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Structured Decision Making

« SDM is an organized and transparent framework for
identifying and evaluating creative options and makil
defensible choices In situations characterized by
multiple interests, high stakes, and uncertainty

e SDM is
» A common-sense set of core steps to aid decisions
* A set of structuring tools from the decision sciences
* A clear way to distinguish between values and facts
* Informed by the social and physical sciences
* An integration of analysis and deliberation
e Flexible, scaleable and iterative
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Applications
We and the people we work

» Decisions with high stakes, intense public scrutiny

e Inherent trade-offs

 Multiple decision makers / perspectives

e Technical complexity and uncertainty

 Growing expectations for transparency & accountability
e Limited resources: time, money, people
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Some Projects

e Linear Disturbance Management Planning
* Sub-region south of Fort McMurray (Oilsands, Caribou)
e Sub-region northwest of Edmonton (Shale play, Grizzly Bear)

o Watershed Management Planning
o Greater Vancouver water supply watersheds

e Protected Area Planning
* Mountain Pine Beetle & Prescribed Burn Options Assessment

e Lower Athabasca River Water Management Framework
(water extractions for oil sands mining)

« Mackenzie River Basin Transboundary Waters Bilateral Negotiations
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Core Steps

Clarify the Problem / Decision Context

Define Objectives & Evaluation Criteria
Develop Alternatives

Estimate Consequences

Evaluate Trade-Offs / Make Choices

Implement and Monitor

Iterate as required
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* Objectives hierarchies

» Means-ends diagrams ]
* Influence diagrams

* Decision trees

* Risk profiles
S D M [- Strategy tables ]

Jan 2013

 Consequence tables

o Structured expert judgment
 Multi-attribute trade-off analysis
 Adaptive management
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A Why som?

» Because peoplill only make tough choices whem ey 60 v e
the chance to create alternatie@slevaluate them with credible
analysis.

e The process must provide
« Well-thought-out objectives and criteria
e \Well-thought-out alternatives
* Defensible impact estimates
 Fundamental trade-offs
 Honest representation of uncertainty
» A way to communicate this and to get input from key participants

» A way to update information, and perhaps revise decisions, to
reflect new learning
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Q" Can SDM support the CLUPP?

O
. Paulatuk |

e |SSues

e Concerns

e Values

e Goals

* Objectives
e Data

» Uncertainty
e Options

oCoIvilIe Lake

o
Fort Good Hope
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A, CansoM support the CLUPP?

STEP 1: Establish Commission

1.1 Identify Planning Region

1.2 Define Priorities, Process And Participants For Fegional
Planning

1.3. Prepare Terms of Eeference

STEP 2. Startup of Commission

Commission Appointment
Commission Startup

b b
P =

STEP 3. Prepare Plan

3.1. Issues [dentification
3.2. Gather Information

3.3 Plan Scenarios/Options
3.4 Draft Plan

Plementation

4.1. Eecommended Plan, Final Eecommended Plan
42 Approval of Regional Land Use Plan

43, Implementation of Land Use Plan

44 Plan Review




&* Can SDM support the CLUPP?

Clarify the Problem / Decision Context

CLUPR Step 3
Stage 1ildentify Issues and interests
Stage 2:Develop plan goals
Stage 3: Gather information
stage 4. Develop scenarios / opmsygs
\Slage 5:Draft the plan oo o

Define Objectives & Evaluation Criteria
Develop Alternatives
Estimate Consequences

Evaluate Trade-Offs / Make Choices

Implement and Monitor
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fﬁ” Can SDM support the CLUPP?

Clarify Problem & Decision Context PUBLIC
PROCESS
S 2

Define Objectives & Criteria Workshop
y  JL Open House

Develop Alternatives

Analysis
- JL
Estimate Consequences Workshop

m < & Open House

Evaluate Trade-offs / Make Choices

S

Implement & Monitor

TECHNICAL
PROCESS
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Some Examples — Three Key Messages

1. Treat all interests / objectives on a level playing field

e Uncover all the things that matter, not just those you
data for.

