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“Abeginning is the time for taking the most
delicate care that the balances are correct.”

—Frank Herbert
Dune (1965)

Metrics/(Non-monetized &

Monetized)
. Resilience Indices — Metrics Again
. BU Mapping & 'Regional Sediment
Mgmt
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[Ibm@)[ﬁﬂi] Nagmplement tveprotection and restoration plans

forhunNdredsiemilesior: WJX PJdJsJJmA OVEr-the, ]o ng-term (50-100+ years)

Whenishirtinooitenumesiconilicting political, social, and ecological agendas
INHUENCENHENCECISIGNIOULCOMES?:

measure SLCCeSS e
anub G 0

W climate change (specmcally SLR)

transparent manner that 1s prescriptive

(sutficient, relevant, and reliable), visually
engaging (promoting rapid communication),

and adaptive (proactively responsive to uncertainty)

In dynamic decision making environment over the
long-term?

How to effectively engage stakeholders and scientists alike in
formulating sustainable and resilient solutions?
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Presentation Notes
Across the country, the U.S. Army Corps of Engineers (USACE) is undertaking large-scale, multi-disciplinary studies to mitigate and recover critical ecosystems impacted by the regulation of large river systems 


iihe Overa'rching Concern

like thiS cannot be reselved
N timerselely with hard
SCIENCE or techinical
selutions — theilr complexity.
mandates: rapIci&:
prescriptive R&DItoe fill
knowledge gaps and
promote transparency and
confidence In the proposed
solutions.

Difficult
tainty llogica

No Stopping Rule Confrontational  pata
Shifting Priorities Hyperbolic Discounting ﬂpshobﬂrng‘?rtammg

e TrtieN0 Rlgh t or Wrong Soltuionge

= Wicked Problem™

Adversarial NoAccountabilty Paralysis
PoicsShifing Agendas Not Understood

Redealy et Perpecthes (010l
Risky oo i

“Wicked problems have numerous intervention points, have
consequences difficult to envision, and are surrounded by a
dynamic uncertainty wrapped in a moving frontier of knowledge.”

—loannis Petrus, 2009
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: Approachireguires
Creative proeblemsoiving aﬂriticamrking

othithesstrategici(futiresoriented) and

tactical (nearsterm)iscalesand encourages a
systems=levelicharactenzation Glfecosystem
integﬁﬁy pased on scientifically-defensible
perforﬁn‘@f@netrics comparng/contrasting
potentialiinterventionsiand adaptively.
managing selutions

Spiralingiframewo rKetlizesan
Interactive grouprapproach that encourages
stakeholders to identify problems, deliberate,
propose solutions and respond to contextual
changes In recursive reflection cycles
(centered around information presented at
each workshop/web meeting)

Transdisciplinanyiteams draw
knowledge not only from academic
researchers coming from different unrelated
disciplines, but also from experiential
perspectives garnered from non-academics in
applied disciplines (e.g., natural resource
managers, end-user groups and the general
public)

%verarching iihemesifornthe' R&D Agenda

wt Econocmic damage from

coastal storm surge

A Inland shoreline ercsicn
@ Gulf shoreline erosicn

ng) Loss of T&E Critical Habitats
A {migratory bird hebitat, critical TSE habitat, shellfish habitat)

e=4' = | oss of Natural Delta
Processes

Disrupted Hydrology



Presenter
Presentation Notes
Don’t think there aren’t many other sub-themes peppered throughout the process – 

  Messy, Wicked Problems
  Granularity and Scale
  Species vs. Community-based Modeling and Management
  Intervention vs. Restoration/Mitigation
  Adaptive Co-management
  Prescriptive model building and engagement rather than trying to control for biases, we embraced heuristics when appropriate
  Filling knowledge gaps with the best available information – which oftentimes came from BPJ


O
SMARiIgEeasIbilitysStudy Process

In-Progress Reviews (IPRs) as needed

36 MONTHS

Concurrent public, technical, State & Agency review
policy and legal review
3-6 mos 6-13 mos | 6-13 mos 3-4 mos
ALTERNATIVE
SCOPING FORMULATION PALyee | CEVEL CHIEF’S REPORT
& ANALYSIS
Alternatives Milestone TSP Milestone Chief’s Report
Vertical Team concurrence 1 Vertical Team DCG releases report for State 4
on array of alternatives concurrence on & Agency Review
tentatively
selected plan
Agency Decision Milestone
Agency endorsement of 3

recommended plan

 Apply critical thinking throughout the study
» Develop the Feasibility Report as you go
» Target Completion: No more than 3 years for Chief’'s Report
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Spiral Frameworkiin Action

