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Feedback on Drivers of Change 
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18
Comments

11 7

3 New Drivers 

Impacts of mandatory 
groundwater management 

Impacts on replenishment

Public support 

Edits to Existing Drivers

Neutral drivers

Various edits
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Indication of importance of 
the drivers of change

Not voting on which drivers 
of change will be used

Help to develop scenario 
framework

Basis for constructing 
scenario narratives
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The survey was distributed to following groups:

Metropolitan Board of Directors

Member Agencies

Stakeholders 

Context of the survey questions:

Importance of the driver as it impacts 
Southern California's water supply reliability
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Based on Percentage of Responses that were Extremely or Very 
Important

Board Members %

Colorado River 
Cooperation

95%

Hydrologic Variations 90%

Stress on River Basins 90%

Emerging Regulations 86%

Direct Potable Reuse 76%

Outages & Disasters 76%

Member Agencies %

Colorado River 
Cooperation

91%

Stress on River Basins 87%

Direct Potable Reuse 83%

Hydrologic Variations 83%

Groundwater 
Contamination

78%

Stakeholders %

Hydrologic Variations 92%

Outages and Disasters 87%

Stress of River Basins 84%

Direct Potable Reuse 81%

Groundwater
Contamination

78%
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1

2

3

4

5

Stress on River
Basins

Rising Sea Level Hydrologic
Variations

Increased Costs Uncertain
Economy

Board Members Member Agency Managers Stakeholders

Climate Change Economic Impacts

Extremely 
Important

Very 
Important

Moderately 
Important

Slightly 
Important

Not at All 
Important
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1

2
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5

Emerging
Regulations

Legislative
Initiatives

Public Trust
Initiatives

Water Policy Colorado River
Cooporation

Regional
Collaboration

Board Members Member Agency Managers Stakeholders

Legislative and Regulatory 
Uncertainties

Federal, State, and 
Regional PoliciesExtremely 

Important

Very 
Important

Moderately 
Important

Slightly 
Important

Not at All 
Important
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Extremely 
Important

Very 
Important

Moderately 
Important

Slightly 
Important

Not at All 
Important 1

2

3

4

5

Uncertain
Population

Housing Densities Consumer Ethic Public Support Outages and
Disasters

Board Members Member Agency Managers Stakeholders

Demographic Changes
Aging 

Infrastructure
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Extremely 
Important

Very 
Important

Moderately 
Important

Slightly 
Important

Not at All 
Important 1

2

3

4

5

Treatment
Technologies

Stormwater
Capture

Direct Potable
Reuse

Groundwater
Contamination

Groundwater
Management

Replenishment

Board Members Member Agency Managers Stakeholders

Technological 
Advances

Groundwater Impacts
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Moving Into Constructing Scenarios 
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Review 
Performance 
Measures for 
Each Portfolio 
and Scenario

Develop
Drivers of 

Change 
(Uncontrollable)

Draft Adaptive 
Management 

Strategy

Establish 
Scenario 

Framework

Develop Test 
Portfolios

(Combinations 
of Options)

Prepare 
Detailed 

Narratives

Identify 
Relationships 

and 
Quantitative 
Assumptions

1 2 4

e.g. ESA restrictions 
in the Delta, 

Recession, Others 

e.g. Delta Conveyance, Regional 
Recycled Water, Conservation 

Initiatives, Others # = Process Steps

Test Portfolio 
Performance 

Under the 
Scenario 

Assumptions

3

Policy

Iterative
Modeling 
and Policy
Discussion
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Scenario 
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3

Policy
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and Policy
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Identify and develop a list of drivers of change

Metropolitan Board updates 

Member agency participation/feedback loop

Stakeholder involvement 

Construct 
Learning 
Scenarios

Develop 
Portfolios

Develop 
Adaptive 

Management 
Plan

Identify 
Drivers of 

Change
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Identify scenario framework

Allows us to construct scenarios addressing a 
range of plausible futures

Qualitative and quantitative assessment of 
drivers and their impact and uncertainty

