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INTRODUCTION

Severa factors have combined to stimulate interest in
improving the flexibility of water market transfers in Cali-
fornia. Rapidly growing urban and environmental de-
mand for water, the high economic and environmental
costs of developing new water supplies, public rejection
of infrastructure options such as the periphera cand link-
ing the relaively water-rich north with the increasingly
water-scarce south, and serious droughts in recent years
have brought the issue of water market transfers, as a
component of comprehensive demand management, to
the forefront of the water policy didogue in Caifornig;
In 1982, Cdlifornia adopted a statewide policy of en-
couraging voluntary water transfers between agencies
throughout the state. This policy was based on the as-
sessment that there are fewer environmenta impacts as-
sociated with transfers than with construction of con-
ventiona projects, and that athough transfers are diffi-
cult to implement, they can be accomplished more
quickly and usualy at less cost than additional facilities
can be constructed. Since 1982, severa laws have been
passed to facilitate the sdle, lease, exchange, or transfer
of water and to ensure that water conveyance facilities
are available in transferring water [ 1].

Demand for water has grown rapidly in California
Between 1960 and 1990, urban water use rose from two
million acre-feet (MAF) to six MAF, and legally man-
dated natura runoff for environmental purposes increased
from one MAF to 24 MAF, or 28 per cent of the total
water supply. Water use in irrigated agriculture aso in-
creased, from 20 MAF to 24 MAF (Fig. 1). Growth in
demand for water is expected to continue. Caifornia's
population is projected to increase to 49 million people
by 2020 (from about 30 million in 1990). According to
the California Water Plan Update [2], even with exten-
Sive water conservation, urban annual net water demand
is projected to increase by about 3.8 MAF to 10.5 MAF
by 2020. Almost haf the population increase is expected
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to occur in the water-scarce southern coastal region, rais-
ing that region’s annual water demand by 1.5 MAF.

Severe droughts in recent years have reveded the need
for greater flexibility in water trading. The 1987-92
drought required increased water conservaion in much
of Cdifornia, causing mandatory water rationing for ur-
ban users, sharply diminished surface water supplies for
many agriculturd users, and strained environmental re-
sources. The prolonged drought prompted urban water
agencies to develop drought emergency plans to address
water supply shortages of up to 50 per cent of normal
supply and led to the development of the Cdlifornia State
Emergency Drought Water Bank, which brokered large-
scale water trading in 1991 and 1992.

However, despite increasing demands on water sup-
plies and laws explicitly encouraging water trading, Cdi-
fornia water law and policy is characterized by conflict
between the desire to facilitate water transfers and the
desire to protect a wide range of congtituencies against
possible adverse effects of water trades. The contro-
versy over water markets is typified by the environmen-
ta movement's ambivaence toward water transfers.
While water trading is seen as a partid solution to the
problem of meeting increasing urban demands without
building new water projects, there are serious concerns
that temperature and flow fluctuations caused by the
water releases will harm fish and wildlife, particularly
sdmon eggs and fry. These concerns are heightened by
the fact that many transfers must be pumped through the
Sacramento-San Joaquin Delta, an area where environ-
mental and water quality problems are aready complex,
because most of Cdifornia's precipitation fdls on the
northern part of the state and the greatest demand for
water is in central and southern California

This article will examine how the complex tradeoffs
between flexibility and regulation of water transfers are
resolved in practice in California. It will: discuss briefly
trends in water transfers, describe the historical devel-
opment of water rights in Cdifornia and the implica-
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framework governing transfer of water follows directly
from the lega definition of water rights.

Table 1 shows the annua water transfers using the
facilities of the State Water Project and those transfers
reviewed and approved by the State Water Resources
Control Board (SWRCB). These figures do not repre-
sent a comprehensive accounting of water transfers in
Cdiifornia, since many transfers do not require report-
ing. As will be described in more detail, water transfers
do not need gpprova from the SWRCB if the water rights
involve a pre-1914 appropriative right, if the transfer is
exempted from SWRCB approva (for example “water
leases’) or if posttransfer use is consistent with original
use. Moreover, many water transfers within or between
irrigation districts do not need approval, and the districts
do not report these transfers to the state.

Table 1. Water transfersin acre-ft using facilities of the State
Water Project and temporary transfers approved by the State
Water Resources Control Board, 1982-93. Source DWR and
SWRCB files.

