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D E E D S Ecosystem Services

Link Social and Ecological Systems

Developing Engineering Practices for Ecosystem Design Solutions /

~
Ecological Engineering

AThe project aims to improve the resilience of coastal Technology Systems

communities vulnerable to flooding hazards f Ecdivbtas Seliices )

AFocus on Engineering with Nature approach in rebuilding
and restoration efforts /

Ecosystem Regulating
_ _ N Processes 5 Services
AGOAL: enhance national security, support military

mission resilience, and improve the resilience  of \‘ Cultural
Services

communities and coastal state economies

People (human
well being)

AAPPROACH: Collaborative Ecosystem Design, integrating Ecological Systems Social Systems

Restrictions on
Use and Access

4 types of ecosystem services to support mission

resilience  (provisioning, regulating, supporting, and \_

cu I tu I‘a| ser V| ce S) . Modified from: Bennett Peterson, Gordon 2009 Ecolegical Letters
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Focus on real -world ecosystem design challenges

A Translation of Modeling to Practice

Builds on DEEDS and ACTIONS projects
Applies hydrologic & ecologic modeling

A Collaboration with Real Partners

Works with real partners and coastal sites

A Design as a Shared Language

Builds cross - disciplinary communication skills

A Career Impact

Participants gain valuable career experience




LSU CEDS SUMMER INSTITUTE

A Understand the
A Produce based on case studies of ecosystem design.

A Demonstrate systems approach to Natural and Nature -Based Features (NNBF) as
to reduce flooding and promoting
ecosystem co -benefits.
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Team 1 : Des Allemands

Barataria Basin

Team 2 : Baton Rouge
Ward Creek

Team 3 : Lafitte

Sediment Diversion Area

Team 4 : Grand Isle

Barrier Island



SCALE: 1" =30'

- Barataria Basin: Marsh collection

Multiple Lines of Defense. A System Approach to Mid
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Cut - through Spoil Bank Along Oil and

Gas Canal

Spoil Bank Removal and Backfilling
along Oil Well, and Oil and Gas Canal.
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Team 1 : Terrebonne Parish
| REACH E M2G Levee System

LD , Team 2 : Terrebonne Parish

o ;m jm "”"j:mla REACH 3 M2G Levee System
: ;,{é AL ‘ “i“:‘ | —. ﬂ —*““c
Smume Team 3 StJohn the Baptist Parish
\ 2 : City of Laplace
\ ; :)lynr Martin Wlltl: arvin Foundatic ] . . . . .
25 [ Team 4 : Biloxi, Mississippi
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Hiller Park

Design Intervention propsed 1

Aquatics Woodland

Soft Rush Eastern Black Walnut Bermuda Grass Swamp Sunflower Gulf Little

Purple Bluestem Dwarf Palmetto Butterfly Weed Bluestem

Swamp Slash Pine White Prairie Clover

Sunflower Willow Oak Indiangrass

Marsh Elder Swamp Bay Gulf Coast Muhly e,
eSO =

Cutleaf Daisy

Figure 4.21. Hiller Park vegetation Figure 4.22. Cut and fill
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Team 1 : Ship Island, Biloxi
Team 2 . Morganza to the Gulf
Team 3 : Broad St, New Orleans

Team 4 : Port Fourchon




Layout of proposed walking trails and blue ways



LSU CEDS MASTER’S THESTS [

More than Mud: The Socioecological State of Sediment in the Lower

Terrebonne Basin of Coastal Louisiana.

A Casey Jones V2024 UC Berkley Master's Thesis (based on CEDS
S| 2023 project)

]

Orphaned oil wells in Reach J in Terrebonne Parish
AlLizzieVise VENQs n~NnNs —“AC MAWdaEe ABNAAAK
Thesis (based on CEDS S| 2024 project)

Integ rating Hydrological Simulations into the Design Process to
Assess Green Infrastructure Performance
AClaraJimenez V! n&®d A ks NnnNs -fAC - AADZ QANN
Thesis (based on CEDS Sl 2023 project)
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R.E.A.C.H.: Restoring Ecosystem & Community Health

Carti Dutie ', Marion Vise ', Leo Guerraro', Jacob Contreras *, Phosbe Hemmertag’, John Kees *
" Louisiana State University, * Kansas State University, * Mississippi State Univarsity

Objectives

1. Creating multiple lines of defense to improve
resiliency

2. Enhancing the existing marsh to improve
biodiversity

3. Increasing access to drive community engagement &
recreational tourism

Ecosystem & Community Design

Zone 2
Launches for kayaks provide
access to blue space along
marsh edge habitat for
surrounding communities.

Zone 1
Boardwalks will provide
access to marsh
greenspace for the
Montegut community.

Flap gates will be
replaced with culverts
with sluice gates on
Reach J of the levee to
allow bidirectional flow,
enabling fish and shrimp
to move freely.

Terracing will capture the
suspended sediment coming
from the water control
structures and Humble Canal,
Over time, the terraces fill in
with sediment, creating
additional marsh habitat,

Without proposed project, 288,639
ft cubed of sediment is lost to the
gulf per year

marshland
Conclusions

Supporting local ecosystems with strategic management

* Improves community access to ecosystems services & recreation

* Brings in tourism

Creating multiple layers of defense to protect local and widespread habitat,

infrastructure, and community
* First line of defense, land bridge

« Second line of defense and for marsh creation, terracing

With proposed project, sediment will
fillin between terraces and behind
the land bridge, creating new

Introduction

The Montegut wetlands are located behind Reach J of the Morganza to the Gulf Levee
system. From 1932-2010 the land loss in this area accounts for around 1.42% of the
192,700 acres lost in Terrebonne Parish. Historical and current records show the
communities within this area have heavily depended on ecosystem services provided
by the unique resources available due to the biogeochemical makeup of the Montegut
wetlands. Throughout history, multiple industries and economies have benefited by the
resources provided: fishing, shrimping, crabbing, hunting, energy, and timber. Land loss
in this area threatens the infrastructure that supports these economies, the
environment that sustains them, and the community that supports them.

