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Building Coastal Resilience

The Coastal Resilience Project is a web-based,

o~ -~ BUILDING
decision-support tool that enhances resilience COASTAL RESILIENCE
through strategic placement of dredged material.
APPROACH
Integrate existing tools:

« NavPortal

« RSM DST — Regional Sediment Management
Decision-Support Tool

« CERI— Coastal Engineering Resilience Index
« Dredge Optimization

-4
\ m

¢ ool

NavPortal RSM DST CERI Dredge
Optimization

Address challenges/objectives:
« Tool interoperability
« Data accessibility, security
« Actionable results, metadata

AN
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Database & Security
m Secure data storage
® Secure access

NavPortal

m Home location
® Base codes

m Database

NAVIGATION
m Leadership

w Stakeholders

BCR Team

Programmers
= Wireframing
m Stories/epics
® Codes

JALBTCX
= Coastal Engineering
Resilience Index

Optimization
m Scheduling timeline
and location
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Vocabulary

Spark Figma Kubernetes Agile
Data Lake Databrick CPLEX
Azure MSC Gitlab
Widget AlS GFl Ul DQM
eHyrdo API

SPQ E|astic P~

SDSFIE y— 4 Data Warehouse
CAC National Sediment
. | ational Sedimen
Balsamiq Sprint Management
Hexbins (R Framework
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NavPortal

areers ~ Media ~ Library ~ Contact ~

e Centralized data NaVPOI‘tal

science platform

Empowering the USACE Navigation Community!

* Enterprise datasets

o Project and channel |
boundaries ZDatasets © © Maps @ Insights
o Dredge Reach(es),
HexBins Yo
o Placement locations
o Shoaling locations S SR
and rates
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RSM Decision-Support Tool

** required Input
parameter will be obtained from map tool

* HTML user input-based tool

. . . Dredge Costs
* Assimilate RSM DST into NavPortal
° Expa N d tOO| to Cd |CU | ate mu Itl p I S This section includes input parameters the calculator will use to estimate dredge costs for the
. . . project. Enter all the required parameters as accurately as possible for the best results. The final
O ptIO nS, W|th COStS an d be N efItS results will display below this form with a total cost and costs broken down by category.
e Automate volume calculations via General ﬁ
NaVPOI’ta| HeXBinS ** Project Name:
|Project 1 |

Project Description/Details:
| |

** USACE Division:
| Great Lakes & Ohio River (LRD) v |

** Project Purpose:
| MNew Woark A | Is the proposed project new or is it mainfenance work?

** R5M Placement Type:
| Aquatic v|

RSM placement type based on guidance presented in EMT110-2-5025.
Notably upland uses include agriculture, horticulture, forestry, confined (diked) placement,
construction and industrial or commercial uses, multipurpose uses, parks and recreation, or upland habitats.

\VV
/_v'r\



JALBTCX Toolbox

Quick Response Profile Feature Multiple Dataset
» Generate and edit baseline and Extraction = Multiple years
transects = Profile metrics = Quantify trends

= Quantify shoreline and volume

= Coastal Engineering
change

Resiliency Index
= Standardized mapping
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Coastal Engineering Resilience Index

* Based on feature extraction from lidar data, tools

developed for JALBTCX g - F Protective
.. PE, Elevation
* Similar to BeachFX, SBEACH, CSHORE
* Leveraging location specific NOAA water level, b= PE x PW * (1 =) Volume
surge and ERDC WIS data PE, * PW, Density
e Equation currently being refined by comparing PW — MR
results with calibrated CSHORE profiles c=—7y Shoreline A
0

* CERI values hosted online using feature servers

* BCR Updates: g2t~ (MS + MHW)

Overtopping

o Construction templates CFo
o Latest beach profiles (CSV) WR,
o Non ESRI ArcPy code e = R Wave Runup
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CERI in Building Coastal Resilience