Figure 1. Disposition of average annual water supply, 1960
and 1990. The total of 85,000,000 acre-ft includes groundwater.
Source: Draft California Water Plan Update, 1993.

tions of this legacy for tradability.of water; examine the
regulatory structure governing water transfers and spe-
cific protections and congtraints that condition water
trandfers; identify recent legd and policy innovations that
have developed in response to these potentids and con-
graints; and discuss implications for the future of water
transfers.

TRENDS IN WATER TRANSFERS

Based on available evidence, the annud volume of
water market transfers has grown, albeit dowly. Nearly
al water transfersin California are sales of specific
amounts of water during a specific period, not a sde of
the water right itself. Although most types of water rights
can be transferred, typical transfers are structured so that
the origina holder retains the water right. Several tat-
utes provide that the transfer of water does not impair
the water right. As will be shown below, the regulatory
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Year SWP SWRCB-approved
Transfers Transfers Total”

1982 162,947 5,000 167,947
1983 187,461 0 187,461
1984 324,122 2,366 326,388
1985 425,169 5,868 430,937
1986 193,511 5,000 198,511
1987 488,619 83,144 488,663
1988 742,640 111,950 744,590
1989 626,950 274,700 894,650
1990 620,424 229,950 850,274
1991 619,194 249,950 861,644
1992 387,719 52,000 439,719
1993 323,304 188,500 451,804

8 SWRCB approved transfers using SWP facilities are counted only once in
total.

Nevertheless, the trends shown in Table 1 appear to
be broadly indicative of the general pattern of water trad-
ing during the past severd years. There has been a slow
upward trend with pronounced increases during the peak
drought years of 1988-91. At the peak volume of trans-
fers, 890,000 acre-feet in 1989, the two types of trans-
fers documented here represented about 3 per cent of
total annual agricultural and urban demand for water in
Cdifornia. Combined with unreported transfers, this
volume represents an important degree of flexibility in
water allocation at the margin. However, many anaysts
have argued that redtrictive policies have kept the vol-
ume of water transfers far below what is needed for effi-
cient water use [3-5]. The remainder of this article will
explore the potentials for and constraints to enlarging
the market for water transfers, beginning with a discus-
sion of the existing system of water rights in California.
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WATER RIGHTS IN CALIFORNIA

Appropriative and Riparian Rights

Cdifornia operates under a dua system of water rights
for surface water that recognizes the doctrines of both
riparian and appropriative rights. Under the riparian
doctrine, a landowner has the right to divert a portion of
the water naturally flowing by his land for reasonable
and beneficia use on his land adjacent to the stream and
within its watershed, subject to certain limitations. Un-
der the appropriative doctrine, a landowner or other wa
ter user has aright to divert, store, and use water regard-
less of whether the land on which it is used is adjacent to
a stream or within its watershed, provided that the water
is used for reasonable and beneficia purposes and is
surplus to water from the same stream used by earlier
appropriators. These rights and restrictions are embod-
ied in Article X, Section 2 of the California Congtitu-
tion, which places significant limitations on water rights
by prohibiting the waste, unreasonable use or method of
use, or unsuitable method of diversion of water.

Water Rights, Permits, and Licenses

The Water Commission Act of 1914 codified and con-
solidated existing water law, recognizing that all water
within the state is the property of the people of the state,
but that the right to use the water may be acquired in the
manner provided by law. The act established a system
of state-issued permits and licenses to appropriate water
and placed the responsibility for administering
appropriative water rights with what is now the State
Water Resources Control Board (SWRCB). The act dso
provides procedures for adjudication of water rights, in-
cluding court references to the SWRCB and statutory
adjudication of dl rights to a stream system.

Groundwater Rights

Groundwater is available to any person who owns land
overlying the groundwater basin. Groundwater manage-
ment in Cdifornia is accomplished either by judicid
adjudication of the respective rights of overlying users
and exporters or by loca management of rights to ex-
tract and use groundwater as authorized by statute or
agreement. Most of the larger groundwater basins in
Southern California, where water is relatively scarce, are
managed according to court adjudication or by an agency
with statutory powers. Most basins in Northern Califor-
nia, where water is relatively plentiful, are not adjudi-
cated or under agency management.

