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LOUISIANA BARRIER ISLAND RESTORATION
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STRUCTURED DECISION-MAKING (SDM)
APPROACH [ }

« SDM is the use of a broad set of L™ J .

tools to aid decision makers N
Decide &
* Key benefits:

— Objectives-orientated [ SDM

Objectives

Analysis
Toolkit

approach

— Structure to directly
incorporate data and
science-based tools in { Consider. }

Values:
Preference scales,
objective weights,
& risk attitudes
Alternatives
Consequences

Modeling
Toolkit

Tradeoffs &
Optimization

Uncertainty,

& linked
decisions

decision-making
/
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OBJECTIVES FRAMING

Ecological Objectives
Objectives may be project-specific, or individual projects
may contribute to state-level objectives of habitat creation

{Intertidal habitat |

&Beac"_l‘?'_f"_tiﬂ

‘Estuarine water qualntyW
L (e.g. salinity)

Habitat Objectives

Coastal Protection and Economic Objectives
Objectives will vary depending on island location, presence or
absense of cultural resources or infrastructure, etc.

Minimize costs while still satisfying
other objectives ’

|

Local and regional objectives of individual restoration projects must also be achieved

Barrier Island || Regulatory || Engineering
Program Costs || Processes ||Best-Practice

Individual projects contribute Regulatory contraints Monitoring of performance
to overall barrier island  dictate restoration cost, informs best-practice for
program costs feasibility, and timeline use in future projects

Available sand
NS, OS, River

Choice of sand source
influences initial project cost
and island integrity over time

Management program objectives:
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BARRIER ISLAND FRAMEWORK

Ecological Objectives Coastal Protection and Economic Objectives
Objectives may be project-specific, or individual projects Objectives will vary depending on island location, presence or
may contribute to state-level objectives of habltat creation absense of cultural resources or infrastructure, etc.
r_ ______________
'"_tEE'd_au’a_b't_at € _)r Wave attenuation |

K Beach habltatj(— Barrier Island Integrity @ | .~ - 7 - —— 7T — — = T

q )
(Marsh habitat| < ((Width—T——1 || ~——————=———=
S L—::::_ ¢ —>> Infrastructure protectlon

Pl —————— ot width and |  Cultural resource protectlon]
‘Estuarine water quality Longshore e G ISR SESE.
. (e.g. salinity) \ extent bredching potential ) 'Minimize project cost !
. Minimize costs while still satisfying
other objectives

Objectives are met through program management of barrier island integrity

Available sand || Barrier Island || Regulatory || Engineering
NS, O, River Program Costs || Processes ||Best-Practice

Choice of sand source Individual projects contribute Regulatory contraints Monitoring of performance
influences initial project cost to overall barrier island  dictate restoration cost, informs best-practice for
and island integrity over time program costs feasibility, and timeline use in future projects
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BARRIER ISLAND FRAMEWORK

Ecological Objectives Coastal Protection and Economic Objectives
Objectives may be project-specific, or individual projects Objectives will vary depending on island location, presence or
may contribute to state-level objectives of habltat creation absense of cultural resources or infrastructure, etc.
r_ ______________
'"_tEE'd_au’a_b't_at € _)r Wave attenuation |

K Beach hab|tatj(— Barrier Island Integrity

[ )
| Marsh habitat | l€eqd [(width T —T 1 || = ————-
i ¢ —> “Infrastructure protectlon

LShaIIow water habitat 1( - - - - - - = |
:—_—_:—_—_:—_ S CuIturaI resource protectlon
Estuarme water quality’ i IF —————————————————
_,_(gwlmltv) < _extent S ) 'Minimize project cost !
e —_ < 31®r»r s s e = = =
Drivers T

—( Storms J—
—[ Sea level rise )—
—( Wave climate )—

—)[Natural o input] Available sand || Barrier Island || Regulatory || Engineering
NS, O, River Program Costs || Processes ||Best-Practice

* [Natu ral sand OUtp uﬂ(_ Choice of sand source Individual projects contribute Regulatory contraints Monitoring of performance

X - - influences initial project cost to overall barrier island  dictate restoration cost, informs best-practice for
Sediment connections to and from adjacent ) , . . e . . ,
. . . X land island integrity over time program costs feasibility, and timeline use in future projects
islands, input from inlet bypassing,
loss to offshore, etc.