* Quantify increase in resilience
* Tool to operate outside ArcPy

* Pull existing CERI values for placement
areds
o NCMP CERI Values
o JALBTCX Feature Services

* Quantify CERI values based on template

o Locate and format templates from USACE
(NavPortal)

o Use existing profiles for volume calculations

(NavPortal)

o Template — Existing Profile = Volume Available

* Quantify increased CERI based on
placement location

o Entire area - max volume or equal density

o Hot spot - maximize CERI

Elevation (NAVD METERS)

—— Transect ID: 4987
— MHW

Shoreline

Dune Toe

Frontal Dune
Back Trough
Highest Elevation
Landward Limit
— Mean Slope
—@— Design Template

O® AXAO

(53.0, 3%,

D ———

PE: 3.0 vs 3.8

PW: 107.2 vs 122.0
DE: 4.9 vs 5.0
Foredune Width: 19.0 vs 32.4
Beach Width: 35.2 vs 36.6
Mean Slope: 0.078 vs 0.090

20 40 60 80 100 120 140 160
Range (METERS)
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Dredge Optimization

Use Case 2+

Regional and nationwide approach

USACE and commercial dredgers

Leveraging multiple projects that require the same dredge
Bidding multiple dredge locations as a single project

Saves dredging cost by reducing mobilization

SAVANNAH INNER HARBOR -

Charleston Habor Entrance

e |
Jax Harbor Deepening - Contract D 1

Kings Bay Entrance Channel

Naval Station Mayport

Palm Beach Harbor

San Juan

Tampa Harbor

Coastal Cutterhead Mobile

Mobile Harbor Rental #1

Mobile Harbor Deepening

Brunswick County Beaches (Ocean Isle Beach Portion)

Wilmington Harbor Entrance

Norfolk Harbor Craney Island Rehandling Basin
Norfolk Harbor Southern Branch Deepening, VA

Norfolk Harbor, Serrels Point to Lamberts Bend |

Fenwick Island =

Maintenance Dredging Wilmington Harbor

Maintenance Dredging Phila to Sea (Delaware River)

Brazos Island Harbor - Jetty Channel

Corpus Christi Ship Channel - Inner Basin to Viola

Freeport Harbor - Jetty Channel and Inside Channel

Salveston Entrance Channel and HSC Bolivar to Redfish |

GIWW-MATAGORDA BAY TO CORPUS

/- Corpus Christi to Port Isabel & Channel to Harlingen

GIWW - HIGH IS. TO ROLLOVER

Ship Channel - Beacon 78 to Morgans & Barbours Flare

Matagorda Ship Channel - Entrance Channel

igerda Ship Channel - Matagorda Pen. To Point Comfart

t Arthur Canal, Junction, Taylors Bayou & Neches River

iexas City Ship Channel - Main Channel & Turning Basin

SATOC: Elvis Strahr
Southeast Missouri Port (Mile 48 UMR)

Atchafalaya Basin
Atchafalaya River CDR #1.21
Calcasieu Bar Channel HDR £1-20
Calcasieu River Miles 17-36 & Devil's Elbow
lew Orleans Harbor & Various Bar Channels CDR #3-21
Mississippi River Southwest Pass CDR £1-21
Mississippi River Southwest Pass HDR £3-21
Mississippi River Southwest Pass HDR #4-21
24 Cutterhead Tenn-Tom I

24 Cutterhead BWAT

24 Cutterhead Biloxi
24 Cutterhead GIWW
MATOC: Quachita/Black R me o
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BCR Use Cases

USE CASE 1a/b USE CASE 2 USE CASE 3 USE CASE 4

) 00 00_.00 0O0O_00
0=0 O=30 0330 JO=30

Regional link multiple National link multiple
projects/schedule optimization projects/schedule optimization

— Y
L]
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orkflows

Diagram

6 “l.LdI.l/Lg COM'/—WL Open NavPortal Digitize

Dredge Dredge o o
ol Digit Digit
Resilience E—_— Type(s) igitize igitize

Edit Sub- Placement Transport
User 1a: Known Dredge & Placement Reach(s)? Location(s) Route(s)
Select Coastal
User 1b: Suggest Placement "
Rev18 Resilience Tool Yes
Placement

% New Work or Location(s)?

