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Why this Matters?

= USACE spends approximately $1B
annually on dredging.

= USACE routinely reports low channel
availability due to constrained
maintenance funding.

* Increasing vessel size trends increases
C, O&M dredging.

* Inadequate channel depth impacts the
safety and efficiency of waterborne
goods movement.

* Dredge reassignment has costly network

implications in NAV and FRM BLs
(WRDA 2020).
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Problem Statement

= Prioritizing maintenance dredging
funds in ad hoc framework with Cargo
tonnage and value.

= Gains in vessel navigability from
dredge activity are not measured.

= Existing performance metrics for
coastal navigation channels allocate
appx. $1B annually for dredging but
indirectly describe channel
performance.

= SoN’s:

- Strategic R&D work that advances Machine Learning/ §
Artificial Intelligence capabilities related to connecting, =
integrating and analyzing data and model output to '
produce navigation decision support information.

« 2019-N-1332 — Waterway transit times from AIS Data _

« 2017-N-52 Further Development of CPT and AIS software
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Capability and Strategic Impact Statement
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Vessel clearance and footprint over shoals can be estimated for nearly all
transits made by commercial vessels in USACE managed waterways and
will vastly improve how we describe channel performance.

US Army Corps of Engineers e Engineer Research and Development Center e Coastal and Hydraulics Laboratory
UNCLASSIFIED




UNCLASSIFIED

Fusing Relevant Data

AIS data from Marine Cadastre.

HPC Data Modeling
Approach

Dissolve Polygons
Water level data from NOAA/USGS. Data ValGation (VST Time, L, 1rg)

Time Conversion 3
UTM zone tagging.
Data collation to SQL db.

Vessel draft info from Foreign Vessel

Data Validation:(MMSI, Time, Lat, Lng).
Entrances & Clearances.
WCSC Ent. & Clear.
Resolve vessel footprint and best estimate of sailing draft

E l — Water Level Records

________________ SV -—+———E=Z-= 0 e — Build list of gages (verified & prediction)
Assign gages to CF reach Index tide record with CF ID for each AlS data point

Survey data from eHydro.

Assign AlS positions to CF reach
Retain matched data as SQL .db

Hash position data into detailed vessel dimensions

T Epoch time conversion
Drop repeated data 77?7

Index survey record with CF ID

eHydro Surveys

h Use KD-Tree to determine nearest survey node to each AlS Position
z Data validation Interpolate elevation @ transit
Assign surveys to CF reaches
za U KC Convert to common datum (WGS84)

Data filtering Underkeel = Water Level —Bathy El. — Eff. Draft

- Channel Side = minimum distance between unbuffered CF boundary & Shell
Operational Data

3 3 2 Draft Restriction Data - _
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Compute Direct Metrics

= How much are vessels using the
service USACE provides them -

available draft. 3202000 -
* Vessel footprint over shoals.
 Underkeel clearance for vessels.
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Southwest Pass
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“Controlling depths and
regulations may be
obtained from the Office
of the District Engineer,
Corps of Engineers in

New Orleans.”

Shoaling conditions are
so dynamic that NOAA
can’t keep soundings up
to date on Chart 11361.

*, supplemaental information conceming aids to
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Results: 2015-2017 (1)
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Results: 2015 - 2017 (2)
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Left: The shoalest depth of SWP_12 was 5.8 m (19 ft). Right: Vessel positions and shoal
locations during peak shoaling do not overlap substantially.
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Results: 2015-2017 (3)

A traffic-informed way to think about dredging.

Fiscal Year Dollars ($M)? Dredged Volume Cargo Throughput
(106 m3)1 (Megatonnes) 2

Encountered $/ha-day
Shoaling

66 14 - 216
65 16 $4.74 221
2017 62 17 $4.06 236

1. Obtained from agency internal communication.
2. USACE 2018

(103 ha-days)

$0.29 14.2 $4,600
$0.26 7.4 $8,900

Hectare-day — Number of days where shoaling was
observed in the swept path of vessels x the shoaled area
(in hectares) within the swept path of vessels
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Results: 2015-2017 (4)

There is more variability in the draft of vessels than in the available depth resulting either
from water level variation or bathymetric elevation.
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Above, 7-day rolling average of minimum UKC in SWP_12. Below, 7-day rolling Available channel depth in terms minimum observed UKC and
average of vessel draft incurring minimum UKC. draft of vessel incurring minimum UKC over the entire channel
(above) and over shoals (below).
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Summary
FY21 Major Advances in Capability FY21 Major Products & Collaborations
» Built capability to compute UKC.  District/Division Webinar (4/14/2021)
» Demonstrated in Southwest Pass. « CIRP TD (12/08/2020)
* Data for comparison between top-10 ports - Southwest Pass Journal Article (4/9/2021).
INn progress.

200 -

Planned Outyear Products/Advances N
- JP: Treatment of UKC for top 10 ports by tonnage. Bk NI
- Expand UKC to all channels in USACE portfolio. 0]
 Add in x,y clearance measurements. :
- Additional automation.

* Prepare for transition to cloud — migrate to gitlab.
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