2. SDM is abouhe integration of analysis and deliberation
e One withotihe other widil.

3. lteration, iteration, iteration

* Need to build from the insight gained by formally evall
alternatives.
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. Example 1: Linear Disturbance Management Planning

@w  Optlons Map

(?i)

Srmtng Fems

N s

e Context:
e Sub-regional planning in the
Oil Sands area

 Multi-stakeholder Committee
making recommendations to
Government of Alberta
* 30 members

 Oil Companies. First Nations,
Metis, Environmental groups
and Government reps.
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Setting Objectives

Category Objectives

Environment  Maintain or enhance ecosystem functic
biodiversity

Aboriginal Maintain or enhance opportunities for
Aboriginal peoples to practeaty Rights
and maintain cultural heritage

Recreation Maintain or enharmmaddoor recreation
opportunities

Economic Maintain or enhance economic benefits
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Public Access

Linear and
Areal
Disturbances

Habitat
Avoidance

Linear Disturbance Density
(km/km?)

J

Industrial
Development /
Access

Habitat
Fragmentation

* ‘Open’ Disturbance Density
(km/km?)

* Total Undisturbed Core Area
(km?)

* ‘Open’ Stream Crossing
Density (#/km?)

J

Stream /
Wetland
Crossings

Habitat Loss

Sa

Other Factors
(e.g., fire, climate
change, etc.)

* Total Undisturbed Wetland
Area (km?)
Fine Filter Criteria
* Suitable Habitat Area for

rare, at-risk or indicator
species (km?)

* Suitable Habitat Area for

/ Coarse Filter Criteria \

G

\“raditiona/ species (km?) /

2 9y

Ecosystem
Function

&
Biodiversity

Legend

Management Effects

Criteria

Objective




Public Access

Linear and Are
Disturbances

Industrial
Development /
Access

Aboriginal

Stream /
Wetland
Crossings

Other Factors
(fire, climate
change, etc.)

------------------------
*
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See
Environmental| Environment
quality for additional
l Criteria
4 ) =
ﬁccesdslto . 4 Ar?a ofOI N\ [ Ablllty tox
prg erre qn pre errg practice
uniquely suited accessible > tradit |
to traditional use land radrtiona
\ activiies  J km?) ) Culture )
Legend
Management Effects Criteria Objective




Public Access

Linear and
Areal
Disturbances

Industrial
Development /
Access

Stream /
Wetland
Crossings

Other Factors
(fire, etc.)

Recreation

guantity of
trails and
spaces

quality of trails

and spaces
S
\ (. Extent of ‘Open’ )
conflict with Designated Trails High-quality
ot;rzruL;sser (km-days) trails and
o * Extent of ‘Open’ spaces for
) Backcountry Area -
access to trails (ha-days) 4 recreation
and spaces \ y /
S
)
environmental
quality
S
Legend
Management Effects Criteria Objective




Public Access

Linear and
Areal
Disturbances

Industrial
Development /
Access

Stream /
Wetland
Crossings

Other Factors
(fire, etc.)

N3
\\

Economic

Access to
resources

SAa

Industry]

costs J

Industry
revenues
N\ [ )
« Net Revenue Economic
L’ Jobs Benefits
J J
Legend
Management Effects Criteria Subobjective
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Means <€

A Development of Alternatives

[ Phased Development ] [ DevCaps/ Constraints ]-

[ Incentivestoreduce dist. ] [ LImiTnéw To corridors ]

[ Requireroad sharing ]

| improve/Enforce BMPs |
| Design for Wildlife ]
| Designfor Access Control / Rec |

Reclamation Rates

[ Co-ordinated ind. plans ]

Locations

Mitigation of

|| impacts

—

Ratesand

[ Reqgsfor OrphanedSites ]

