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Motivation

LONG-TERM CONTINUING ANALYSIS OF DREDGING DATA

U.S. ARMY CORPS OF ENGINEERS DREDGING PROGRAM
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Fiscal Year (1963-2017)

Optimization helps USACE and its industry partners

better maintain the U.S. marine transportation system

US Army Corps of Engineers « Engineer Research and Development Center



Motivation
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Project Selection

Project Scheduling
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Project Selection

Goal

Inform the allocation of limited
resources to maintain dredging
projects nationwide

Projects

e 535 federal navigation projects
included in initial treatment

e 172 with sufficient historic
channel survey data available

Solutions
e Possible permutations = 1013
e Atoms in the universe = 1032
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e-Hydro
National Shoaling
Active Projects Channel
by Port

Historic Project Maintained Tl B

Expenditures Depths
Tonnages by .
Historic Pre/Post
Relation Tables Draft Increment Project Reaches Bl Sur</eys
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Inputs

Channel Portfolio Tool (CPT)

Channel Shoaling Analysis
Tool (CSAT)
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Process
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DEPTH (ft)

Project Rankings
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Output

Disrupted tonnages

Shoaled depths
Shoaled volumes

Cost

A $10,000,000 3,000,000
B $8,500,000 1,000,000
C $3,000,000 500,000
D $1,000,000 100,000

Forecasts

* Dredge cycles

= N e e IJI13 e IBI * Project dredge frequency
* Project shoaling rate

YEARS

B Dredged Depth  H Shoaled Depth
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Project Scheduling

Goal Prior Applications
Sequence and assign dredging fleet * West Coast Hopper Fleet since FY15
assets to the project portfolio, while * South Atlantic Division — Regional

Sediment Management Mega-Pilot
e USACE Hopper Fleet Recapitalization
Report

complying with fleet and project
restrictions

US Army Corps of Engineers « Engineer Research and Development Center



Project Scheduling

Inputs Outputs

Dredge fleet configuration  Dredge types and sizes
(number, types)

e Work sequencing
Dredging requirements (CY,

* |Inferred groupings of projects
available budget) groupings or proj

for potential regional contract
Historic production rates and mechanisms
unit costs at each project

Environmental and/or
seasonal work restrictions

Distance matrix

US Army Corps of Engineers « Engineer Research and Development Center



Output

Work Schedule Dredge Utilization
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Questions?

Ned Mitchell, PhD

Drew Allan Loney, PhD PE

kenneth.n.mitchell@usace.army.mil

(601)529-9005

drew.a.loney@usace.army.mil

(601)634-3490
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Alternative Evaluation

Estimated
Maintained
Depths
Controlling CWIS Project
Depths Relative Depth
Budget Limit Disruptea
Tonnage
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GA Optimization
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Genetic Optimization

Chromosome Initial Recombine

Representation Alternatives

Project A

Project B — -‘
Project C

Project D

Project E
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Evaluate Mutate
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