In 1992, the legidature authorized local water agen-
cies to adopt groundwater management plans, which were
subject to the approva of landowners holding 50 per
cent of the assessed valuation of land within the local
area. Plans may include: control of saline water intru-
sion; identification and protection of wellhead and re-
charge aress, regulation of the migration of contaminated
water; provisons for abandonment and destruction of
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wells, mitigation of overdraft, replenishment, monitor-
ing, and facilitation of conjunctive use; identification of
well-congtruction policies; and construction of cleanup,
recharge, recycling, and extraction projects by the loca

agency [2].

Water Rights in Federal Water Projects

Another type of water right is exercised within fed-
eral water projects run by the U.S. Bureau of Reclama
tion. The reclamation water right, like most other water
rights, begins with an appropriation of water to the Bu-
reau under prevailing state water code requirements.
Initialy, the Bureau of Reclamation holds the legd title
(the appropriative water right). The Bureau then enters
into a service agreement with (or turns its legd title over
to) a delivery entity, such as a special water district or an
irrigation digtrict. Finally, the irrigators who contract to
receive reclamation water own equitable title to the wa-
ter right and thus are entitled to continued delivery by
the federa government throughout the duration of their
contracts.

The historical development of
appropriative rights has defined
the fundamental characteristics
of modern water rights in
California

APPROPRIATIVE RIGHTS DOCTRINE

This article focuses almost exclusively on
appropriative rights, because most of the water in the
tradable margin is held according to these rights. The
historical development of appropriative rights has de-
fined the fundamental characteristics of modern water
rights in Cdifornia, which permit water to be traded while
imposing strict requirements for determining tradability.
This section reviews the development of the appropriative
rights doctrine in Cdifornia, relying heavily on the ex-
cellent treatment of Western water law by Johnson and
DuMars [6].

The first appropriative water rights statute was en-
acted in Cdifornia in 1872 and codified existing tradi-
tiond rights. A landowner could acquire such water rights
by posting, at the point of diversion, a document stating
the intended amount of the right and its purpose, filing
for the right in the county recorder’s office, and taking
the necessary steps to “perfect” the right (put the water
to beneficia use) with “due diligence.” Appropriative
water rights originated with gold mining, which required
the diversion of large amounts of water from rivers and
streams. A basic tenet of mining law is that the miner
who initidly stakes a claim (“first in time”) is protected
in development of the claim against other miners (“first

Water International



inright”). This practice carried over to the use of water,
becoming a recognized tradition that was protected by
the courts.

The appropriative rights doctrine defines tradability
of water as having several essentia characteristics. The
first of these is the requirement of beneficial use: the
water user is entitled to only the amount of water that he
can put to beneficial use, whether for mining gold or
irrigating crops. The second defining characteristic is
the principle of priority: “first in timeisfirstin right.”
A chronological hierarchy is created, and in times of
shortage senior rights holders are protected up to the
available supply, while junior users (who established
rights later) receive no water at al. A corollary to the
“first in time” principle can be called “use it or lose it.”
Water rights holders who fail to use the water to which
they are entitled receive little protection. When water
rights are relinquished through nonuse, the water returns
to the watercourse and is available to meet the needs of
junior users.

Another characteristic of prior appropriation is the
need for a diversion, which establishes intent to use the
water and provides a limited means for measuring the
water used. The amount of water that can be extracted
from the stream is based on a “water duty” (the amount
of water a user needs per acre to successfully irrigate his
crops) multiplied by the number of acres he irrigates,
and is defined in terms of diversion amounts (flows).
Because downstream irrigators depend on the water that
is not consumed, the “return flow,” or excess water flow-
ing off thefield, is“owed” to the watercourse and down-
stream users. This principle forms the basis for defini-
tion of the “transferable portion” of water rights in terms
of consumptive use, which will be discussed extensively
below. Note that under the diversion doctrine, instream
uses were not originally recognized as sufficient to dem-
ongtrate intent to use, although modifications to the law
now alow instream flows to be considered beneficial
use.
The appropriative rights doctrine firmly established
the principle of water tradability. In 1859 (even before
codification of the appropriative rights law), the Califor-
nia Supreme Court recognized the right to use and trade
water under the appropriation doctrine as “substantive
and valuable property.”

Under the law of this state as established at the begin-
ning, the water right which a person gains by diversion
from a stream for a beneficia use is a private right, a
right subject to ownership and disposition by him, asin
the case of other private property [6].