ReclamationTechniques

Locations

Mitigation of
Impacts

-  E—
[ Create Destnaions ] Rates.and
[ Education ] ﬂ/
2 D
[ TrailQuaIity/DsforEnv] Milt;‘g:::tnsd
e/
[ RoadClosures ]-
[ Physical Bariers ] f:::‘:)z
[ Education ]
~
[ Enforcement ] Mitigation of

Impacts

)

\ Ratasand

——
)

)

R
)

Additionof
New Features

Removalof
Old Features

Addition of
AccessOpps

Removalof
AccessOpps

S

Presence of
Linear Features
(Lincor Densty)

e/

——

Access
(Quantity,
Types and
Locations)

—

> Ends

Objectives
for
Environment
Aboriginal
Recreation
Economy

(ORD)




i’&’ Example 2 — AB Sub-regional Planning Pilot Project

e Shale play in the Whitecourt area
» Assumed Regional Plan in place

* Inter-agency Sub-regional
Management Planning Pilot

e Problem:

« How translate Regional Plan
guidance to Suégional
planning?

« How manage for acceptable-trade

offs between economic,
environmental and social values?
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é%s Objectives & Criteria

Environmental

Regional Outcomeandscapes are managed to maintain or enhance ecosystem
function and biodiversity

Subregional Outcomes:

TerrestrialEcosystems and habitat are managed to sustain viable populations of
all native wildlife within their natural range of variability

Aquatic Hydrologic integrity and the quality of aquatic habitat are maintained

SDM Objectives:
TerrestrialMinimize impact on Grizzly Bear habitat

Aquatic Minimize impact on fish and stream habitat
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ﬁ* Objectives & Criteria

Characterize by:
2. Newvs. Existing
3. GB habitat type



Objectives & Criteria

Objective Sub Objective PM Units Dir
Grizzly Bear

5B Area-weighted ORD kmikmz2 L

5B-Area weighting IRD kmikm2 =60 trucks L
Fish

Fish-Area-Weighted ORD kmikmz2 L

Fish-Area-Weighted PSCD #/km2 L
Recreation

Cuality Weighted km Access Days W Million km-days H
Aboriginal Treaty Rights and Community Experience

Area of Accessible Preferred Backcountry Crown Land (APICL) Em2 H
Industry

Industry Met Revenue Emillionsiyr

Basic RO o
Government of Alberta

GOA Met Revenue Smillionsfyr H
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,@» Alternatives — Projections to 2040

e Current LDD (2010)
* 6 km/krh




»‘ﬁ» Alternatives — Projections to 2040




»‘ﬁ» Alternatives — Projections to 2040

0.6/1.2/6

12/12/12




»‘ﬁ» Alternatives — Projections to 2040

0.6/1.2/6

3/6/9

6/9/12

12/12/12
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27 Evaluation — Consequences & Trade-offs

Obj. Sub Objective PM Units Dir

Grizzly Bear

GB Area-weighted ORD km/km?2 L

GB-Area weighting IRD km/km2 >60 trucks L
Fish

Fish-Area-Weighted ORD km/km2 L

Fish-Area-Weighted PSCD #/ km2 L
Recreation

Quality Weighted km Access Days W.km-days H

Aboriginal Treaty Rights and Community Experience

620

NIWLYd $1,648ERYWLYY $1,698 $1,698| $1,747

Area of Accessible Preferred Backcount km2 H
Industry

Industry Net Revenue $millions/yr H

Basic ROI % H

0.28 0.13 0.20 020 0.28

Government of Alberta

GOA Net Revenue $millions/yr H

$721| $713 $693 $744
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$1,735 RNV

0.26

0.24

$739

$753
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SDM Breakout Group Exercise

e The Setting:
* Regional planning workshop
* Objectives have been developed

e Your Task:
* Brainstorm input into “Stage 4: Scenarios / Options”
* (planning team will go away and structure later......)

e Approach:

* Discuss each objective separately, then reflect on other
objectives.

