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Water / Energy Nexus




Key Concerns (Water and Energy)

Reliability (supply)
Cost (supply and quality)

Quality (for various uses) = #&%
Environmental Impacts el




Similar Issues (Water and Energy)

Historic supply-side orientation
Infrastructure (at all levels) is important
Huge end-use efficiency opportunities

New technologies are changing our
notions of optimal scale

Market distortions
Disconnect between pricing and cost




Water Management
Opportunities

Water scarcity and quality iIssues create
opportunitiesfor creative management and
technology implementation strategies.




“New” Management Approaches

Integrated management (water, wastewate
stormwater, energy, ...)

Multiple benefits (policy and investments)

Portfolio strategies (supply, management,
risk, cost)




Energy Intensity of Water




The Water/Energy Nexus

We get energy from water, and we use
energy to supply, treat, and use water.




Energy Intensity of Water

Water use often involves significant
energy Inputs.




Energy Intensity of Water
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Energy Intensity of Water

Energy intensity or embodied energy,
IS the total amount of energy, calculated
on a whole-system basis, required for
the use of a given amount of water in a

specific location.




Energy Inputs to Water Systems

There are four principal energy elements |
water systems:

1. primary water extraction, conveyance, storag
(In some cases), and supply delivery (Importe

and local)
. treatment anc
. ONn-site water

distribution within service areea

oumping, treatment, and therm

Inputs (heating and cooling)
. wastewater collection and treatment




Energy Inputs to Water Systems
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The Energy / Water Nexus

SAMPLE CITY ENERGY USE
(California Energy Commission, 1992, Energy Efficiency Programs for Cities, Counties,

and Schools , P400-91-030, p.5)
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Climate Change and Water Resour
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Temperature and Cver 150,000 Year

Atmospheric Carbon Dioxide Concentration
and Temperature Change
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U.S. National Research Councll

Greenhouse gases are accumulating in
Earth’s atmosphere as a result of human
activities, causing surface air temperatures

and subsurface ocean temperatures to rise

www.nap.edu




Climate Change Impacts




Winter and Spring Warming 1950-1997




Earlier Spring Flows

“Center Timing” of snowmelt watersheds have advanced
by 1-5 weeks earlier across West (Cayan, Scripps Institute)




Downward Trends in April 1
Snow Water Equivalent 1950-1997




Reduction in Spring Flows

Sacramento River Runoff

April - July Runoff in percent of Water Year Runoff
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Multiple Benefits and
Integrated Management




Multiple Benefits Approach

With a focus ormultiple benefitswe
target various goals to be achieved
through well-designed investments and
policy strategies.




Multiple Benefits Approach

These multiple benefits include reduced ali
emissions (criteria pollutants and greenho
gas emissions — GHGs) and other factors
such as employment and environmental
quality.




Stormwater Management
Example




Infiltration Islands

Courtesy of Bruce Ferguson




Rain Gardens




Cool Surfaces

Inland Empire Utilities
Agency (Chino Basin)




Technology Options




Advanced Water Treatment




Efficiency Options




Portfolio Strategies
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Public Education




Public Supply: Per Capita Withdrawals

and Population

Public Supply: Per Capita Water Withdrawals and Pop  ulation
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Total Water Withdrawals, 2000

Source: USGS Circular 1268, 15 figures, 14 tables (released March 2004 and revised April and May 2004)
Available at: http://water.usgs.gov/pubs/circ/2004/circ1268/index.html




Toward a “Soft Path” for Water




Soft Path Concepts for Water

Building on Amory Lovins’ work on energy
systems (seavww.rmi.org)

 Integrated, whole-system approaches

 Maximize end-use water efficiency and
match water quality to purpose

e Tap multiple benefits to maximize RO
* Restore and maintain natural systems
 Manage within the limits of systems




CONCLUSIONS




Conclusions

Water scarcity Is a significant issue
throughout the world.

Droughts compound the challenge of
water scarcity.




Conclusions

Theenergy intensityf water has become
an important policy concern.

In some areas, It Is causing water
managers and decision-makers to rethink
water system design and management.




Conclusions

Thewater intensityof energy systems has
become a significant concern in the

context of water scarcity.




Conclusions

Population growth pressures pose
significant challenges for both water and

energy systems.




Conclusions

Integrated management strategies offer
an opportunity and a tool to maximize

multiple benefits, including economic
values and environmental restoration.




Robert Wilkinson, Ph.D.

Director, Water Policy Program
Bren School of Environmental Science and Management
University of California, Santa Barbara

wilkinson@es.ucsh.edu