Edit
Maintenance? Reach(s) Link
Locally Preferred? Reach(s) New

Material

Type(s) i

Load Previous View New with Transport Transport

Project or Start Sierilic Placement Placement Route(s)? Method(s)
New? New Location(s)? Site(s)
Project Name IOl
. Reach(s)?
Project Purpose View RSM
Construction Window Sediment Edit

Dredge

Placement Placement

Reach(s) : Transport
ing Placement Location(s) Route(s)
o Location(s) Location(s)

(
|
|
- el
|
| — | |
| |
Legw | —1! Dredge Volume
: 1 Ir ! « Total
Separa o o
i eHydro 1 B ) « Reach(s) ) Summary Output (1a) Table Output
H 1 ( s Placemet Volume(s)
. . -
« Placement Location(s) Resilience e
! ] } Site(s) + Construction Window « Cost « Dredge Reach
| SN~ | i Database + Benefit + Dredge Type
I - N ! « B/C Ratio + Construction Window
|
I p—_1! & [ o Bl -
i ) | esilience lacement Site
Process | RSM ) ! « Dredge Volume
L 4
[ i - « Placement Volume
H Sediment 1 « Project Name. « Placement Transects « Dredge Cost
- i Placement ) | « Project Purpose Fill Template? « Placement Volume 9
I v 1 ) « Construction Window s d + Placement Density « Placement Cost
i 1  USACE District © ECE « TOCERI Summary Output (1b) « Total Cost
« Dredge Reach(s) « Max CERI « TICERI i
Data Source [ N | « Placement Location(s) e — — « Placement Benefit
I N— | « Transport Route(s) « Lowest Cost « CERI Benefit
| | « Transport Types(s) ( « Most Benefit
: National : e U Dis(ta)nce(sl « Highest Volume
Sediment O LI Locally Preferred
[/ ] Location(s) . « Material Type(s) + Locally Preterre
| | Management | | Cost Benefit « Dredge Cost(s) Metadata
[/ Eram ook ] Calculator « Unit Cost ($/CY)
« Initial Cost
: N~ : + New Work Cost Increase JALETIE * Tools Used
| ) « Mobilization Cost Feature « Versions
|/ * Material Cost Services + Assumptions
H 1 « Turbility Cost
H — 1 « Endagered Species Cost Construction * Data Sources
. « Screening Cost Template(s) « Data Dates
: G <> :— Shoaling Rate(s) « Tilling Cost Naveortr?
+ Remediation Cost
| | « Miscellaneous Cost Beach Profiles
(S~ ) « Transportation Cost
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Wireframing

Building Coastal Resilience Home Page

<3 E> X {} (hitps:/7

— My New Project
Calendar w
Study Areas v
DST Workflow ~
Map Layers

Vv 1 LPro]ect Purpose _lv_l @

+/ 2-Dredge Reach Type and Size @

3- Reach Material Type Selection @

4 - RSM Sediment Placement History @
5 - Select Placement Area(s) @

& - Import/Digitize Placement Area(s) @
7 - Placement Material Type Selection @

8 - Transportation Routes @

9 - Volumes @
Calculate

Analysis W

— Dredge Reaches

Q Zoom to Data Extents

* | Dredge Type

_‘ v@ |£redge Size

_H®

Bulk Edit

Actions. Reach Name Dredge Type * Dredge Size *
y @ a Cut 12 Hopper Small
VAc) @ cut13 Small
y @ a Cut 14 Hopper
Update Cancel Save Changes
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in] Woolpert / + | Coastal Resilience

