








RECON LSS Reagent Material

(Low Solids Stabilization (LSS) Technology)

®» Bayou Trepagnier Remediation
St. Charles Parish

Immobilize 6,000’ of Petroleum Contaminated
Sediment within Bayou Trepagnier protecting
uman life, the environment, and ecological
receptors within the bayou and the adjacent
freshwater marsh and swamp.

®» Sabine Pass LNG Protection Levee
Cameron Parish

Utilized LSS stabilized dredge spoils to construct
stormwater dikes/ levees 30’ high on 2:1 slopes to
protect LNG tanks from hurricane storm surges
and to serve as double containment. The levees
were tested by storm surges of hurricanes Rita
and Ike, required no repair.

RECON'’s LSS - Reagent

Chemical Makeup Aluminosilicate Glass...........ccocovvviuinnne 25 -50%

Composition * Crystalline Silica, Total. 3-6%
¢ Calcium Oxide.......... 3-55%
* Magnesium Oxide.... 1-2%
e Calcium Sulfate Anhydrite..........c.ccceu.... 5-45%
Physical Properties ®  APPEArANCE....c.uveerrceieeeerie et eeer e Tan or Gray to White
. .... No Odor
¢ Specific Gravity (Water = 1).......ccccoueene. 2.2 t0 2.9 Ib./cubic foot
e Bulk Density (LOOSE)......coerevereireuruererruns 50 to 85 Ib./cubic foot

Origin of Material ¢ Regionally: Louisiana, Texas & Alabama
* Products & By-Products of Cement & Power Plants

Comparative Materials ¢ Cement
¢ Soil Cement
e Calsorb-Calbase

Bench Test Results ¢ Shell Hash, Native Clay & Reagent Blend — Initial Test Favorable
¢ Shell & Clay Materials for Bench Test obtained from Rockefeller Coastline
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Conceptual Design: Lss Reagent Implementation

LA DWF Rockefeller
S Wildlife Refuge - HQ

Suggested Demonstration Project Area

3 J
Price Lake Rd. |
.

Proposed
Project

Three (3) 500’ Demonstration Sites
Approximate 75’ width.

Conceptual Design: Lss Reagent Implementation

Current Site
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Advantages: RECON's LSS Reagent
» LSS Reagent
»  Utilized in Sensitive Areas & Proven in Challenging Conditions
» |nstallation Methodology
> Less Intrusive compared to other materials
= | ight Weight but Durable

> Not likely to subside with the ability to withstand wave energies

» Cost Effective:

PRODUCT/CONSTRUCTION METHODLOGY - COSTCOMPARSION
RipRap (ME-18) Project vs RECON LSS Reagent

Product Rip-Rap (ME-18) LSS Reagent Cost Savings

Per Linear Foot Est. Cost $2,083 5476 $1,607

Per Linear Mile Est. Cost $11M $2.51mM $8.49M

Estimate Project Cost 1 $3.13M 2 $0.88M 3 $2.24M

NOTES: 1. Estimate based 1500’ of armament as design in the ME-18 project drawings, and assuming total cost of praject is 33M.
2. Costs provided includes Mobilization & Demobilizati

3. Demonstration Project cost estimated on limited field dota & pre-engineering, also includes mobilization & demobilization.
General Note: Cost variables based on accessibility, delivery method & volume.
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Crescent Stabilization System



Dem0: 2

PPL 27 Project Nomination Fact Sheet; January 28, 2017
Demonstration Project Name: Crescent Stabilization System™
Potential Demonstration Project Location(s): Coastwide

Problem:

The problem statement is twofold. First, marsh creation investments sited along canals or large open
water bodies are subject to erosion from waves, tidal currents and vessel wakes. Armoring of earthen
containment dikes is often confounded by poor geotechnical conditions, made worse by the excavation
of containment dike material. -

Second, dedicated shoreline protection projects perform poorly in the CWPPRA scoring process due to
high cost to benefit ratios. Yet, shoreline protection still remains a critical tool for maintaining existing
landforms and hydrologic patterns.

Goals:

The specific goal of this proposal is to equip the CWPPRA program with a new tool for stabilized marsh
fill containment and shoreline protection. Our proposed demonstration project will validate the efficacy
of the Crescent Shoreline System™ for retaining dredged material in challenging environments and/or
reducing shoreline erosion.

Proposed Solutions:

The Crescent Stabilization System™ is a modular precast concrete armor unit designed to contain
dredged material and break waves in the most economical way possible. The Crescent™ units are
simple to fabricate, simple to install and use the least concrete per length of shoreline for the given
design conditions. The articulating crescent shape allows the Crescent Stabilization System™ to follow
shorelines or bottom contours while maintain continuous contact, which gives it a unique attribute of
containment of dredged material and an advantage over other precast shoreline protection structures
currently on the market. The Crescent Stabilization System™ can also be filled and planted to provide
additional stability. Openings can be formed in the face of the structure to transform it into a reef
structure.

