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OUTLINE - Campbell River WUP Case Study

» The Watershed & Facilities

 The Multi-Stakeholder Process

e Structured Decision Making Tasks:
» Defining Objectives and Performance Measures
* Developing Alternatives
* Evaluating Trade-offs

e Lessons Learned
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ﬁ* Campbell River Watershed

Vancouver ?

Island ! }

March 2012 © Compass Resource Management Ltd



#7%  Campbell River Watershed
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1,500 square kms

3 Main Dams &
Reservoirs

3 River Diversions

Annual Inflows =
100 cms/days

HUGE Hydrologic
variability

Dozens of formal
recreation sites
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ﬁz Strathcona Dam (1958)

e 500 metre-long dam
* 6,700 hectare reservoir
1 Million m? storage

 High recreation use
 Fish / wildlife use

return



ﬁ John Hart Dam (1947)

« Significant canyon / mainstem habitat
o Community water supply

S

750 metre long dam

return



fﬁ Heber River Diversion

e Inter-basin diversion,
First Nations rights

 Relatively low volume,
yet high financial value &=

» Heber River steelhead
under a recovery plan

return




Campbell River Watershed — Summary Context

» Hydropower Facilities on Vancouver Island with capacity of
~ 250 MW (52%)

 Multiple salmonid species including world-famous Chinook
salmon runs and endangered steelhead runs

» Facilities within B.C.’s oldest Provincial Park — significant
recreation use area

e First Nations resource claims under negotiation; particular
controversy over inter-basin water transfers
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The Multi-Stakeholder Process

e Planning Period = 3 years
» 20 Consultative Committee meetings

 Dozens of Technical Committee meetings
o Fish, Wildlife, Recreation, First Nations

e Participants:
« BC Hydro (Crown Corporation)
* Federal Government (DFO)
e Provincial Government (MOE)
» Local Government
e First Nations
» Local Business, Residents
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Screening of Issues

o Initial “Issues List” developed through:
* Public open houses
» Past technical planning efforts
« Initial Committee brainstorming

 Scope control - clarified what was on the planning table

* Organization with “means-ends” or influence diagrams
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z&‘ Influence Diagrams
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4% Influence Diagrams
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ﬁ* Using Influence Diagrams
e Influence diagrams useful for:

e Building a common understanding of how things work (impact
mechanisms) and what is on the table (scope control)

* Linking operations (practical alternatives) with endpoints of
Interest (objectives)

e Framing the technical tasks:
* Impact hypotheses
* Information sources and requirements
* Key uncertainties

March 2012 © Compass Resource Management Ltd



ﬁ Setting Objectives

Recreation
= Enhance and protect the quality of recreation; increase the quantity of
recreation and tourism opportunities

Flooding and Erosion
Minimize adverse effects of flooding and high water levels on private

Object

areNaublic property and personal safety
Fish
Direction of @he abundance and diversity of indigenous fish populations
preference
Wildlife

= Protect and enhance the quantity and quality of wildlife habitat
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ﬁ Setting Objectives

Water Quality and Supply
= Protect and maintain drinking water quality, and maximize the
availability of drinking water supply

Heritage and Culture
= Protect heritage values and enhance opportunities for cultural activities

Power / Financial

= Maximize the value of power generation to BC Hydro, Vancouver
Island, the District of Campbell River and the Province
= Minimize greenhouse gas emissions
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Setting Objectives

= Setting objectives may have been the single most important
step

* Provided a tangible means of facilitating an “interest-
based” vs. “position-based” process

= Validation = all interests were treated equally

= Bounded the process

March 2012 © Compass Resource Management Ltd
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Developing Performance Measures

* Performance measures are specific metrics for comparing the
predicted consequences or impacts of the alternatives on the
objectives.

e Calculated in their “Natural Units”

March 2012 © Compass Resource Management Ltd

18



ﬁ‘ Example 1: Effective Littoral Zone

Objective: Reservoir Fish
Measure of overall fish productivity (abundance)
Units = hectares / year

high water level
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},ﬁ Example 2 — Weighted User Days

Objective: Reservoir Recreation
Measure of quality and opportunity for recreation

Units = weighted user days
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fﬁ Summary: Objectives & Performance Measures

Objectives Performance Measures
Recreation User Days (weighted by season & elevation)
Erosion Erosion Days (weighted by elevation)
Flooding Flood Days (weighted by flow level)

Fish % Available Habitat, Risk Indexes, Littoral Zone
Wildlife Habitat Suitability Rating