Increased
| Understanding of
Ecosystem

Increased Confidence
and Trust in
Colleagues, Partners, *- =S
and Community of
Practice

L L T 2

Reflexive Prototyping

=0

# Reflect on outcome
=> Learn and adapt

Increased Competence
and Skill in Articulating
Ecosystem Response

Collaboratively Monitor and
Adaptively Manage 1

Intervention and Recovery

Increased Understanding of
Conceptsand Principles

The development path of the
conceptual model

Interactive team meetings

The process of capacity
building and raising
awareness
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Presentation Notes
  The approach is adaptive and responsive in nature - unlike the traditional waterfall model, spiral modeling allows components or lines of evidence to be added to the model when they become available or are revealed. 

  Each spiral represents ~1 year in the study

  On average, 25 to 30 team members attended these workshops at any one time

  Each cycle utilizes face-to-face meetings (blue dots) with the stakeholders to review and reflect on the previous decisions, interjecting new information into the process to hone or refine the model’s structure and behavior in incremental fashion. 

  In the months between each onsite meeting, several sub-teams focused on systems ecology, field data collection, and hydrology, gathering data on the ecosystem and mapping the extant and historic coverage of cottonwood communities in the basin. 

  To assure forward momentum, monthly sub-team teleconferences and web meetings were used to delve deeper into the information generated from the workshops as well as review and integrate new data into the prototypes as it became available.

  As the spirals progressed:
  I saw an increase in confidence and trust between stakeholders
  There was an increased understanding of the system
  Our ability to articulate ecosystem response increased
  Recovery plans and interventions were clarified

  I opted to use the first strategy I discussed earlier – basically developing a conceptual model separate from the expert group using a strategy described in Gregory et al. (2013) which was supported by both an extensive literature review and details stemming from notes generated in numerous study workshops and follow-on teleconferences. 

  The process began with a problem defining activity where a straw man version of the conceptual model was developed based on the literature and the notes from the first meeting. 

  Each year-long spiral thereafter served as a reflexive developmental phase that engaged the team in a recursive critique of the emerging lines of evidence. 
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Laboratory and Field
Experiments
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AllithelBIGIquestions
h What is the
affec our mfluence’? Do we have

- sufficient
~ Step L — What are the drivers, e
‘ COﬂceptual Modeling stressors, endpoints, '

. critical indicators?

What are the SMART objectives? u What
b aspects of
What existing the design
should we
change?

// Step 2: N

( Mathematical —— models

What data is out \ Formalization, are appropriate
there and what is __ o e Where
still needed? L should we

e focus? Is it working?
Do we ' How much data do we need to :
have ition establish a baseline?

confidence

How do we

a = -
in the 7 N i y < y % 7 . value
model A 4 " / Step 5 /' Step6: X different
results? tep 3: Ecosystem Step 4: HERS. Construction
Calibration Response Fore;a‘ti.n ( Alternative and perf(_)trm_agce
t S ‘ , \
F Models \ - Evaluation /8 , CHET

Vi \ A\ Monitoring 4

What are the
Do we have What can risks

meaningful ! o What ?
data?g Do we Zz\t/:?enough will the / How can it Co_nsequences?
' : future | bedone? Likelihoods?

look like?




Planning Example Region 1: Alternative A - Coastal Barrier/Nonstructural System
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Planning Example Region 1: Alternative B - Coastal Barrier
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Alternative B - Coastal Barrier (Eng. Workshop Discussions)
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Planning Example Region 1: Alternative C — Mid Bay
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Planning Example Region 1: Alternative D Upper Bay Barrier/ Nonstructural System
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Planning Example Region 1: Alternative D - Options Reviewed based on GCCPRD Comments

10, L ake "Winnie
&10 i Eaniaas
- A nafrmac 85 3
b Cloverleaf 4 : .’,;t-i-:r'. Stowell
; Ty 8 Channelview Paud Anahvac
*Houston <MY :L Baytown
:University Place
ty JDeer Park
Pasadena
-'I'Tlf,'n-__-u,g-.'ﬂ ARF( {J U i F O F
HOBEYN, MEXICO
JPearland
Friendswood,
Alvin®
Santa Fe' LaMarque, xas City
Galuestun'

Contentimaynct reflectMational Gecgraphics curentmag peligy: Soeurces: Maticnal
Gecgraphic, Esni; Relorme, HERE, UHERWERME, USES, HASE, ESA, MET, MEEAR,
GEBGG, HEAA increment B Corp.