Jan 2013 © Compass Resource Management Ltd

30



"&‘ The REGION
MINERAL DEPOSITS
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REGION

TRADITIONAL USE |
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The REGION

o
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The REGION
RECREATION ACCESS |-

~
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%’* The ObjectiveS

Category Objectives

1 Environment Conserve important habitat for specie
Interest

2 Traditional Protect areas that support traditional
activities hunting, trapping, gathering.

3 Recreation Promote the opportunity for wildernes
recreation and tourism

4 Economic Maximize area available for resource
exploration and development



A

Your Questions

1. How can we achiett&s objectiveéhrough land
use planning

2. Inconsideration of thether objectiveshow
might we need to change or adjust some of
these option?
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. Next Step — Organizing Alternatives

Conservation
Zones

Development
Zones

Access
Management

Monitoring &
Adaptive
Management
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275 Next Step — Organizing Alternatives

Conservation 100% of caribou
Zones range + buffers

Development Total Disturbance

Zones Threshold 10-20%
Access Cons. zone =
Management Fully restricted
Dev. zone =
Fully open

Monitoring & Base Program
Adaptive
Management
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2% Next Step — Organizing Alternatives

A B

Conservation 100% of caribou 50% of caribou
Zones range + buffers range + buffers

Development Total Disturbance  Total Disturbance

Zones Threshold 10-20%  Threshold: 5-10%
Access Cons. zone = Cons. zone =
Management Fully restricted Fully restricted
Dev. zone = Dev. zone =
Fully open Fully open
Monitoring & Base Program Base Program
Adaptive

Management
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#7% - Next Step — Organizing Alternatives

A B C

Conservation 100% of caribou 50% of caribou 40% of caribou

Zones range + buffers range + buffers range in prime
calving & migration
areas

Development Total Disturbance  Total Disturbance  Total Disturbance

Zones Threshold 10-20% Threshold: 5-10%  Threshold 5-10%
Access Cons. zone = Cons. zone = Cons. zone =
Management Fully restricted Fully restricted Fully restricted +
Dev. zone = Dev. zone = Enforcement
Fully open Fully open Dev. zone =
Seasonal restr.
Monitoring & Base Program Base Program Enhanced Program
Adaptive

Management
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Next Step — Organizing Alternatives

A B _C | D

Conservation 100% of caribou
Zones range + buffers

Development Total Disturbance

Zones Threshold 10-20%
Access Cons. zone =
Management Fully restricted
Dev. zone =
Fully open

Monitoring & Base Program
Adaptive
Management

50% of caribou
range + buffers

Total Disturbance
Threshold: 5-10%

Cons. zone =
Fully restricted
Dev. zone =
Fully open

Base Program

40% of caribou
range in prime
calving & migration
areas

Total Disturbance
Threshold 5-10%

Cons. zone =
Fully restricted +
Enforcement
Dev. zone =
Seasonal restr.

Enhanced Program

20% of caribou

range + Staged
protection of other

80%

Total Disturbance
Threshold 10-20%

Cons. zone =
Fully restricted+
Enforcement
Dev. zone =
Seasonal restr.

Enhanced Program
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Obj. Sub Objective PM Units Dir
Environment - Caribou

Habitat Area Conserved hectares H
Traditional

Preferred' Accessible Area hectares H
Recreation

Wilderness Tenures Available # H
Economic

Accessible Resources % H
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A7 NEXT WORKSHOP - Evaluate trade-offs

100000 80000 150000

400000 300000
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Q’” NEXT WORKSHOP - Evaluate trade-offs / New Alts

Obj. Sub Objective

PM Units Dir \e

Environment - Caribou

Habitat Area Conserved

Traditional

Preferred’ Accessible Area

Recreation

Wilderness Tenures Available

Economic

Accessible Resources

hectares H | 200000 100000 80000 150000 E F G
) b)

hectares H | 500000 400000 300000 300000

# H

% H

Jan 2013
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DISCUSSION
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