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Previous Planning Efforts

Collections of projects

Integration of purpose
but not approach

Actions not outcomes

The Current Challenge

Lists of individually worthy projects
Finite resources — e.g., $3$, water and sediment
Uncertainties — e.g., SLR, climate, $$

Need to confront trade-offs among multiple
objectives
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Prioritization Tool designed to help
implement the Master Plan

What do we want to do and How we want to do it:
— Four Master Plan Objectives include both concepts
— Evolution to two goals
Goal 1: Reduce risk of damage from storm based flooding

Goal 2: Restore the Louisiana coast to support sustainable
ecosystems, communities, and commercial & recreational
activities

What do we want to Achieve ?

— Technical experts develop “vision”

— Stakeholders inform process

— Technical process to translate “vision” to quantifiable “targets ”

How do we get there?

— Harness natural processes of coastal system
— Decision criteria

Prioritization Tool Helps Address Critical
Planning Questions

Which projects are consistent with the goals of the
Master Plan?

Which projects should be prioritized given other
decision criteria and planning constraints?

How do these priorities change:
— under different assumptions about the future?
— under different emphases of Master Plan goals?

Which projects are:
— no-regrets and broadly desirable?

— recommendable only under specific assumptions and/or
preferences?
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Prioritization Tool builds on decision

science, resource planning, and risk analysis

Multi-criteria decision analysis
— Evaluate projects using multiple criteria

Least-cost planning

— Choose projects and portfolios that achieve objectives
with the fewest resources

Constrained optimization

— For given planning assumptions, identify projects that
best achieve objectives, subject to planning constraints

Robust decision methods

— Evaluate projects under numerous scenarios reflecting
uncertainty

— Choose projects that are robust
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Prioritization Tool Proceeds in Four

Integrated and Iterative Steps

First iteration

Prioritization Tool Proceeds in Four

Integrated and Iterative Steps

Subsequent iterations

=
-
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Step 1: Develop Inputs

What do we want to

achieve? What tools do we

have? What are our

assumptions about  How do we want to
their efficacy? get there?

What are our
constraints?

1

Step 2: Evaluate Individual Projects

=aE

1. Estimate effects of projects

2. Compare project effects to targets

12
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Step 3: Prioritize Individual Projects

Prioritize and rank individual projects by considering
performance for different decision criteria and weights

13

Step 4: Select Project Portfolios

Compile project portfolios subject to implementation
constraints

14




Iteration Supports Integrated Evaluation of
Project Portfolios— “Systems Approach”

——
3

Re-evaluate project portfolios to ensure feasibility and
maximal use of synergies
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Proof-of-Concept Uses Existing Data/Tools

Protection Project Effects Restoration Project Effects

LACPR Technical Report RAND / UNO Fisheries
Model (2010 — 2050)

i Sealevel |}
H ise 1

| Sediment
IRy

Species related output based on existing
low-resolution fisheries model

For Planning Unit 1 uses three zones
— Upper
— Middle
— Lower

18




Species related output based on existing

low-resolution fisheries model

19

Output from fisheries model used in

Proof-of-Concept analysis

Species habitat

— Calculated by subtracting 2050 habitat with project from
2050 habitat without project

Wetland area

— Calculated by subtracting 2050 wetland area with project
from 2050 wetland area without project

Effects of protection on wetlands/species habitat

— Wetland loss rate upstream of barriers doubles

— Reduce area of species habitat proportionally to wetland
area upstream of barriers

20
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LACPR Technical Report provides other

information

Reduction in residual risk and protection of
historical properties derived from LACPR data

— Subtract out risk reduction due to restoration in LACPR
strategies

Flood risk reduction and protection of historical sites
proportional to wetland created

— More wetland area created, more protection

— Estimated risk reduction per area of protection by comparing risk for
LACPR FWOP case and R2 Pulsed Diversions case

Non-Structural projects and the enhanced levee
system projects are assumed to have no effect on
habitat for coastal species

21

Proof -of-Concept analysis demonstrates

1st iteration of Prioritization Tool

Project II
Portfolios

J

4) Select
Project
Portfolios

22
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Step 1) Develop Inputs - Broad Range of
Hypothetical Projects