Ecological

16



GoastaliiqRlansitolDate
EcosystemlRrestorationiblans;

MultiplelllinesfofiDefense:
<\WetlandjRestoration

<" DunesiandBeaches’

17

HydrologiciRestorations

Island Restoration
. -

y

Revetment/Breakwater

Sediment Bypass &
Sediment Management
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MultiplejiinesiofiDefense=iHybrid Success?.




enefit Qu'antification?

s Communityzbasedjindeximodeling
e Ecosystemigoodsi&Iservices
s Multiplelaccountitradeoffs

Goals and Objectives

Goal:

Maintain the channel and provide a
broad array of benefits to the local
community in doing so.

Primary Objective #1:
Dispose of material in a
cost-effective manner

Primary Objective #2:
Improve and support
navigation

I Objective #3:
_“I Create a functional

wetland habitat

Objective #4:
Provide recreational
I opportunities to the
local community

tivi 2
Provide educational
1 opportunities to the

N

Engineering with

Nature

Strategic Placement of

Dredged Material to
Form an Island

Bankline (Ci
Disposal

Open Water Disposal

-

Objective #6:
Mitigate climate
change

N

e

1 Objective #7:
1 Improve water
l quality

. s e

-

Ve

Model
Certification
1S Key

Ecosystem Goods and Services
(INTERMEDIATE)

Ecosystem Condition Metrics

Societal Benefits
(FINAL SERVICES)

 Reduce Sedimentation

# of Channel
. Improve Safety Turns

Reduction in Difference in
Channel Channel
Sedimentation length
Rate

Crewboat
Cut Time

Removed

. Improve Transportation Efficiency

Provide Habitat % Reduction of

Nutrients/Acre

© Sequester Nutrients

Average NO,

removal rate

¢ Provide Recreational Opportunities

' Provide and Support Scientific Research

" Sequester Carbon

* Reduce Carbon Emissions

Improve Water Quality

Bird Metrics

# of Bird
Watchers

S of Research
Funding

# of Wetland
Acres Reduction in
Fuel
Consumption

% Hypoxia
Reduction
(nutrient loads)

[ Navigational Support

[ Environmental Protection & Conservation ]

[ Recreation

[ Educational Support

[Climate Change Mitigation

[ Water treatment and purification
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Resiliencendices?

{3 [N ]3N o3 Bouncing back & building beyond.

PLAN & BUILD RESILIENCE DISASTER STRIKES RESPOND RECOVER

Develop and implement plan Disasters can be imminent | Immediately take action

Assess resilience and
to become more resilient. or strike unexpectedly.

following a disaster. manage adaptively.

improving forecasts, ob- SR £ 4 Nt assessing damage to com-
servation models, com- e e et ROSEOE IESPOTIEC munities, economy, and
puter systems environment

getting information to

damage assessment im-
decision makers faster

issuing grants to rebuild
AREry

and restore habitat

incorporating green . o 5 amd 7 completing hydrographic providing data and tools ,1
infrastructure i i : - SUrveys to reopen ports for analysis {

s asnd Bbaole lamemlmes Tar Yha 7 =
lience and Degin planni z TO e nex

Building resilience is an iterative process.




RegionalisedimentiManagement
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Milestone

Exemption Approval

s Community-basediModels by Senior Leaders
‘.. . : Exemption Approval
o Resilience by ASA(CW)/OMB
*l | - Execute FCSA with
- Goods & Services o
- ‘ .g 5 o Alternatives
eBRegionaliSediment §5p2 Milestone
it 3T " £ Tentatively Selected
Management 22 < Plan (TSP Milestone
ooy Dacic
e BU Maps Milestone (ADM)

Feasibility Report
Complete

e Particle Tracking
o Stockpiling
e Sustainability

e SLR & Urbanization chiets Fepert
e Hybrid Solutions Proving Grounds

Civil Works Review
Board (CWRB)

S&A Review
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