Proposed uses for the Crescent Stabilization System™ include:
¢ Creating containment cells for dredged material
e Tying into earthen containment dikes where project edge is exposed to erosive forces
e Stabilizing canal banks, containing maintenance dredging material
e Creating reef and living shoreline structures
e Creating bird islands
e (Creating alternative bulkhead structures

Preliminary Project Benefits:

Key project benefits are 1) a cost competitive method for containing dredged material in erosive
conditions and 2) a cost effective alternative for shoreline protection. Specific project benefits will be
contingent upon final design of the project.



Preliminary Construction Costs:

Estimated construction cost is dependent on demonstration project scope. We estimate the installed
cost of the Crescent Shoreline System™ to be about $325 per foot of shoreline for the 11 ft dai x 5 ft tall
Crescent™, not inclusive of other project features.

Preparer(s) of Fact Sheet:
Tyler Ortego, Coastal Resilience Group, LLC, 225-372-5570, tyler@coastalrg.com
Matthew Campbell, Coastal Resilience Group, LLC, 225-372-5570, matt@coastalrg.com
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Crescent
Stabilization
System

PPL 27 Demonstration Project . .

Proposal
Tyler Ortego
Coastal Resilience Graup, LLC

Patent Pending

Problem Statement

1. Eroding Containment Dikes

2. Expensive Shoreline
Protection




Use Case: Dredged Material
Containment

Use Case: Canal Bank Stabilization
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Use Case: Living Shorelines
(Compare to PO-148 Top Performers)

$325/LF (est.) $390/LF

$350/LF 1.1 tons/LF 1.3 tons/LF
1.0 tons/LF

CRG Crescent Shoreline System

Design |  Simplicity | Efficiency

& & &
m 4.1 tons 6.7 tons 8.4 tons

Dist: n Center 5.5 ft 7.5 ft 7.5 ft

8.7 ft3/LF 12.3 ft3/LF 15.5 ft3/LF
Value Proposition

Brought to you by Coastal
Unaddressed Need — No precast concrete solutions on the market can contain hydraulically Resilience Group, LLC.

dredged material. Current practice is to create a sacrificial in situ dike, or armor with rock/ACB.

Short Time To Market — Simple design, plus simple function means that there are no major Patent Pending.

technical hurdles to implementation. A number of developing projects would benefit from the
crescent.

For more information contact
tyler@coastalrg.com
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Crescent
Stabilization

System™

Tyler Ortego

Coastal Resilience Group, LLC
225-372-5570
tyler@coastalrg.com

Patent Pending
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CWPPRA Project Monitoring & Assessment with Unmanned
Aircraft Systems (UAS)



Temo 04

CWPPRA Project Monitoring and Assessment with Unmanned Aircraft Systems (UAS)
a PPL 27 Demonstration Project Proposal

Potential Demonstration Project Location: Coastwide

Problem: Monitoring coastal restoration projects is ime consuming and costly. Good, site-specific monitoring
and assessment data, however, is necessary to assure that current projects are performing as intended, are being
properly maintained and provide information nceded to modifications, if necessary. The feedback information is
also important for managers and planners as they adapt and design future projects.

Goal: The goal of this project is to evaluate the effectiveness of small Unmanned Aircraft Systems (UAS) to
monitor and assess the performance of projects funded and completed under the Coastal Wetlands Planning,
Protecton and Restoration Act (CWPPRA) program. UAS have already demonstrated their effectiveness to
cfliciently collect aerial imagery and elevation data for various industries. This project will test the application of
UAS technology within the CWPPRA program.

Proposed Solution: The usc of UAS equipment requires a remote pilot and specific operating rules in
accordance with the Federal Aviation Administration (FAA) rules and regulations. This demonstration project will
work with certified, trained, and knowledgeable consultants and universities, in collaboration with the CPRA
Opcrations Division, to evaluate and develop a methodology and standard operating procedure for using UAS to
monitor CWPPRA projects. On-the-ground monitoring data will also be collected to ground truth and validate the
results from the UAS data collections and analysis. To accomplish this objective, we propose data collection and
analysis at 6 locations. Two sites, one established project location and one recently completed project location, are
suggested from cach of 3 project types, shoreline protection, marsh creation, and barrier island restoration. UAS
vehicle type (fixed wing vs multi-rotor), ground control (e.g. the number of ground control points and the accuracy
of the survey necessary to meet performance standards), sensor type (visible light vs multispectral vs lidar), data
products (orthomosaics vs point clouds vs digital surface models), and analytical methods (pixel-based vs object-
based imagery analysis) will be evaluated to produce the most appropriate information that meets CPRA
monitoring requirements. Results of the research will produce (1) data products used to evaluate the restoration
success at these locations and (2) a standard operating procedure that could guide the implementation of UAS in the
CWPPRA program.

