates to predict future
i 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 decisien
f, Home ¢  -Products J g Publications ;;'- Tech Tran{ making that will maximize the use of dredging funds and minimize disruption to vessel traffic through the navigation
' channels. CSAT is run using a Matlab executable file and requires survey upload through eHydro for the channel. CSAT is
CMS ; being developed jointly by CIRP and the Asset Management (AM) program.

System Requirements for use of website: (**Note - this requires Administrator privileges for installation)

...................... Webinar For Installation instructions, choose machine type below.
Bouss 2D Ing the Surface-water Modelin§
(SMS 13.0)

CPT
CSMART g 818 Sp(t)?]ng;esrtzror;lg Connect to internet for Matlab runtime installation
CSAT CorpsNet users without MATLAB should request via ACE-IT app portal h
GenCade - Go to https://app-portal.usace army.millesd/Home

schnical Discussion - Search for Matlab Runtime and select MathWorks MATLAB Runtime R2017a 8.2

C¢< Inlet Engineering Tools® | Research Directions in Deci
Inlet Reservoir Model

After Install, download zip file from here

7 August 2019 , _ ——
Sediment Budget Tools )0 - 1400 Central Input and Output files are available for download here: https://rdedrivepub. erdc.dren. mil/uriicsat
Sediment Mobility Tool
WaveNet & TideNet All other Users
Coast U.S. Army Corps ¢
The United St ¢1pp Portal Corps of Engineers, has nationa

Publications:

and evolution

billion is expended annually to

FY10 Technical Report  Corps Shoaling Analysis Tool: Predicting Channel Shoaling NiM
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Future Work

» Continue improving Routing
* Apply in other locations
= CSAT in Python (beta testing)

= CSAT on Microsoft Azure

 (migration of production process almost complete)

Questions?

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