Construct 
Learning 
Scenarios

Develop 
Portfolios

Develop 
Adaptive 

Management 
Plan

Identify 
Drivers of 

Change
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FUTURETODAY

A broad view of the future will 
better prepare us for the future 

IRP Committee Item 6b     Slide 21 June 23, 2020



High

High

Low

Low

Importance

Uncertainty

Less important drivers with 
varying levels of predictability

Critical 
uncertainties: 

Highly 
important and 

uncertain 
drivers 

Important 
drivers that are 

predictable
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High

High

Low

Low

Importance

Uncertainty

Less important drivers with 
varying levels of predictability

Critical 
uncertainties: 

Highly 
important and 

uncertain 
drivers 

Important 
drivers that are 

predictable
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Scale
Supply/Demand

IMPACT
Quantitative/

Qualitative 
Assessment

UNCERTAINTY

IMPORTANCE

Survey
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WERF Study (Brown, 2017)

The WE&RF Interim Research 
Plan called for 
“A board‐driven long‐term 
strategic visioning process 
. . . to define a WE&RF research 
strategy for 2018 and beyond.”

IRP Committee Item 6b     Slide 25 June 23, 2020



Less Important Drivers with 
Varied Predictability

Critical 
Uncertainties

Important 
Predictable 

Drivers

High

High

Low

Low

Im
p

o
rt

an
ce

Uncertainty

E

F

D

C

A - Aging Infrastructure

B - Natural Disasters

C - Fiscal Constraints

D - Smart Water Grid

E - Increased GHG and 
Temperatures

F - Water Tech Advances

A
B
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Less Important Drivers with 
Varied Predictability

Critical 
Uncertainties

Important 
Predictable 

Drivers
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F
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C - Fiscal Constraints

D - Smart Water Grid
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Temperatures

F - Water Tech Advances
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Availability of Federal, State, and 
Local Funding

Severe Cutbacks and 
Revenue Reductions

Steadily Increasing 
Investments

Frequency of Natural Disasters 
and Disruptive Climate Events

Gradual Increase 
in Disruptions

Rapid Increase in 
Disruptions

C

B E
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Steady as 
She Goes

Gradual Increase 
in Disruptions

Rapid Increase in 
Disruptions

Decreased Investments

Increased Investments

Water 
Reinvention 

Race

Taking on 
Water

Launch the 
Lifeboats

C

B

E

B

E

C
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Taking on 
Water

Launch the 
Lifeboats

Water 
Reinvention 

Race

Steady as 
She Goes

Programs established 
for increased annual 
repair and 
replacement

Extensive repurposing 
and upgrading with 
controlled run-to-
failure 

Increased budget 
spent on unplanned 
infrastructure failures

Infrastructure failure 
outpaces repairs and 
service levels decline

A

Gradual Increase 
in Disruptions

Rapid Increase in 
Disruptions

Decreased Investments

Increased Investments

AA

A

A - Aging Infrastructure
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Cheap IT monitors 
central failures and 
new decentralized 
systems flourish

Failing centralized 
systems serve poor 
communities while 
wealthy go off grid

Smart-grid enables 
virtual centralization 
of new decentralized 
approaches

Large regional utilities 
implement improved 
SCADA systems

Gradual Increase 
in Disruptions

Rapid Increase in 
Disruptions

Decreased Investments

Increased Investments

D - Smart Water Grid
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New technologies 
applied where public 
health threats appear

Emergency skid-
mounted treatment 
travels to disaster 
sites as needed

Increased emphasis 
on distributed systems 
to withstand extremes

Integrated fit-for-
purpose systems with 
treatment at every 
scale

Gradual Increase 
in Disruptions

Rapid Increase in 
Disruptions

Decreased Investments

Increased Investments

F - Water Technology Advances
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Steps May Jun Jul Aug Sep Oct Nov Dec

2. Construct Scenarios

2.1  Qualitative Assessment

2.2  Quantitative Assessment

2.3 Scenario Framework

2.4  Scenario Narratives

2.4  Supply/Demand Gap calc.

2020

= Metropolitan Board, Member Agency Input and Review
Throughout the Process (examples only)

Additional 
iterations   
if needed
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Qualitative and quantitative assessment of 
drivers

Collaboratively identify scenarios helpful for 
policy discussions

Construct scenarios
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