An appropriative water right thus became a constitu-
tionaly protected property interest. It can be sold, leased,
or transferred in other ways. Transfer of water rights
need not be permanent: water rights can be leased for a
season, a year, or many years. Protection of the water
right as a property right was deemed necessary to pro-
mote investment of capital and to protect long-term fi-
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nancing of economic development activities that de-
pended on water use.

The implications of the appropriative rights doctrine
to the potential for water transfers today will be explored
in detail below. First, however, the physical setting that
conditions water transfersin Californiawill be described
briefly.

THE PHYSICAL SETTING

If water transfers are to be made on a large scale in
Cadlifornia, a substantial portion will be transported by
either the Cdlifornia State Water Project (SWP) or the
federa Centra Valley Project (CVP). These projects
pump the water through the Sacramento-San Joaguin
Delta, a 1,153 sguare-mile region located where

.

|
SR
L7

té‘ Lake omj/iue'.
N AN

" Folsom Lake

) \=—FOLSOM SO CANAL *

-t DELTA CROSS CHANNEL

5 New Melones Res.
4 Pumping Pla

Tt g 0t ~
DELTA-MANDOTA.CARAL \

3 N
R,y MADERA CANAL \
SN L7 Milferton Lake .

~\ W\ \

Y= FRIANT-KERN CANAL
;

Figure 2. California State Water Project and Central Valley
Project. Source: State Drought Water Bank - Program
Environmental Report.

California's two biggest rivers converge and flow into
San Francisco Bay. Forty-two per cent of the dtate's
annua runoff flows through the delta. The SWP and
CVP water facilities in the south delta pump water to
supply farms and cities in Central and Southern Califor-
nia, providing water to about two-thirds of the state's
population. About 60 per cent of the water used in the
San Francisco Bay area is provided by these projects
and by local facilities. The delta is a rich agricultura
region, where a combination of flat topography, mild
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climate, and abundant water enables the production of
$375 million worth of farm products in 1987. Delta
waters support 28 native and 28 nonnative fish popula
tions, in addition to the salmon and steelhead popula
tions that migrate through the delta on their journey to
the ocean. Only if a fair balance can be found among
these urban, agricultural, and environmental usesis sig-
nificant growth in water trading likely to occur in Cali-
fornia

State Water Project

Planning for the SWP began soon after the Second
World War, when it became evident that local and fed-
era water development could not keep pace with the
state's rapidly growing population. The SWP's magjor
components include the multipurpose Oroville Dam and
Reservoir on the Feather River, the Cdifornia Aqueduct,
South Bay Aqueduct, North Bay Aqueduct, and a por-
tion of San Luis Reservoir. Delta water transfer facili-
ties were part of the origina plan, which envisioned ad-
ditional Sacramento and North Coast basin supply res-
ervoirs. Contracts have been signed for an eventua an-
nual delivery of 4.23 MAF. Figure 3 shows service ar-
eas of the present 29 contracting agencies. Generally,
San Joaquin Valley use of SWP supply has been near
full contract amounts since about 1980 (except during
very wet and deficient supply years), whereas Southern
Cdlifornia use has only reached about 60 per cent of full
entitlement.

The central importance of the SWP to the future of
water transfers is virtually assured by the stipulation in
the Water Code (Section 1820) that neither the state nor
other public agencies may deny a bona fide transferor of

Table 2. California water code requirements for water transfers,

Figure 3. State Water Project service areas. Source: Draft
California Water Plan Update, 1993.

water the use of awater conveyance facility that has un-
used capacity, provided that fair compensation is paid
by the transferor. However, the law also states that per-
sons or public agencies with existing long-term service
contracts or other rights to receive water from the con-

Transfer Type Water Code Section Requirements Environmental Actions Comments

Temporary Urgency 1435 1. Urgent need Normal CEQA process 1. Petition must be filed

Change (one year or 2. No urgency to vested with SWRCB

less) rights 2. Change good for 180
3. No unreasonable impact days

on fish and wildlife 3. Can be renewed
4. Usein public 4. Board notice and action
interest

5. Show diligence in
seeking the permit

Temporary Change for
Transfer (one year or
less)

1725-1732

1. If applicable, petitioner
must have been diligent
in petitioning under the
provisions

2. Involves only water
consumptively used
or stored

3. No injury to vested rights

4. No unreasonable impact
on fish or wildlife

Exempt from CEQA

1

2.

3.
4.

5.