Environmental Issues Community Issues

*» Harsh salinity gradient « Loss of ecosystem services that were

+ Migration of halophytes northward once the basis of the local economy

+ Shorter fishing & hunting seasons
with smaller cotch/game u

« Loss of population, gathering spaces,
& traditions

« Support of invasive species
* Increased vulnerability to storms
* Loss of habitat for native species

Zone 3
The horizontal levee-style
land bridge introduces marsh
habitat while reducing wave
energy and fetch from the
gulf.

Boat launches will be built to
create additional accessible
blue space near the Isle De
Jean Charles Marina. Canals
will also remain open to allow
fishers and boaters through.

Timeline, Cost, and potential funding
Boardwalk

n

V

$0.55 - 0.72 million

Land Bridge $ 123 - 160 million

[l

v

Terraces $2.8~12.5 million

Ay

<G

WCS replacement $1.2-1.5 million

TOTAL AMOUNT:

$128 - 175 million

Acknowledgement

Thanks to LSU Coastal Ecosystem Design Studio in speciol Traci Birch and her team
This project was developed during the 2024 summer internship program. Projects
addressed tasks associated with two research projects that embrace the Engineering
with Nature intiative within U.S. Asmy Corps of Engneers
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PORT FOU RCHON, LSLJ coastal Ecosystem Design Studio
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N R { s - in the Gulf of Mexico.

7 { . ; ! 270 large vessels pass through
| J - the Port daily
1,200 trucks travel to &
from Port Fourchon daily
250 companies

SBadtdioNtiiatule: Based Salutions (NBS), this
Green infrastructure design addresses Coastal Hazards

oo Portds Fourchdgensis” and maximises Ecosystem co-benefits.

Chenier

Port Fourchogg i‘*(‘) Caminae 5

is Louisiana’s 5t (F
southern-mostis
and is located i
Lafourche Parishy

New  Brackish-
1 fir
\olden  Salt Marshes

Grand Isle

Project Types

One of Two Winners V Poster Competition
Louisiana Coasts, Oceans, Ports & Rivers Institute
(COPRI), November 2024

Land loss after 30 years
with no action (NOAA)

loating Wetlands
Marsh Restoration
reak Water Creation

Barrier ort Expansion

) Final Design |

Masterplan

STRENGTHS

- Economically strategic location
- Critcal habitat for commercal
‘and keystone species.

- Stakeholders are deeply.
invested in resiliency

oconut Fibre Log
heiner Creation
7) Oyster Reef

PORT FOURCHON,

 Corrent and future estaration
projects in place. Pl
~Green energy development Bayou
- arge budgetof good-abality y Lafourche
Marsh Restoration

pelecanus occidentalls Neotropical Species

Birdwatching Pavilion

Beneficial Use of Dredge Material. :
Restoration

Marsh Renourishment. Bayou Proposed Artificial Chenier
Lafourche

Ridge restoration.

a. Clay Berm Cheniers Area

Avicennia black
Armoring of Marsh Edge. rminans-= - mangrove
- 39ft Nesting areas

Installation of artificial oyster
reefs.
Use of Fiber Logs.

Installation of Floating Marsh. Resiliency Rubric

.

Salt Marsh.

3rd Place VPoster Competition
Louisiana Remote Sensing & GIS Workshop (LARGIS),
April 2025

The project aims to protect the
Port’s economic, ecological,
and cultural assets

[ S -
Bayou Lafourche  Port Fourchon Chenier Area Barrier Island

Gulf of Mexico .
c

lay Berm Living
Breakwater

SugarCane  Oyster
Fiber Logs Reef

Artificial ~ Floating
Chenier  Marsh

Oyster Farming

through these multiple lines of defense.



PARTNERSHIPS PERSPECTIVES

ADVANCING GREEN INFRASTRUCTURE PLANNING IN

ST. JOHN THE BAPTIST PARISH

Dov Block, AICP, CFM

Coastal & Water Management Division Lead
Planning & Zoning Department

St. John the Baptist Parish

St. John

The Baptist Parish




PARTNERSHIPS PERSPECTIVES

St. John the Baptist Parish DEEDS Collaboration

O APRIL 2019

AlLouisiana Strategic Adaptations for Future Environments (LA SAFE) Parish

Adaptation Strategy adopted

AUGUST 2021

AHurricane Ida makes landfall in SJB Parish.

FEBRUARY 2022
AAmerican Geophysical Union Thriving Earth Exchange (AGU TEX)Technical

Assistance Project connects SJB Parish with LSUCoastal Ecosystem Design Studio .

(O DECEMBER 2022

AFirst contract awarded for construction of the West Shore Lake Pontchartrain
(WSLP) Levee.

O SUMMER 2023
ADEEDSProject period .

ASJB Parish applies for Greater New Orleans Foundation Next 100 Years Challenge .

(ﬁAPRIL 2025

AGNOF N100Y Pilot Project design begins .



GOAL 1: MANAGE FLOODING & SUBSIDENCE
STRATEGY 1: RETAIN & DETAIN STORMWATER

ACTION A: MANAGE STORMWATER ONSITE USING GREEN
INFRASTRUCTRUE



