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Advance objective, quantitative, and systems-based approaches to

manaaement of the Corps’ large coastal navigation portfolio of projects.
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+ Warm colors — higher shoaling rates
+ Cool colors — lower shoaling rates

ﬂgm«fmhmm-u-f o
[t Vew Faortes Took e
Teach - Click Tab Below for Desiced Analysis

Dreige Cost/Benafit By: ® Tons € Dollas
Color Scale: 8 Linear © Logasithowe :
MablDe-Mob Cost 1,000,000 s =8
Coatiyd~3 300 g -
Update Reach Dredging Cost | Updaie
Reach Work Package

Rolup

Gahveston Harbor and
Chanmsl

720933

@  Gahveston Harborand  Galveston, T - 002 (] $0,000 $2.000 36 Honths (41 ) => =
B Craneal Outer Bar Channel 442.0620 [
(3ass0z)
a Gahveston Harbor and Galveston, Tx - 003 0 $0.000 $2.000 18 Months (39 B} => o)
Channel 2390665 . Edt
B Galveston Harborand  Galveston, T - 004 [ $0.000° $2.000 35 Honths (41 ) =>

Channsl 510.1614 |—ea—

000 36 Monthes (39 R,

Bieation i1}

Cwaton m)

] X ]
Bistaren Grias-Bacsion i

COASTAL &

_—— CH

HYDRAULICS
LABORATORY

t Center e

UNCLASSIFIED



UNCLASSIFIED

Corps Shoaling AnaIyS|s 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.

Hydrographic Survey

PGl F 1 €

* Where are shoaling ‘hot spots’ within the s
navigation channel? e

 How has shoaling changed as a result of | o SO No7E
meteorological events (extratropical storm, rainfall = . -
or drought periods), dredge schedule change or B0 P gl ~Shoaling Analysis

oA . Higher shc_nallng—red
dredge type change? © 2" 7 Lowshoaling - green —

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 _— QHIL =
UNCLASSIFIED



UNCLASSIFIED

CSAT Survey WOI'kﬂOW i Survey Type )

(After-dredge, Before
dredge, Condition)

\. J

( )

Partial coverage

Uniform Grid per \ /
Reach Survey check

eHydro Surveys

User Classification

After Elevation (ft)
Value
B, A

Low: 55
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= Analysis on 10’ x 10’ grid £#m - TN
Q3

=  Elevations vy L ‘/

= Avg/max/min ‘7N o

shoaling rates

Shoaling Analysis on 10ft x 10ft grid
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CSAT Workflow — Survey Type

A

After-Dredge
« Comparison of elevation differences between surveys

* |dentify After-Dredge surveys — use as first survey in shoaling
rate set

Before-Dredge
*Used as last survey in shoaling rate set

Dreédge Event

Volume Above Project Depth

Time
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Corps Shoaling

Overview ion tent Members o

Corps Shoaling Analysis Tool - CSAT - calculates channel shoaling

historical channel surveys and uses the shoaling rates to predict fu

volumes. Shoaling rate grids can be used to identify hot spots.

owned l.}}" usace_sam |:'!(1
National_Channel_Framework - Channeifeach
Description Mt o ol St s
CSAT is run using an Matlab executable file and requires survey upload through eHydro for the chan
Shaaling Rate (fuyr)
available on CIRP website: http://cirp.usace.army.mil/index.php ' ShastingRate
image

) - = _. -':“"Spatial viewer — includes data layers for
S s " |__National Channel Framework and shoaling
., rates from CSAT

_Available for download and viewing:
“ https://arcg.is/094Lur NEW
= Executable available for Districts Python Version

Corps Shoaling Analysis T... CENWP_volumes_CPT CSAT_NCF_CENAE
‘ - -

L B o ‘Live’ in December — 580 views to site

- » Rest services created for CSAT output files
= Volume tables linked within CPT
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Survey Planning Quantities (SPQ)
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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
o VA s4 380 629 37849 160493 333984 543181 777208
8 VA s3 822 1848 73338 230601 435783 671386 928089
g VA s2 1760 10408 131878 330139 568150 830209 1107008
g VA sl 8097 46367 228386 470456 739993 1024519 1318239
0 VA pO 22591 131827 382466 663121 956930 1258243 1564307
:IC:U VA pl 69944 325969 618266 919374 1226110 1536123 1848464
e VA p2 352952 646087 948645 1257045 1568686 1882661 2198080
c_Cg VA p3 699612 1002390 1312029 1625199 1940585 2257072 2574207
_E‘U VA p4 1076911 1386917, 1701263 2017559 2334818 2652699 2970999
@ VA p5 1476264, 1791251 2108145 2425936 2744281 3062973 3381847

0_months column is equivalent to Summary Planning Quantities (SPQs)
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CSAT Example Viewer - NAO  eff swallow - NAO - FiNDeR

N40 - Town Point Reach @ Maintained Depth: 40 Feet - SPQ Volumes (Cubic Yards) N40 - Town Point Reach CSAT Projected Volumes (Cubic Yards)
o S T s e
Survey CY to Maint. CY to Maint. Depth CY to Maint. Depth CSAT@
Name Date Depth +1' +2' CSAT Mnt. CSAT @
Survey @ Mnt. Depth Mnt.
N40 - Town Point 01/12/2010 1,819 17,891 64,000 Name Date Depth +1" Depth +2'
Reach
LAMBERTBENDTOPARADISECREEK 09/19/2016 13,445 34,452 61,223
N40 - Town Point 10/31/2012 9,349 29741 57,457
Reach LAMBERTBENDTOPARADISECREEK 03/19/2017 14,494 35,758 62,732
N40 - Town Point 07/0712015 12108 33.088 59979 LAMBERTBENDTOPARADISECREEK  09/19/2017 15,612 37.123 64,318
Reach LAMBERTBENDTOPARADISECREEK 03/19/2018 16,787 38,555 65,969
N40 - Town Point 09/19/2016 13,255 34814 62,188 LAMBERTBENDTOPARADISECREEK 09/19/2018 18,029 40,060 67,678
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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

Currently testing Controlling Depth vs Project Depth:

1f controllingDepth < projectDepth il
channelAvailable = true; |

else 2 ‘
2l s N
channelAvailable = false; \\\\ \ |
end ) "\\ 55

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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Channel Navigability

Channel Classifications (Rship = 63.6ft) Minimum Travel Path:
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Conclusion

FY 19
Tech Transfer: CSAT Webinars with Districts
Creation of CSAT-python
Integration of CSAT results supporting Dredge Schedule Optimization
Assessment of historic channel availability performance

FY 20
CSAT running in a cloud-based environment
Improved Channel Navigability Metric
Journal Publication: Channel Navigability Metric
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