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Today’s Discussion
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Why does traditional water planning fail when “disruption
points” occur in the future?

How can we account for the full range of uncertainties in
water planning, and overcome them successfully?

Why is scenario planning a better technique for water
planning, and how does it work?

What tools are available for faster, more comprehensive
forecast simulations to address future unknowns?
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What’s Missing from
Traditional Water Planning? ~
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Why Do We Need Better Planning?

» As utility managers, you have to plan for the future

» But we all know the future is uncertain

» Given the time and expense to plan for critical infrastructure,
it is essential to account for uncertainty




Current Water Planning Paradigm
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Current Water Planning Paradigm

Major ‘Disruption Point’
causing stress beyond
planned conditions
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Scenario Planning
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Scenario Planning

Disruption Points
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Scenario Planning in Practice
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Scenario Planning in Practice

\ Plausible

Time Horizon
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Scenario Planning in Practice
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The Five Steps of

- Scenario Plannmg
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Assess Major Uncertainties
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Population Major System Social Regulatory Organization
Growth Failure Behaviors Framework Policies/Directives
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Technology Regional Density of New Contamination Future
Changes Partnerships Development of Resource Climate




Select Most Important Uncertainties
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Select Most Important Uncertainties
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Develop Scenario Narratives

Scenario Population Development Future Social Regulatory
Name Growth Density Climate Behaviors Framework




Develop Scenario Narratives
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Develop Scenario Narratives

Scenario Population Development Future Social Regulatory
Name Growth Density Climate Behaviors Framework
Business-as- . . Historical Cu.rrenjc .
Medium Medium L sustainability Current
Usual variability .
attitudes
Weak Sustainability

Low Low Warmer/wetter Less stringent

Economy attitudes erode
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Develop Scenario Narratives

Scenario Population Development Future Social Regulatory
Name Growth Density Climate Behaviors Framework
Business-as- . . Historical Cu.rrenjc .
Medium Medium L sustainability Current
Usual variability .
attitudes
Weak Low Low Warmer/wetter qutalnabll|ty Less stringent
Economy attitudes erode
Hot Current
Growth High Medium Hot/dry sustainability More stringent

attitudes

22



Develop Scenario Narratives

Scenario Population Development Future Social Regulatory
Name Growth Density Climate Behaviors Framework
Business-as- Historical YA
Medium Medium L sustainability Current
Usual variability .
attitudes
Weak Low Low Warmer/wetter qutalnabll|ty Less stringent
Economy attitudes erode
Hot Current
High Medium Hot/dry sustainability More stringent
Growth ;
attitudes
Adaptive More favorable

High High Hot/dry sustainability Adaptive

Innovation attitudes
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Analyze Impact of Scenarios

Scenario A

Scenario E
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Analyze Impact of Scenarios

Environmental Impact

Time Horizon
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Test Alternatives

Define

Evaluation
Criteria
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Test Alternatives
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Test Alternatives
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Integrated Perspective
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Water Supply
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Traditional Models vs Systems Models

Traditional Water Planning Models

» Single-focused in capability
(e.g., water distribution,
or groundwater)

» Output limited to flows, or
sometimes flow and cost

» Typically not user friendly

» Runtimes are longer, interim
results not possible, and not
well-suited for rapid testing
of scenarios
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Traditional Models vs Systems Models

Traditional Water Planning Models Systems Planning Models

» Single-focused in capability » Simulates multiple systems
(e.g., water distribution, (water, wastewater, stormwater)
or groundwater) at same time

» Output limited to flows, or » Can output metrics on flows,
sometimes flow and cost water quality, cost, and energy

» Typically not user friendly » User friendly, menu-driven

» Runtimes are longer, interim » Runtimes are seconds and minutes
results not possible, and not for monthly simulations, allowing
well-suited for rapid testing for rapid testing of scenarios

of scenarios
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Variety of Systems Models Readily Available
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Systems Models: More Intuitive Programming

CDMSmith\Waterintegration Moggl

Modeling Basics How Modules Work How to Assemble Models Example Models
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Systems Model
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Accounts for decrease in irrigated acres due to
urbanization, ag exports and demands, and ags
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Programs that support societal and environmental
awareness: full use of resources, equity, stream
protection

Regulatory constraints can affect the availability of

water supply options and the timing of supply nesds.
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This option sets water general quality goals through
system. The more stringent, the more limiting in terms
of soures used and expensive interms of treatment

Technological advancements can help an agency
save money and reduce water loss.