Project Benefits: UAS technology has the potential to benefit monitoring, assessment, and even inspections of
nearly all future projects. UAS equipment can save time and money, reducing the cost of monitoring CWPPRA
projects while providing additional, high quality/resolution data. UAS are cheaper to fly than manned aircralft,
faster than human surveyors, and can collect data more frequently than more expensive ground surveys. With the
right software and analysis, the collected data can be developed into high resolution 3D structural models,
orthomosaic images ol entire projects, elevation models, and volumetric measurements, Unlike traditional
surveying techniques, using a UAS is requires less stafl’ and time in the field while also overcoming common site
access issues such as impenetrable vegetation and shallow water. UAS imagery can produce raw acrial
photographs of Imm-2.5cm and project monitoring is improved as UAS data collections allow a site to be
monitored more frequently. Potential improvements to current monitoring programs include accurate
measurements of settling along shoreline protection systems, monitoring of initial elevation and compaction at
marsh crcation sites, high resolution maps of the land-water interface at any project site, and vegetation expansion
and species identification of marsh creation and barrier island restoration sites. A major deliverable of this project
will be a CWPPRA program UAS standard operating procedure (SOP) and/or protocol.

Project Costs: The estimated cost including field data collections, model development and analysis, and SOP
development for 2 years is $1,250,000.

Preparer of Fact Sheet: Tom Cousté, P.E. Senior Engincer | JESCO Environmental & Geotechnical Services,
Inc. | $BA 8(a), EDWOSB, SDB, & Woman Owned Small Business | 1701 S. Thibodeaux Road, Jennings, LA 70546 |
Office: 337-824-9074 | Mobile: 337-515-0493 | Fax: 337-824-9076 | Email: tcouste(@jescous.com |
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Laptop/tablet
with USB
ground modem

Operator GNSS/RTK base station
on unknown position

Figure 1: Ground control station with data
link and GPS positioning for UAS data
collection. (Image credit SenseFly)

Figure 4: Flight path of fixed wing UAS aerial data
collections in Terrebonne Basin that produced
2.5cm visible light and near infrared imagery.
(Image credit: Jesco Environmental)

Figure 3: Trimble UX5 fixed

Figure 2: Trimble ZX5 Multi-rotor UAS ~ wing UAS (Image credit:

(Image credit: Trimble Navigation  Trimble Navigation Limited)
Limited) Reference Image
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Figure 6: Example of 1 meter aerial image
classification into dominant vegetation type. We
propose to use similar methods using UAS data to
create classified maps at 2.5 cm resolution.

Figure 5: 2.5cm aerial photograph captured from a Figure 7: Example of a lidar point cloud. (Image
Trimble UX5. (Image credit: Jesco Environmental) Credit: Geodetics, Inc.)



CWPPRA Project Monitoring and Assessment with
Unmanned Aircraft Systems (UAS)

a PPL 27 Demonstration Project Proposal

I s P

JESCO 2016

CWPPRA PPL 27
RPT Region 11 Meeting
Morgan City, LA
February 1, 2017
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Background and Goal

o Background and Current Problem

o Collecting monitoring data is labor intensive and

costly

Site locations are often difficult to access

UAS data collection and analysis is increasingly

fast and cost effective

o Need Standard Operating Procedures using off-
the-shelf technology

o

o

o Proposed Project Goals
o The primary goal of this project is to evaluate the
effectiveness of small Unmanned Aircraft

a fringe marsh.

Systems (UAS) in their ability to monitor and
evaluate projects funded and completed under
the Coastal Wetlands Planning, Protection and
Restoration Act (CWPPRA) program.

UAS have already demonstrated their cost
effectiveness to efficiently collect aerial imagery
and elevation data for other industries. This
project will test the application of UAS
technology within the CWPPRA program.

Project design includes 3 restoration types, 2
sites each (one newly created and one established
site)

Project Design

MNewly Created Siwe
Marsh

Saalin Tstablished Site

e

Tarsier Tsland < Nuwly Creaned Site
Re i
Fatzhlighsd Site

B . Newly Created Sivwe
Shoreline -
Protection —————
—_ Established Siwe
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UAS Aerial Photography - 2.5cm GSD

Leaf
shape/area ¥

Image credits (counterclockwise): Qassim Abdullah, Trimble Navigation Limited, Geodetics, PIX4D, Jesco Environmental

Project Method and Solutions

Flight

planning and
UAS data
collection
«  This project will implement a pilot study to
\/ collect hyperspatial/multispectral aerial
Photogrammetry imagery and lidar data from a UAS over 6
i e CWPPRA restoration projects

v +  Create point clouds and raster datasets that

are georeferenced and ready for object-
based image analysis

v . Object-Based Image Analysis
Traditional

« Vegetation classifications
S + Land-water interface

\/ - Elevation
Project Dominant
ey Land-Water Elevation
specific data | classification " species || model |
dellvery classification

Methodology
and Standard
Operating
Procedure
Development

Image Analysis
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Expected Project Benefits

*  Save time and money

* Increased efficiency for vegetation
and elevation surveys

*  Fewer personnel requirements and
ability to overcome site accessibility
issues

*  More frequent monitoring events

»  Develop high resolution 3D structural
models, orthomosaic images of entire
projects, surface elevation models,
and volumetric measurements

+  Potential improvements:
« settling along shorelines barriers
* marsh creation compaction
* high resolution maps of the land-

water interface

+ vegetation expansion and species

Project Costs: The estimated cost including field data collections, model
development and analysis, and SOP development for 2 years is $1,250,000 .
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Marine Gardens/Marsh Armor