Challenges: uncertainty in external drivers,
connectivity across islands/projects, etc. ""9



BARRIER ISLAND FRAMEWORK

Ecological Objectives Coastal Protection and Economic Objectives
Objectives may be project-specific, or individual projects Objectives will vary depending on island location, presence or
may contribute to state-level objectives of habitat creation absense of cultural resources or infrastructure, etc.
r_ln_teLtld_ama_blt_at ¢ _)r Wave attenuation |
Beach ha bltat\ Barrier Island Integrity @ | .~ - 7 - —— 7T — — = T
\ =Tl € gy 3 Interior wetland protection

q )
(Marsh habitat| < ((Width—T——1 || ~——————=———=
S L—::::_ ¢ —>> Infrastructure protectlon

Eiui;—e—wieﬁiﬁw s | L{Cultural resource protection

_ (legsalinity) € | Uextent J wetmmpmnia | [Minimize project cost !
Drivers AL

—( Storms J— 1

—[ Sea level rise )_ [ Island Restoration
—[ Wave climate )— ¢ ¢ T+

1
—)[Natural o input] Available sand || Barrier Island || Regulatory || Engineering
NS, O, River Program Costs || Processes ||Best-Practice

* [Natu ral sand OUtp uﬂ(_ Choice of sand source Individual projects contribute Regulatory contraints Monitoring of performance

influences initial project cost to overall barrier island  dictate restoration cost, informs best-practice for
and island integrity over time program costs feasibility, and timeline use in future projects

Sediment connections to and from adjacent
islands, input from inlet bypassing,
loss to offshore, etc.

End product: framework that estimates island maintenance needs based on management objectives and existing or targeted new data/models
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BARRIER ISLAND FRAMEWORK

Ecological Objectives
Objectives may be project-specific, or individual projects
may contribute to state-level objectives of habitat creation

{Intertidal habitat <

k Beach habltat\(-

Barrier Island Integrity

Coastal Protection and Economic Objectives
Objectives will vary depending on island location, presence or
absense of cultural resources or infrastructure, etc.

==

((— )
| Width ¢
]

extent

Island width and
height influences
breaching potential

. __(F_-g_'_s?E ’_"_“_’)_ . \
Drivers M
—( Storms J—

—[ Sea level rise )—
—( Wave climate )—

—)[Natural sand inputj——

-)[Natural sand outputj(— ——

Sediment connections to and from adjacent
islands, input from inlet bypassing,
loss to offshore, etc.

!

[ Island Restoration

It

Available sand \Barrier Island Regulatory || Engineering
NS, OS, River rogram Costs || Processes ||Best-Practice

Mdividual projects contribute Regulatory contraints Monitoring of performance
to overall barrier island  dictate restoration cost, informs best-practice for
program costs feasibility, and timeline use in future projects

Choice of sand source
influences initial project cost
and island integrity over time

Last component: putting barrier island structures into
regional sediment management framework
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REGIONAL SEDIMENT MANAGEMENT

F

|
P
Early Laf h I -
arly Lafourche Ce Modern Delta Cell
).

[ S
Late Lafourche Cell'

Early Lafourche Cell [ Eastisland ]

[ Racoon Island ][ Trinity Island

Google Earth - Islands connect via sediment transport pathways if
[ Whiskey Island ] applicable. Restoration moves sand from supply
areas and may alter island connectivity.

 Sand can move between island cells and to/from potential sand source locations

* |sland sand volumes decrease/increase through natural processes and/or

nourishment
0wy



BISM MANAGEMENT FRAMEWORK

Available sand || Barrier Island || Regulatory || Engineering
NS, O, River Program Costs || Processes ||Best-Practice
Choice of sand source Individual projects contribute Regulatory contraints Monitoring of performance

influences initial project cost to overall barrier island  dictate restoration cost, informs best-practice for
and island integrity over time program costs feasibility, and timeline  use in future projects

‘
Early Lafourche Cell h
Y - Modern Delta Cell
%

Late Lafourche Cell
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d|| Barrier Island | | Regulatory || Engineering
= Program Costs | | Processes ||Best-Practice

Early Lafour e Cell [ cEastisland )

[ Racoon Island j[ Trinity Island ]

Google Earth

19 Te

- Islands connect via sediment transport pathways if
[ Whiskey Island ] applicable. Restoration moves sand from supply
areas and may alter island connectivity.

Integrity of each barrier island tracked with Bl management structure

Projects can be prioritized based on cost and benefits

Integrity of individual islands can be updated and the entire framework rapidly reassessed (e.g., evaluation
of how to manage storm damage)
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QUANTIFYING REGIONAL SEDIMENT
MANAGEMENT APPROACH

* Pilot models to:
— Track sediment volume in the system

and regionally optimize borrow site selection

— Optimize location and time period of

sediment placement, including

the downstream benefits

-
— lIsland 4
Island 5
4 L

\Volume Provided Borrow Site 1 Borrow Site 2 Borrow Site 3 Total Volume

Island 1 10000008 0 0 10000008
Island 2 0 2000000 7999999 10000000
Island 3 0 9999999 0 9999999
Island 4 0 10000000 0 10000000
Island 5 7999999 0 0 7999999
Total From Site 18000007 22000000 7999999 48000008
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Restoration action
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