Real and Ideal Markets for California
Potential Limits and Infrastructure’s Roles
Jay R. Lund, Ph.D. – Dept. of Civil and Environmental Engineering, University of California, Davis

T

he idea of water markets generates
fears among some and poses
opportunities to others. How great
is the potential of water markets to
disrupt ongoing agricultural activities in
California? To what degree could water
be managed more effectively if markets
were used to provide greater operational
flexibility to coordinate operations of
reservoirs and aquifers with water
conservation? These questions
were examined using a
large-scale economicengineering model,
CALVIN, which
covers the
entire

California’s water management infrastructure and CALVIN model schematic.
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inter-tied California water system, and
incorporates economic water demands,
environmental constraints, and surface
and groundwater availabilities and
infrastructure limits.
California’s diverse mix of water uses,
highly variable hydrology, and vast
network of water conveyance and storage
infrastructure supports an unusual
variety of water markets. In 1991, at the
beginning of the fifth year of drought, the
state of California formed an Emergency
Drought Water Bank to ease and formalize
water market transfers for that year.
Since then, water market transfers and
exchanges have become prominent
in water planning and operations for
many urban, agricultural, and even
environmental purposes, despite lingering
concerns for third party and long-term
impacts. Previously, water market activity
was largely among farmers within
agricultural regions.
Three Related Commodities:
Water, Storage, and Conveyance
In California, three simultaneous markets
involve water. These are markets for
short- or long-term use of water rights,
storage of water, and conveyance of
water. Aspects of these markets differ
and interact. California’s extensive water
infrastructure network allows relatively
widespread participation in water markets,
yet the movement of large quantities of
water from buyers to sellers is limited by
the physical capacities of that network.
Several agricultural districts with large
cones of groundwater depression specialize
in marketing water storage rights, allowing
urban and agricultural districts to store
water purchased during wet years for use in
dry years. Other agricultural districts with
surplus surface water specialize in the sale
or lease of water rights, which fetch higher
prices when purchasing agencies have a
place to store such water. Conveyance
is perhaps the most monopolized water

resource in California, with only a few
large aqueducts available for east-west or
north-south transfers. Water transfer prices,
costs, and risks are all highly affected by
the price and institutional and physical
availability of the water conveyance
infrastructure. These factors contribute to
the complexity and multilateral nature of
water markets and related water capacity
markets. Nevertheless, such markets do
provide economic and environmental
benefits, flexibility for management, and
facilitate integration of the diverse water
management options available to the many
parties involved in California’s water system.
Quantifying Market Potential
and Interactions
In order to evaluate the costs and benefits
of water marketing in California, the
CALVIN model was used to compare
the costs of current water allocations and
operations under 1997 water management
policies against those under both regional
and statewide water markets. Regional
water markets were assumed to allow
unlimited water market activity within
each region, with interregional flows
of water limited to those allowed under
current water policies. A statewide water
market was also examined where all
agricultural and urban water rights and
contracts were assumed to be flexibly
transferable in a market, even between
regions of California. Both average total
cost and average water scarcity cost (the
cost that would be incurred if the water
were not available) were evaluated. The

model was run using projected 2020 water
demands with the present storage and
conveyance infrastructure.
As shown in the table above, the results
of this model indicate that all five major
regions of the state could potentially
benefit, in terms of reduced costs,
from unfettered water market transfers,
both intraregional transfers and overall
statewide transfers. Indeed, though not
shown in this table, agricultural production
also would benefit from water markets in
every region except Southern California.
There, agriculture based on Colorado
River flows is the main potential exporter
of water to urban users, and California’s
Colorado River Aqueduct is filled to
capacity. When California’s Colorado
River water is available on the market,
relatively few additional interregional
water transfers are sought elsewhere.