Regional Sediment Management Decisicn Support Tool

Issue Boards

Stories/Epics/Sprints

Development v New board ‘Search

- D ouas 4o

E2E Testing Framework

D #3s

E2E Testing - Source Controle Integration

[ #36

&0 Placement Location Selection

O #32

&) Link Reaches with Pl L
(MAP)

O #46

&0 Link Reaches with Pl L
(Table)

O #29
Placement Material Attribute Table Editing

D #30

Placement Material Attribute Bulk Table
Editing

O #47

CERI

O #n

IVl Groomed Backlog D6 AB + @

&7 Reaches - Table/Map Interactivity

D#63 A 2

&7 Reach Table Material Attributes

D#27 A 5

&7 Reaches - Save Table Attributes

[ #69

SPIKE - Placement Location Selection

D#a0 A s

SPIKE - RSM Placement Location History
Data

D#5z A 3

SPIKE - CERI Data

#s0 A 3

s 0787 (+/8

Validate Taylor Engineering Code

Dun A s

Integrate Taylor Engineering Code -
Beneficial Use

D#s A3
Reaches - Table (simple)

Duzpns

&7 Reaches - Table Actions

Duas A s

SPIKE - How to store and link transportation
polylines

D#2pAa3

SPIKE - Shoaling Data

D#ae A 3

Render Calculation Results

[ 168

A In Progress

DST Workflow Model

Due7 & 5

D1as5 +@

v InReview D3 AL + @

Calculation Unit Tests

D A

Unit Test Framework

D7 A3

Taylor Eng Code Integration - Costs
Calculations

D#s7 & 12

‘Q|ShowlabelsGroupby None v | Editboard [MernInE .

v Closed DB A

SPIKE - Taylor Eng Code Version

O#ss 2 O

Reaches - Study Area Selection
D#st A 3 (=]

SPIKE - Dredge Cost Calculator Code
Investigation

D# A s ()

SPIKE - Ensure that the Taylor Eng RSM docs
meet the CR requirements

D #20 e

Right Viewport Container
D#66 A 3 @

Project Configuration
D#ss A 2 @

Update dispatchTemplates for DST
D#es A1 e
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Gantt Chart

‘@ v ‘ Search or filter results...

‘Q“ { Start date v 1':“ @ Settings ]

v Milestones

DST - Pre-Development
Jan 8 - Jan 12, 2024

DST - Design and Discovery Initiative
Jan15-Jan19, 2024

DST - Datasets
Jan 22 - Jan 26, 2024

DST - Layout
Jan 29 - Feb 7, 2024

DST - Reaches
Feb 12 - Feb 23, 2024

DST - Sediment Placement History
Feb 26 - Feb 29, 2024

DST - Placement Location
Mar 4 - Mar 15, 2024

DST - Transportation Path
Mar 18 - Mar 29, 2024

DST - Calculations
Mar 29 - Apr 12, 2024

2023 Dec 31 2024 Jan7 Jan 14

Jan 28 Feb4 Feb M Feb18 Feb 25 Mar 3 Mar 10 Mar 17 Mar 24

311 2 3 45 6 7 8 910 1M 121314 1 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 2 3 45 6 7 8 910 1 121314 15 16 17 18 19 20 21 22 23 24 25 26 27 2829 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

@ 2 Sprint 0

DST -

Sprint1
[ )

DST - Layout
— A%

DST - Reaches
C—— " |3

DST -

DST - Placement Location
&0%

DST - Transportation Path
£80%
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Security & Access

Cloud - Based

S
Tools
|

Safe Data Storage

Security+

Common Access
Card (CAC)

Government
Furnished
Equipment (GFE)
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Timeline

Refine
Use Case Use Case Use
1 &2 3&4 Cases,

Training



Woolpert
Jeff Lillycrop

Thank Youl!

Quin Robertson
quin.robertson@woolpert.com
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ARCHITECTURE | ENGINEERING | GEOSPATIAL

USACE/ERDC
Ned Mitchell
Dave Perkey
Tate McAlpin
Jennifer Wozencraft
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