Water Supply Water Quality Impact Rating

F.N. Heritage Consistency Rating

Financial Annual Revenues M$ / Year

March 2012 © Compass Resource Management Ltd
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Developing Alternatives

o Started with “Bookend” Alternatives:
o Stable reservoirs
e Fish-friendly river flows
« Maximize power generation

 Multiple iterative rounds of analysis and refinement
 Sub-committees used to generate alternatives
e Continual refinement of analytical methods
o Simplified decision to the fundamental trade-offs

March 2012 © Compass Resource Management Ltd
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. Strategy Table

U.C. L.C. Lower Canyon Heber / Salmon Quinsam

Reservoir Reservoir Campbell Flow Crest Diversion Diversion

Options Options River Options Diversion Options Options
Options Options

No No No No
constraints constraints constraints constraints

@W No Flow

low Min Flow

No
constraints

0
constraints

in Level

0
constraints

Min Level

flin Flow 0 Spills

ax Level Max Level Min Flow

Max Flow

Stable Stable
Seasons Seasons

Ramping Flow Max Flow

Drawdown/ Drawdown/ Ramping Ramping Ramping
Fill Rates Fill Rates
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ﬁ"* Modelling Overview

Proposed
Alternatives
(Operating
Constraints)

Inputs
Channel and Reservoir Contours

Locations and Specifications of Interest

Reservoir Levels
River Flows / Releases

System

Operations
Model

(AMPL)

Electricity Generation

Inputs
Historical Inflows

Facility Specifications
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Fish & Wildlife
Models

Recreation Models

Flooding & Erosion
Models

Performance Measure Models

Value of Energy
(VOE) Model

GHG Model

Inputs
Within-Day Power Distribution
Market Energy Prices

Results Reporting

(Consequence
Tables)
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ﬁ* System Hydrology: Strathcona Reservoir

|| Upper Campbell/Buttle Reservoir Elevations: Reference Alternative
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ﬁ* System Hydrology: Campbell River

JHT Turbine and Spillway (Campbell River Flows): Reference Alternative
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Summary Consequence Table

Alternatives

Objective Attribute E F G H | J
Upper Campbell / Buttle Lake

Erosion - Days / Year weighted days (220 and 221 m) 37 13 4 3 3 3

Recreation - Days / Year weighted days (217.5, 218.5, 200m by seaso| 43 40 106 158 158 158

Effective Littoral Zone hectares 91 107 93 214 215 220
Lower Campbell / Mclvor / Fry

Erosion - Days / Year weighted days (177.4 and 178.3 m) 3 27 13 0 0 0

Recreation - Days f Year weighted days (175.75 - 177 .8 by season) 115 43 83 167 170 167

Spawning Habitat - Cutthroat % Available Habitat 78 18 95 79 79 78

Spawning Habitat - Rainbow % Available Habitat 26 3 49 49 47 50
Campbell River

Flooding - Total Days weighted days (300, 453, 530 cms) 24 48 24 59 59 59

Recreation - Days / Year weighted days (28 cms - 80 cms) 686 83 51 81 79 81

Total Spill Days - All Species days (Q>340cms, Sept 22 - April 15) 118 214 102 176 177 176

Spawning Habitat - All Species % successful redds (Chum as indicator) 55 89 78 59 59 59

Rearing Habitat - All Species "Average" risk index (scale 0 - 1) 053 048 053 050 049 049
Salmon River

Canoe Route - Days / Year days (Q<6cms, April 1 - Oct 22) 162 167 153 204 183 204

All Habitat - All Species "Average" risk index (scale 0 - 1) 054 047 044 048 047 047
System-Wide

Power / Financial Annual Revenue M $/Year 68.5 646 686 651 653 64.1




A, Highlighting Tradeoffs

Alternatives

Objective Attribute E F G H I J
Upper Campbell / Buttle Lake

Erosion - Days / Year weighted days (220 and 221 m) 13 4 3 3

Recreation - Days / Year weighted days (217.5, 218.5, 200m by season) 106 158 158

Effective Littoral Zone hectares 107 215 220
Lower Campbell / Mclvor / Fry

Erosion - Days / Year weighted days (177.4 and 178.3 m) 3 0 0

Recreation - Days / Year weighted days (175.75 - 177.8 by season) 115 170 167

Spawning Habitat - Cutthroat % Available Habitat 78 79 78

Spawning Habitat - Rainbow % Available Habitat 26 47 50
Campbell River

Flooding - Total Days weighted days (300, 453, 530 cms) 34 48 59 59

Recreation - Days / Year weighted days (28 cms - 80 cms) 66 81 79 81

Total Spill Days - All Species days (Q>340cms, Sept 22 - April 15) 176 177 176

Spawning Habitat - All Species % successful redds (Chum as indicator) 78 59 59 59

