WickedlR&DIRroblems:
Ceorsill Taes Praiadiion ane Restoriion

HeasibilitysStudy,

DraKellyFAS BurksiCopes

Chief, Coastal Section
USACE Regional Planning and Environmental Center

SWG, ERDG, and NOAA-NOS
Natural and Nature-Based Features Workshop

23 February 2017




- “A beginning is the time for taking the most
delicate care that the balances are correct.”

—Frank Herbert
Dune (1965)
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IResearchi@uestionsiBehind the Study
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cIHOW AtoIm easureisucGessS when
ecosystemintegrity orssystem wholeness cannot-be assured
and ' SUSTAI NABI LY lyyAisiguestioned inithe face of

urbaniz.atlo'igg.md climatechange: wo ecifically SLR)
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How itolefficientlyjintegrate i e

data, models and expertsknowledge in a
transparent-manner; that.is prescriptive

(sufficient, relevant, andreliable), visually
engaging (promoting rapid communication),

and adaptive (proactively responsive to uncertainty)
iIn 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 
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“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.”

—Iloannis Petrus, 2009
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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
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SNMARIgEeasibilitysStudy Process

In-Progress Reviews (IPRs) as needed

1 -
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 Ao 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 Framew orkiin Action

Increased
| Understanding of
Ecosystem

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

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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  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. 




ECosys

Laboratory and Field
Experiments

Literature and Experts

Description Data from '

/ Step2: '\
. Mathematical
. Formalization J

Statistical Literature,
Existing Models,
Expert Contributions

Reference
Datasets

Ecosystem Step 4:

Response .
Models Forecasting

-

Calibration

Study Goals and
Objectives

Model : Performance )
vF 6y Fitted : .
Verification . - Values _ Hypotheses Predicted
8 : Values

XN 4

Model '1
Performance

Step 6:
Construction
and
Monitoring

Step 5:
Alternative
Evaluation

Performance‘ e A
Measures

Response
Thresholds



AlllthelBl Glguestions
What is the

What can we problem? What is outside r )

- affect? our mfluence" ' Do we have

£ sufficient
Step 1: SR What are the drlvers,

COHCF‘ptuai Modellﬂg stressors, endpoints, understndlng?
: e . x critical indicators?
What are the SMART objectlves'> u
aspects of
/ Step 2 What existing = the design
- _ Mathematical 4—-—. models should we
What data is out Formahzallory are appropriate ’ Change?

there and what is __d to use? hWhlzre
still needed? Et— should we

. Is it working*
D - What is the reference How much data do we need to "
o we A . N
e condition ? establish a baseline? \

confidence

How do we

in the o N fr— // e y N /ﬁ\\\ value
model | | — - y Step 5: Step 6: different
results? Step 3: Ecosystem Step 4: N Construction performance
Calibration Response Forecastin Alternative ~ and criteria?
Models \ gEE _ Evaluation N / :
‘ 4 \ r \ I\i’lomt@rlng‘f

- o
e a

f fiiil

o we have “ What are the

' | ‘ . Llrel! @ / risks ?
Haet Do we have enough i , be done? How canit || Consequences?
data? data? will the — . .
LT future | be done? 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)

Highlsland
Seabrook

sndndswood

Shift to Avoid Navigation Impacts
ard'Open Gulf Conditions

) ] e
Dickinson ,’j\
= 7 e

Santa Fe

League(ity,

Galveston
Ring Levee

Content may, not reflect/National Geographicis current: map!policy: Sources: National
Geographic, Esri, Dellorme, HERE, UNEP-WEMC|, USGS, NASA, ESA, METI, NRCAN;
GEBCO, NOAA, increment P Carp:




Planning Example Region 1: Alternative C— Mid Bay
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Planning Example Region 1: Alternative D Upper Bay Barrier/
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Planning Example Region 1: Alternative D - Options Reviewed based on GCCPRD Comments
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MultiplejliinesiofdDetenseihlybrid Success?




enefitdQuantification ?

Gommunityzbasedlindexdmodeling
Ecosystemligoodsi&iseryices

Model
Certification
is Key

Multiplelaccountstradeotfs

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

1 opportunities to the
local community

-

tiv 2
Provide educational
1 opportunities to the

N

Engineering with

Nature

Strategic Placement of

Dredged Material to
Form an Island

Bankline (Ci
Disposal

. Improve Safety Turns

+ Provide Habitat

¢ Sequester Nutrients

¢ Provide Recreational Opportunities

Open Water Disposal

-

Objective #6:
Mitigate climate

1 change

S

T

1 Objective #7:
1 Improve water
l quality

-
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Ecosystem Goods and Services

(INTERMEDIATE) Ecosystem Condition Metrics

Societal Benefits
(FINAL SERVICES)

Reduction in Differencein

 Reduce Sedimentation Channel Channel

Sedimentation length
Rate

[ Navigational Support

Crewboat

#
of Channel Ot T

Removed

Improve Transportation Efficiency

% Reduction of

! [ Environmental Protection & Conservation ]
Nutrients/Acre

Average NO,
removal rate

Bird Metrics

#of Bird { Recreation
Watchers

Provide and Support Scientific Research

S of Research

[ Educational Support
Funding

" Sequester Carbon

# of Wetland
Acres Reduction in

Fuel [Climate Change Mitigation
Consumption

¢ Reduce Carbon Emissions

% Hypoxia
Reduction
(nutrient loads)

[ Water treatment and purification
Improve Water Quality




p— - .
Resiliencel ndices?

{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

Q Communlty basediModels by Senior Leaders
' - Exemption Approval
Resilience by ASA(CW)/ OMB
TR G e
« Goods &'Services GLO
1 - _“2’ S o Alternatives
eBRegionaliSediment G52 Miestone
6% © C Tentatively Selected
Management S& T Plan (TSP) Milestone
BU Maps 2 Wilestons (ADM)
; : = Feasibility Report
Particle Tracking Z Complete
— S Civil Works Review
¢ StOCka|Ing ;': Board (OC;WSRB? °
» Sustainability 2 S&AReview
« SLR & Urbanization Chief's Report

Hybrid Solutions Proving Grounds
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