As evidenced by the model results and
California’s current water marketing
activities, water market transfers seem to
provide flexibility and incentives to local
agencies, offering water management
options that are more effective and better
coordinated. This is especially true in
terms of the conjunctive use of ground
and surface waters, water conservation,
and the coordinated operation of water
management infrastructure to lower
costs and water losses. This increased
regional flexibility reduces the demand for
additional water imports.
Some Issues Remain
Despite currently increasing market
activity and data supporting lower
costs under market scenarios, water
market transfers remain controversial
in California. Most of this controversy
See California markets, page 30
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Water Camps and Exhibits
for Summer 2004
Elizabeth Hancock, Ph.D. – SAHRA,
University of Arizona

In the Southwest, hot, dry June days often
lead one to fond memories of past rain
events and the anticipation of productive
summer storms. With kids out of school
and water on the brain, summer is a great
time for families to learn about Southwest
hydrology at museums, science centers,
and summer camps. Public interest and
a growing awareness of the importance
of water resources has motivated some
southwestern science centers to design
displays and educational experiences
around such topics. For example, the
recently opened Explora science center
in Albuquerque, New Mexico, has
dedicated permanent indoor and outdoor
space to water and will eventually feature
interactive water exhibits. Flandrau
Science Center in Tucson, Arizona,
hosted a Monsoon Madness camp in the
summer of 2003 and plans to offer a Fire
and Hydrology camp this summer. The
following are just some of the waterrelated educational experiences available
at museums and science centers in four
southwestern states – excellent ways to
spend those parched summer days.
Arizona
The Arizona Science Center
(www.azscience.org) in Phoenix provides
a Science on Wheels Outreach Program
that takes the museum experience off-site
and includes programs for K-8 students
that emphasize the properties of water and
its importance in Arizona.
Flandrau Science Center
(www.flandrau.org), housed at the
University of Arizona in Tucson, will
have a Fire and Hydrology summer camp
that focuses on the connection between
forest fires and water cycling, including
the impacts of drought and post-fire
erosion. The camp will be available to
elementary and middle school students
and offers partial scholarships. In addition,
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plans for a new Flandrau facility include
an EarthWorks exhibit hall, which will
illustrate the role of water in Earth’s
natural systems.
Colorado
The Mesa Lab of the University
Corporation for Atmospheric Research
(www.ucar.edu/ucar/visitor.html) outside
Boulder will open in mid-June 2004, for
tours and feature exhibits on atmospheric
sciences and on Earth’s climate over time.
Those seeking an outdoor adventure can
explore the Walter Orr Roberts Weather
Trail (www.ucar.edu/exhibits/wxtrail/
detail.html) in South Boulder, which
includes sections devoted to fire and
drought, flooding and erosion, and snow.
New Mexico
Explora (www.explora.mus.nm.us)
in Albuquerque opened its doors in
December 2003 and fosters hands-on
exploration throughout the center. Water
is expected to be a predominant theme in
many of its exhibits.
The New Mexico Museum of
Natural History and Science
(museums.state.nm.us/nmmnh) in
Albuquerque features exhibits such
as New Mexico’s Seacoast and New
Mexico’s Ice Age, detailing climate
changes in the Southwest. During
Summer 2004, the museum will host
two water-oriented camps. Students who
have completed grades 3-5 can explore
ecosystems in Eco Adventures, and those
who have completed grades 7 or 8 will
conduct scientific research, including
measurements of water quality, in the
Student Ecology Research Program.
Nevada
The Marjorie Barrick Museum of
Natural History (hrcweb.nevada.edu/
Museum/hrc.htm) on the campus of the
University of Nevada Las Vegas features
a xeriscaped desert garden and exhibit
space dedicated to the construction of
the Hoover Dam.

California markets, continued from page 25

involves potential third-party effects
on environmental interests and on the
economies of rural towns and counties
in water-selling regions. While thirdparty economic costs have been shown
to be small compared with state and
even county economies, they can be
significant for individuals and individual
rural towns. There are also concerns that
water market transfers could have a wide
variety of third-party environmental
impacts. As water markets continue to
be developed for pragmatic purposes by
pragmatic people, such concerns appear
to be more satisfactorily addressed over
time. For example, to minimize negative
third-party effects, it is becoming
common to limit concentration of water
purchases from selling regions and to
coordinate water purchases with some
environmental objectives, but it will take
time to work through these issues.
Markets Offer Multiple Benefits
California’s experience and the results
from the CALVIN model in California
indicate that water markets provide
considerable flexibility for managing
large, complex, and diverse water
resource systems. Where control of the
system is decentralized, markets also
provide incentives and mechanisms for
different buyers and sellers, including
environmental interests, to cooperate
and seek opportunities for mutual
benefits. Water marketing’s ability to
help coordinate local agency actions
is a major benefit, given the current
financial and political difficulties of
federal and state agencies in providing
leadership in solving water problems.
For more information, contact Jay Lund at
jrlund@ucdavis.edu.
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