Rearing Habitat - All Species "Average" risk index (scale 0 - 1) 0.50 0.49 0.49
Salmon River

Canoe Route - Days / Year  days (Q<6cms, April 1 - Oct 22) 183 204

All Habitat - All Species "Average" risk index (scale 0 - 1) 0.48 0.47 0.47
System-Wide

Power / Financial Annual Revenue M $/ Year 65.3 64.1
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Exploring Trade-offs

» Approach:

o Explicitly asked for people’s preferences

 Required that people’s choices are based on an
understanding of the trade-offs

* Explored and discussed the uncertainties in all results

e Used structured methods designed to improve quality of
individual judgments and quality of group dialogue
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A

£ Exploring Trade-offs

Two basic ways to explore trade-offs and preferences:

“Rank the alternatives Top Down (holistically)
In order of preference”

“How important is a
15% gain in fish
habitat relative to a
loss of 25 quality
recreation days?”

Bottom Up (analytically)

March 2012 © Compass Resource Management Ltd

Alternatives

Objective Attribute E F G H | J
Upper Campbell / Buttle Lake

Erosion - Days / Year weighted days (220 and 221 m) 37 13 4 3 3 3

Recreation - Days / Year weighted days (217.5, 218.5, 200m by seaso| 43 40 106 158 158 158

Effective Littoral Zone hectares 91 107 93 214 218 220
Lower Campbell / Mclvor / Fry

Erosion - Days / Year weighted days (177.4 and 178.3 m) 3 27 13 o] 0 0

Recreation - Days / Year weighted days (175.75 - 177.8 by season) 115 43 83 167 170 167

Spawning Habitat - Cutthroat % Available Habitat 78 18 95 79 79 78

Spawning Habitat - Rainbow % Available Habitat 26 3 49 49 47 50
Campbell River

Flooding - Total Days weighted days (300, 453, 530 cms) 34 48 24 59 59 59

Recreation - Days / Year weighted days (28 cms - 80 cms) 66 83 51 81 79 81

Total Spill Days - All Species days (Q>340cms, Sept 22 - April 15) 118 214 102 176 177 176

Spawning Habitat - All Species % successful redds (Chum as indicator) 55 89 78 59 59 59

Rearing Habitat - All Species "Average" risk index (scale 0 - 1) 053 048 053 0.50 049 0.49
Salmon River

Canoe Route - Days / Year days (Q<6cms, April 1 - Oct 22) 162 167 153 204 183 204

All Habitat - All Species "Average" risk index (scale 0- 1) 054 047 044 048 047 047
System-Wide

Power / Financial Annual Revenue M $/Year 685 646 686 651 653 641
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Exploring Trade-offs

 Two day workshop
 Review objectives and performance measures
 Review consequence table
* Discuss uncertainties, intangibles, and key trade-offs

o Complete questionnaires for each method
% Method 1: Direct Ranking

— Rank and score the alternatives based on review of the consequence
table

# Method 2: Swing Weighting
— Rank and score the Performance Measure results
— Calculate scores and ranks for alternatives

 Review individual / group results
 Develop next steps
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ﬁ‘ Method 1: Direct Ranking

STEP 1

Rank the Alternatives with 1 being your most preferred alternative. Ties are OK.

STEP 2

A. Assign 100 points to the #1 ranked alternative.

B. Then, assign points to the other Alternatives to reflect their importance relative to the #1 ranked alternative.

EXERCISE

Points
(from 0 - 100)

50

80
100

A
2
1

H 3 70
5
§)

Alternative Name Rank

E

40
10
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i’& Method 2: Swing Weighting

For each table:

A. Rank the measures in terms of their relative importance, with a rank = 1 being your most important measure. Ties are okay.

B. Assign 100 points to the #1 ranked measure.

C. Assign points to the other measures to reflect their importance relative to the #1 ranked measure.

Remember to assign points based on how important it is to swing the measure from its worst to its best. If the range from worst to best
is very small or very large, that should affect the importance you give it.

Table 1

. Performance . Points
Location Measure Units Worst Case Best Case | Rank (0 to 100)
Upper Campbell Lake Erosion - Days / Year weighted days (220 and 221 m) 37 3 1 100
Recreation - Days / Ye:¢ weighted days (217.5, 218.5, 200m by 40 158 1 100
Effective Littoral Zone hectares 91 220 2 50

Table 3

Location FERCIIEIE Units Worst Case Best Case | Rank Points
Measure (from 0O to

Campbell River Flooding - Total Days weighted days (300, 453, 530 cms) 59 24 1 100
Recreation - Days / Ye: weighted days (28 cms - 80 cms) 51 83 3 50
Spawning Habitat - All {% successful redds (Chum as indicato 55 89 2 70
Rearing Habitat - All Sg"Average" risk index (scale 0 - 1) 0.53 0.48 4 10
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fﬁ Uncovering Bias and Anchoring

Alternatives located on
the 45 degree line have
the same rank using
either method of
evaluation.