Permittee notifies
SWRCB of change
SWRCB must make
findings

Hearing may be required
Effective 5 days

after SWRCB appoval
Good for 1 year or less

Long-term Transfer
(more than one year)

1735

1. No injury to vested rights

2. No unreasonable impact
on fish or wildlife

Normal CEQA process

1

2.

Petition must be filed
with SWRCB
SWRCB provides
notice and opportunity
for hearing

3. good for any period in

excess of 1 year

Source: [2]
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Figure 4. Central Valley Project service areas. Source: Draft
California Water Plan Update, 1993.

veyance facility have the right to use any unused capac-
ity before any bona fide transferor. In practice, there-
fore, existing delivery contracts of the SWP (or any other
conveyance facility) must be satisfied before the facili-
ties can be used to transfer water. Given the importance
of pumping water through the delta when it will not cause
environmental harm, the constraints of simultaneously
moving contract water and transfer water can cause great
difficulties.

Central Valley Project

The Bureau of Reclamation’s Central Valley Project
is the largest water storage and delivery system in Cali-
fornia, covering 35 of the state’s 58 counties (see Fig.
4). The project includes 18 federa reservoirs, plus four
additiona reservairs jointly owned with the SWP. The
4.6 MAF Lake Shasta Reservoir is the largest in Cali-
fornia. The reservoirs in this system provide a total stor-
age capacity of dightly more than 12 MAF, nearly 30
per cent of the tota surface storage in California, and
deliver about 7.3 MAF annualy for agricultural, urban,
and wildlife purposes.

About 90 per cent of the CVP water has gone to agri-
cultural uses in the recent padt, including water deliv-
ered to prior right-holders. CVP water is used to irri-
gate some 19,000 farms covering three million acres.
Increasing quantities of water are being delivered to
municipal customers. Urban areas receiving CVP water
supply include Redding, Sacramento, Folsom, Tracy,
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DELTA WATERWAYS

Figure 5. The Sacramento-San Joaquin Delta: Rivers and
waterways. Source: California Department of Water Resour ces.

most of Santa Clara County, northeastern Contra Costa
County, and Fresno. Recent steps taken to ensure ad-
equate environmental supplies, under the provisions of
the CVP Improvement Act of 1992 (CVPIA), are de-
scribed below.

The Delta

The Sacramento-San Joaquin Delta is the linchpin for
water transfers in California. Figure 5 shows the rivers
and waterways of the delta. Fresh water is supplied to
the delta from the Sacramento, San Joaquin, and other
smaller rivers. The Sacramento River accounts for about
77 per cent of freshwater flows, the San Joaquin for 15
per cent, and the Mokelumne and other small eastsde
streams supply the remainder. Transfer (or export) of
water from the delta is accomplished by pumping water
through the SWP via the Harvey 0. Banks pumping plant,
and through the CVP via the Tracy pumping plant in the
southern delta (see Fig. 5). The massive pumping sta
tions draw water through the delta waterways and into
the agueducts of the SWP and CVP to service contrac-
tors in southern Cdlifornia

Under a 1986 State Appeals Court ruling, the SWRCB
is required to balance al beneficid uses of San Fran-
cisco Bay and the delta waters, including fishery and
other instream uses. Public hearings to help set these
standards, called the Bay-Delta proceedings, have often
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featured conflicting testimony from competing water-
user groups. Environmentalists and some fishery biolo-
gists have argued that the export of fresh water from the
delta is responsible for declining fish populations, and
that the restoration of significant freshwater flows is
necessary for the health of the estuary. But water-user
groups and other biologists have responded that factors
other than fresh water exports deplete fish stocks. They
have argued that available water would be better utilized,
for agriculture and a growing population than for in-
creased delta outflows [7].

Following withdrawal of draft water quality control
plansin 1988 and 1991 due to objections from the pub-
lic and the U.S. Environmental Protection Agency (EPA),
the SWRCB decided in 1992 to establish interim Bay/
Delta standards, which would last five years and pro-
vide immediate protection for fish and wildlife. Water-
rights hearings were conducted from July through Au-
gust 1992, and draft interim standards (proposed Deci-
sion 1630) were released for public review in December
1992. Concurrently, under the broad authority of the
Endangered Species Act, the federal government was
moving toward devel oping standards and upstream mea-
sures to protect the threatened winter-run chinook
salmon. In February 1993, the Nationa Marine Fisher-
ies Service issued a biological opinion governing CVP
and SWP operations and environmental regulations in
the delta that in certain months were more restrictive
than SWRCB's proposed measures. On April 5, 1993,
the U.S. Fish and Wildlife Service officidly listed the
delta smelt as a threatened species and on May 24 is-
sued a biological opinion on CVP and SWP operations
with conditions designed to protect the delta smelt and
its habitat for 1993-94. Again the conditions generaly
were more restrictive than SWRCB's proposed measures
for CVP and SWP operations.