Marsh Creation from Mississippi River Diversions

Master Plan from Master Plan
Basin Position $ize (cfs)
Upper 2,000
Basin Position  $ize (acres) Upper 5.000
Upper 38,000 Middle 50,000
Upper 9,000 Middle 10,000
Upper 7,000 Lower 12,000
;F’;’jr ” 2(2)2 Protection Projects derived
ace ' from LACPR analysis
Middle 38,000
Lower 25000 Non-structural for 100-, 400-, and

1,000-year storm protection
Trans-Basin Barrier

High Level Structural Plan, 100-
year Design

Projects and
23 Uncertainties

Scenarios Reflect Key Uncertainties

Uncertain factors

— Relative sea-level rise (Low/High)

— Project costs (+/- 20%)

— Future river sediment (Low/High)

— Contribution of restoration to protection (+/- 30%)

30-scenario experimental design

5/4/2010
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Vision and Targets Related to Master Plan

Objectives

Reduce residual flood risk as summarized at 100-,

400-, and 1,000-year recurrence intervals

— Targets: Protection afforded by LACPR comprehensive
structural and non-structural strategy

Protect cultural heritage sites

— Target: same as above

Maintain habitat for 3 species representing
different life histories
— Target: 2010 level of habitat for species

[m
25 Targets

Decision Criteria and Weights Reflect

Different Interests

POC considers three decision criteria:
1. Progress towards Master Plan targets
Risk reduction
Species habitat
2. Notional measure of sustainability

3. Wetland area Weights reflect different interests
in “how” the vision is achieved

26

Criteria Risk Species Species 2 Balanced Balanced Balanced
Reduction Habitat Focus Focus A Focus B Focus C

MP Progress

(risk reduction) R 0 0 W i s

MIP P Ess ++ +++ ++ + +

(species 0 .

habitat) (each) (species 2) (each) (each) (each)

Sustainability + + + + + 4+

Wetland area + + + + + ++

Decision
Criteria

5/4/2010
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Constraints Affect Which Projects can be

Implemented Together in a Portfolio

1. Financial resources

flow

package

POC considers three constraints:

Protection funding: Low, Medium, and High
Restoration funding: Low, Medium, and High

2. Maximum cumulative Mississippi River diversion

3. Implementation of only one non-structural

Step 2) Evaluate individual projects

Protection Project Effects
LACPR Technical Report

Restoration Project Effects
RAND / UNO Fisheries

5/4/2010
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Step 2, cont.) Estimate progress of

individual projects towards targets

Percent of progress towards each target is
calculated for each project

ProjectEffect
Regionallarget

100*

29

Step 2 Results: Progress Towards Targets

for Individual Projects

Non-structural and Barrier Projects

T Positive

Negative

15
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Step 2 Results: Progress Toward Targets

for Individual Projects

Marsh Creation Projects

T Positive
| Results for sinale scenario 1 -

Step 2 Results: Progress Toward Targets

for Individual Projects

Diversion Projects

T Positive
l, Negative

| Results for single scenario s2 -

16



Step 3) Decision criteria scores provide

common scale for decision criteria

Progress towards each individual target aggregated
into a singe decision criteria score using a weighted
sum

DCS_ progress, = [PTTW "~ Weight ]

t

Diminishing marginal returns was introduced by
scaling percent progress using a quadratic spline

function (not required)

Step 3) Decision criteria scores provide common

scale for decision criteria (cont.)

Decision criterion for wetland area:
— Scaled relative to a reference threshold

— Reference level amount of wetland lost by 2050 in
FWOP

ProjectAttribute
Referencé.evel

100*

5/4/2010
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Step 3) Aggregate Criteria Scores Rank
Projects

Individual Decision Criteria Scores are combined
into an Aggregate Criteria Score for each project
using a weighted sum

ACS,r = Cl_DCS_Cp,r ’ weighr:]

ACSs reflect the total value of a project to Louisiana
for a specified set of decision criteria weights

Step 3 Results: Project Rankings
Emphasis on Risk Reduction

Risk
Reduction

Criteria

MP Progress

(risk reduction) R

MP Progress
(species 0
habitat)

Sustainability

Wetland area

Results for single scenario
Marsh creation and diversion projects provide land
building and thus some protection

Non-structural 100-year project rank lower than
some restoration projects due to low effect on

higher than 100-year frequency events -

18



Step 3 Results: Project Rankings

Emphasis on Species Habitat

Results for single scenario

Trans-Basin Barrier ranks low due to habitat
impacts

Several diversion projects especially in
upper basin rank low due to changes in
habitat for species 1