Multi-Criteria Decision Analysis (MCDA)
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Multi-Criteria Decision Analysis (MCDA)
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Multi-Criteria Decision Analysis (MCDA)

Objectives Performance Metrics Alternatives
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Multi-Criteria Decision Analysis (MCDA)

Objectives Performance Metrics Alternatives Ranking Alternatives

o, Water Supply

30 Benefits

S Shortages
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%
20 Risk

Permitting Issues

Environmental
Impact

25°/o

In-stream Flows

Economic « Environment « Social
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Developed with o 10 20 30 40 30
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CASE STUDY
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Comprehensive Regional Water System Plan

» Federation comprised of 23 local » Fast-growing service area
government jurisdictions » Climate change is reducing
» Provides regional planning and snowpack and changing monthly
serves as regional provider of patterns of inflows to surface
water and wastewater services reservoirs
» Current population 2.5 million » Areais at risk to large seismic
events

» All water supplied from 3 main
surface reservoirs » Uncertainties in growth, future
climate and technologies
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Comprehensive Regional Water System Plan

Purpose of Plan

» Forecast water demands
» Conceptualize water supply alternatives

» Define planning scenarios to account for uncertainties, such as climate,
growth, regulations

» Conduct resiliency assessment for droughts, flooding and seismic risks

» Evaluate and rank alternatives against multiple criteria and planning
scenarios

» Develop an adaptive strategy for investments for the next 100 years
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Planning Scenarios
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Planning Scenarios

o _ ) )
Regional Growth 10/? Iower than-baseline
projection

Warmer annual temperatures,

Future Climate L
less summer precipitation

Limited
Stressed

Moderate implementation of

Technology/Regulations residential water metering

Conditions

Water Use Efficiency Current Levels

Target Level 3
Drought Actions restrictions in water use no
more than 1 in 20 years




Planning Scenarios

Regional Growth Baseline Projection

Hotter annual temperatures,

Future Climate AN
dry summer precipitation

Moderately
Stressed

Moderate implementation of

Technology/Regulations residential water metering

Conditions

Water Use Efficiency Moderate Levels

Target Level 3
Drought Actions restrictions in water use no
more than 1 in 20 years




Planning Scenarios

. 15% greater-than-baseline,
Regional Growth : :
Plus expansion of service area

Hotter annual temperatures,

Future Climate AN
dry summer precipitation

Significantly

Accelerated implementation of

Technology/Regulations residential water metering

Stressed
Conditions

Water Use Efficiency Highest Levels

Target Level 3
Drought Actions restrictions in water use no
more than 1in 15 years
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Water Demand Forecast Under Demographic Scenarios

Mandatory restrictions
during severe drought
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Supply Reservoir Inflows Under Climate Scenarios
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Supply Reservoir Inflows Under Climate Scenarios
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Supply Reservoir Inflows Under Climate Scenarios

Without new storage, increased
120 inflows in winter and fall months
will not translate into new supplies
100
“ Less inflows in
E 80 spring/summer results
I in supply shortages
S
= 60
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—— Historical Climate ——— Warm/Dry Climate
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Water Supply Gap Under Planning Scenarios

Maximum Shortage - No New Projects

2036 2056 2076 2096 2116

Water Shortage

M Limited Stressed M Moderately Stressed M Significantly Stressed




Summary of Feasible Water Supply Options

Supply Option Maximum Resiliency Unit Cost Implementation
PRV TR Annual Supply Score* (SM/BL) Score**
4

New Upper Watershed Dam 1 Large $2.5

New Upper Watershed Dam 2 Small 3 $2.3 4
New Lower Watershed Dam Medium 4 $2.7 2
Raise Existing Dam Large 4 $2.2 5
Lake Intake — Large Project Large 5 $3.9 3
Lake Intake — Small Project Medium 4 $6.1 4
River Intake Large 4 S4.4 2
Out of Region Lake Intake Large 2 $7.2 1

* Qualitative score from 1 to 5 (with 5 being best score) that measures resiliency against extreme climate, forest fires, seismic events and water quality degradation.
** Score from 1 to 5 (with 5 being best score) that measures implementation challenges such as permitting, land acquisition, public support, impacts to recreation
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Whtere We Go From Here
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Balancing Under-Performance & Over-Investment

W

s

Under-performance can
result in system failures and

poor levels of service Over-investment can result in

customer unaffordability




Adaptive Management

Implement

No Regret
Actions

cssssssesssssssssssss | IME —




Adaptive Management

Stay the
Course

Implement
No Regret
Actions

Take Action
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Adaptive Management
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. Final Thoughts




Lessons Learned and Observations

» The future is uncertain and always will be
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Lessons Learned and Observations

» The future is uncertain and always will be

» Uncertainty should not be an excuse not to plan
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Lessons Learned and Observations

» The future is uncertain and always will be
» Uncertainty should not be an excuse not to plan

» Scenario planning can be valuable in

» Understanding the plausible range of future outcomes that can
impact water systems

» Developing a long-term strategy to mitigate such impacts
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Lessons Learned and Observations

» The future is uncertain and always will be
» Uncertainty should not be an excuse not to plan

» Scenario planning can be valuable in

» Understanding the plausible range of future outcomes that can
impact water systems

» Developing a long-term strategy to mitigate such impacts

» Adaptive management allows for incrementally phasing
investments
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Questions & Answers.
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