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The Pacific Institute envisions a world in which
soclety, the economy, and the environment have the
water they need to thrive now and in the future. Our
mission 1s to create and advance solutions to the
world’s most pressing water challenges.
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Today’s Presentation

1. California’s Water-Energy
Nexus

2. Emerging Water and Energy
Trends

3. Implications of Water-Energy
Nexus and Emerging Trends

pacinst.org | @Pacificlnstitut 3

{

_

PACIFIC
INSTITUTE



i

PACIFIC
INSTITUTE

California’s Water Energy Nexus



The Water-Energy Nexus

Water for Energy

Extraction & Refining Hydropower

Thermo electric
Cooling

Fuel Production
(Ethanol, hydrogen)

Wastewater Extraction an

Treatment Transmission
Energy Associated Drinking Water
with Uses of Water Treatment

Energy for Water
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Water-Related Energy Use in California

20% of state’s electricity use:

Wastewater
Treatment
3%

Water Supply
and Treatment

33% of state’s non-electricity natural
gas use:

Wastewater Water Supply

Treatmen

14%
End Use
End U
r:33%se 99%
Source: CEC 2005
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Emerging Water and Energy Trends




San Francisco Bay Area reduced urban water use despite

continued population and economic growth.
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Relevant Water Efficiency Policies

« Standards and codes for new appliances
and fixtures

 Model Water Efficient Landscape
Ordinance (MWELO) limits grass for new
developments & major redevelopments

 Ban on Irrigating Non-Functional Turf
with Potable Water

 Making Conservation a California Way of
Life — establishes water budget for
urban water suppliers
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Energy requirements for new water

sources are relatively high.

Desalinated Water (Seawater)

State Water Project Deliveries

Colorado River Deliveries
Desalinated Water (Brackish) D
Recycled Water- Potable E)

Central Valley Project Deliveries

I
Captured Stormwater @
I

Water Supply Sources

Groundwater
Recycled Water- Non Potable
Local Imports |

Local Surface Water |

0 1,000 2,000 3,000 4,000 5,000
Energy Intensity (kWh per Acre-foot)
Source: Szinai et al. Future of California’s Water-Energy Climate Nexus. Pacific Institute
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Emerging Water and Energy Trends

Water trends:

‘ A growing population, declining urban per capita water use,
and shifting to more local sources with varying energy
intensities

Energy trends:

« Decarbonization of the electricity grid

e Greater electrification of end uses

’) Combined effect of these trends is not well understood.

== PACIFIC

pacinst.org | @Pacificlnstitut 1 o —

== INSTITUTE



i

PACIFIC
INSTITUTE

Implications of Water-Energy
Nexus and Emerging Trends




Urban water efficiency is essential for meeting water,

energy, and climate goals.

Increased Per Capita Water Use Constant Per Capita Water Use Declining Per Capita Water Use
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40%

40%
30% : ' 9 25%
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Percent Change (2015 - 2035)

-40%

-41%
M Projected Water Demand Water-Related Electricity Use B Water-Related Natural Gas Use ® Water-Related GHG Emissions

-50%

Source: Szinai et al. Future of California’s Water-Energy Climate Nexus. Pacific Institute
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Energy savings
make water
efficiency

measures more
cost effective.
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New, Front-
Conventional Loading
Clothes Clothes
Washer Washer
Purchase $450 $750
Price
Water Cost $496 $290
Total Cost $946 $1,040




Energy savings
make water
efficiency

measures more
cost effective.
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New, Front-
Conventional Loading
Clothes Clothes
Washer Washer
Purchase $450 $750
Price
Water Cost $496 $290
Energy $401 $177
Cost
Total Cost $1,346 $1,216




Energy savings from water efficiency are cost

competitive with energy efficiency programs.

Estimated Electricity Savings (GWh)

Water Conservation

IOU Energy 10U
Efficiency Programs Electricity
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Key Takeaways

« Water and energy are interdependent resources, and both face
constraints.

@  Urban water efficiency is essential for meeting water, energy,
and climate goals.

%\ * Energy savings make water efficiency measures more cost
effective.

é‘]  Energy savings from water efficiency are cost competitive with

other energy efficiency programs.
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Select Pacific Institute Publications on

the Water-Energy Nexus
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Water-Enargy Calculator 2.0
Version 204

Overview

This tool was developed for the California Public Utilizies Commission by Pacific Institute and SBW Consuliing to estimate the embedded energy
savings associated with water conservation and efficiency measures. Additional information regarding the methodology and data sources can be
found in the accompanying report. An earlier version of this tool was developad by Navigant Consulting in 201¢.

) A This tool does not estimate water savings or direct eneray savings; rather, it estimates the energy saved due to viater efficiency measures that

reduce the amount of water extracted, conveyed, treated, and delivered to the customer as well as the wastewiater collected, treated, and
discharged. As such, it is inzended to complement ather tools that estimate warer savings and direct energy savings and evaluate measure cost
effectiveness.

Uses and Limitations
Qutputs are estimates based on local and regional data for Califoria. As a result this tocl may not be appropriate for use cutside of Califernia.
Embedded energy savings in this tool are only estimates; actuzl embedded energy savings may vary Eased on site-specific factors.
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