37

Criteria

Species

Habitat
MP Progress 0
(risk reduction)
MP Progress ++
(species
habitat) (each)
Sustainability o
Wetland area +

Step 3 Results: Project Rankings

Balanced Focus B

Results for single scenario

Trans-Basin Barrier ranks low due to habitat
impacts

38

o Balanced
Criteria Focus B
MP Progress
(risk reduction) i
MP Progress +
(species
habitat) (each)
Sustainability +
Wetland area +

5/4/2010
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Step 4 — Create Portfolios

Project portfolios maximize the total ACS of the
projects subject to constraints defined in Step 1

— X, is an indicator for whether project p for region r is
selected for the portfolio

Maximize [ACSW ’ Xp,r]

p

st AEC

The POC utilizes 4 constraints:

— restoration funding

— protection funding

— max. diverted river flow

— only 1 Non-Structural project can be implemented Jﬁ
Portfolios

39

Portfolios developed under different
assumptions

Decision criteria weights:

— Balanced Focus B (progress towards goals, sustainability,
and maintenance of wetlands)

— Scenario 5 (low RSLR, mid-low costs)
Constraints:

1. Low restoration and protection funding

2. Low restoration funding and high protection
funding

3. High restoration and protection funding

5/4/2010
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Step 4 Results: Project Portfolios

Balanced Focus B: Low Protection and Restoration Fu nding

Step 4 Results: Project Portfolios

Balanced Focus B: Low Protection and Restoration Fu nding

Insufficient funding for
several high-priority
projects

Sum of implemented project costs

21



Step 4 Results: Project Portfolios

Balanced Focus B: High Protection and Restoration F

unding

“

Insufficient MS River
Flow

Sum of implemented project costs

43

Insufficient funding

Developed portfolios may not achieve all

Master Plan objectives

Balanced Focus B; High protection and restoration funding

Assumes additive project effects. Framework can be iterated
using leading portfolios to refine the estimate of total effects.

44
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What About Uncertainty?

Some Projects Always Included, Others Never Included in Portfolio, Given Constraints

High confidence in
portfolio inclusion

Ambiguity due
to uncertainty

High confidence in
portfolio exclusion

Project
5 Portfolios

Balanced Focus B
All scenarios

Even under different interests, some

choices are clear with these constraints

High confidence in
portfolio inclusion

High confidence in
portfolio exclusion

Balanced Focus A, B, & C

All scenarios
Project
Portfolios H

46

5/4/2010

23



Framework Iteration Further Refines

Portfolio Development

Evaluate effects of identified project portfolios to
ensure compatibility

Include new projects to increase overall
achievement of targets

Improve data and/or modeling to reduce uncertainty
leading to ambiguity about project implementation

Projects and } {Visionand} Decision .
->[ . l . Targets Criteria || Constrainis

Project Progress
Attributesand —>| Towards
Effects Targets

Project
47 Portfolio

“Results” Can Inform Choices for Project

Implementation

If the POC used real data, then recommendations
are clear:

— For interests reflected by Balanced Focus B
Seven projects should be included in portfolio
Six projects should be excluded from portfolio

Scenario analysis can suggest which conditions
required for inclusion of other four (not shown)
— Using other weights suggest only modest
differences in portfolio

48
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Prioritization Tool Supports Decision

Making

What the prioritization tool does:

— Quantitatively evaluates all projects on a level
playing field

— Assembles projects into portfolios to capture
synergies using systems approach

— Identifies new project needs

— lllustrates trade-offs inherent in different
funding/planning scenarios

— Informs CPRA decision-making

50
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Toward the 2012 Master Plan Update

A two-year effort
— Vision and Targets
— Describing all projects to the same level of detail

— Developing/refining models to predict project
effects

— Identifying decision criteria and constraints
— Portfolio development

— Synergies and conflicts

— Coast-wide application

Public engagement at key milestones

Coordination with other efforts, e.g., USACE,
Interagency Work Group
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Planning Framework Integrates Data and

Tools to Inform Long-term Planning

Data
Analysis Modeling
Parameters Results

Results

Database

Analytica Modeling Tableau Visualization Environment
Platform

53
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