Alternatives located off
the 45 degree line have
different ranks depending
on the evaluation method
used.

Alternatives

——45 degree line

|CC Member | Mike M
Comparison of Direct Ranking versus Ranking based on Swing Weights
6 .
5 -
4 O
3]
e
=
z 3 o
X
c
[V
@
2 2
1 |
0 T T T T
0 1 2 3 4
Rank by Swing Weights
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Informing the Negotiations

25%

20%

15%

10%

5%

0%

Selected Individual Swing Weights (square point)
Compared to the

Range of Swing Weights Across All CC Members (up-down line)

OMike M

O _ -
O
O
D = %
Erosion - Recreation - Effective Erosion - Recreation -| Spawning Flooding - Recreation -| Spawning Rearing Canoe All Habita
Days / Year Days/ Year Littoral Zone Days/Year Days/ Year| Habitat- Total Days Days/ Year | Habitat - All | Habitat - All| Route -  All Specie
Cutthroat Species Species | Days/ Year
Upper Campbell / Buttle Lake Lower Campbell / Mclvor Campbell River Salmon River

| Fry
Objective / Location - Performance Measure




Working Toward Consensus

| Rank of Alternatives by Stakeholder and by Method
Alternatives

Stakeholder Weighting/ Ranking

Method
1 Direct
Swing
2 Dlrlect
Swing
3 Dir_ect
Swing
4 Dir(_act
Swing
5 Dlrc_ect
Swing
6 Dir.ect
Swing
7 Dir_ect
Swing
8 Dir(_act
Swing
9 Dlrc_ect
Swing
Direct
10 .
Swing
1 D|r_ect
Swing
Direct
12 )
Swing
Direct
13 )
Swing
Direct
14
Swing
15 D|r_ect
Swing
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Working Toward Consensus
 Next Steps Included

* Refining the operating alternatives for the mainstem river
and diversions

» Designing “physical works” or non-operating projects

* Designing and prioritizing monitoring programs

March 2012  © Compass Resource Management Ltd
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Final

Working Toward Consensus

Operating
Alternatives
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Works
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Monitoring
Programs
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ﬁ* Working Toward Consensus

WUP Guidelines:

“Each process will strive for, but not require, consensus
on all aspects of the WUP”

“Consensus is defined as a decision which participants
can accept, without having to agree to all details”
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ﬁ In Practice.........

Endorse = Strong support
Accept = Support with reservations
Block = Do not support

(Minimum needs not met)

Consensus = No Blocks

March 2012  © Compass Resource Management Ltd
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ﬁa Formal Statements of Acceptance

REF R15 S15
Endorse Rik, Brenda, Steve, | lan, Gavin, Paul A,
Paul W, Cheryl Brian, Don, Charlie,
Roger
Accept lan, Gavin, Paul A, | Rik, Brenda, Steve,
Brian, Jamie, Don, | Phil, Paul W, Bert,
Charlie, Phil, Bert, | Cheryl
Roger
Block lan, Gavin, Paul A, Brian, Jamie
Rik, Jamie, Don, Brenda,
Steve, Charlie, Phil, Bert,
Cheryl, Craig, Roger
Abstain Paul W Craig Craig

March 2012
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ﬁw Final Outcome

Upper Campbell
Reservoir

reduced shoreline erosion
Improved recreation
Improved fish productivity

Lower Campbell
Reservoir

Nno change in erosion
Improved recreation
Improved fish productivity

Campbell River

+ |+ + O+ + +

reduced flooding risk
reduced recreation quality

+ Improved fish productivity

System-wide

+ Increased operating revenues

(offset by investments in monitoring and works)
decommissioning Heber diversion




Lessons Learned

o A structured process can help stakeholders focus their dialogue on
Interests rather than positions

e Success depends on the rigorous, defensible and transparent
treatment of both facts and values

» Collaborative development and exploration of alternatives enables
participants to make trade-offs and find common ground

* Authentic commitment to monitoring programs and adaptive
management can be the key to reaching group consensus

* Itis possible to engage multi-stakeholder committees in technically
rigorous water management processes
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#‘ THANKS!
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