In April 1993, the governor asked the SWRCB to
withdraw its proposed Decision 1630 and to focus ef-
forts instead on establishing permanent standards for delta
protection, since the recent federal actions had effectively
preempted state interim standards and provided interim
protection for the Bay/Delta environment.

Strict delta protection requirements may severely con-
strain the potentia for an increased volume of water trans-
fers through the delta. To minimize impacts on the win-
ter-run chinook salmon, delta smelt, and striped bass,
and to avoid disruption of service to existing contrac-
tors, pumping of water by the SWP and CVP through
the delta to meet transfer agreements has been limited
mainly to the months of August through October. In the
short-term, SWP and CVP contractors relying on the
deltafor all or a portion of their water supplies face an
uncertain outcome from the results of the Bay-Delta Pro-
ceedings. For example, in 1993, an above-normal run-
off year, environmental restrictions limited CVP deliv-
eries to Westlands Irrigation District to only 50 per cent
of contracted supply. Until solutions to the complex
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delta problems are identified and put into place, even
existing contractors relying on transport through the delta
will experience more frequent and more severe water
supply shortages, and the potentia for more active trad-
ing of water, which would increase flows through the
delta, will be highly problematical.

Many observers argue that even if firm standards are
eventualy established, they will not solve the long-term
problems of declining fisheries, water quality, and poor
water-transfer conditions. These observers contend that
the long-term solution lies in the construction of a pe-
ripheral canal that would skirt the eastern edge of the
delta, carrying Sacramento River water directly to project
pumps. Proponents argue that a canal would improve
water quality and reduce problems associated with “re-
verse flows,” when project pumps actually reverse the
natural fresh water flow pattern, drawing fish into the
pumps and poorer quality water into southbound chan-
nels. Canal opponents contend that a cana would fur-
ther harm fish and lead to greater water exports from
Northern to Southern California [7].

The merits of a peripheral cana are till being de-
bated, more than a decade after voters defeated a contro-
versia 1982 canal/water-development package, effec-
tively ending large water projects in California. Since
then, the Department of Water Resources (DWR) has
sought to develop smaller delta improvement projects.
These plans include dredging and widening key delta
channels to improve fresh water flow to the pumps and
constructing new storage facilities or enlarging existing
facilities south of the delta to hold winter runoff. Four
new pumps have also been added to the SWP delta pump-
ing plant for increased peak-flow pumping. Successful
resolution of the complex problems of balancing com-
peting demands in the delta will be a key to future ex-
pansion of water trading in California.

GENERAL REGULATORY FRAMEWORK

Under existing law, holders of both pre-1914 and
modern appropriative water rights (established under the
terms of the Water Commission Act of 1914) can trans-
fer water. Holders of pre-1914 appropriative rights may
transfer water without seeking approval of SWRCB, pro-
vided no other legal water user is injured. As shown in
Table 1, holders of modern appropriative rights may
transfer water, but SWRCB must approve any transfer
requiring a change in terms and conditions of the water
right permit, such as place of use, purpose of use, or
point of diversion. Short-term (one year or less), tem-
porary transfers of water are exempt from compliance
with the California Environmental Quality Act (CEQA),
but SWRCB must find no injury to any other legal users
of the water and no unreasonable effect on fish, wildlife,
or other instream beneficial uses. CEQA compliance is
required for long-term transfers. Because of the com-
plex environmental problems in the delta, the SWRCB
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has announced that it will not approve long-term trans-
fers that increase delta pumping until completion of an
environmental evaluation of the cumulative impacts. In
addition, permits from fish and wildlife agencies may
be required if a proposed transfer will affect threatened
or endangered species.

Water held pursuant to riparian rightsis not transfer-
able from place to place, athough downstream appro-
priators may contract with riparians to leave water in a
stream for potential downstream diversion. Transfers of
groundwater, and groundwater substitution arrangements
whereby groundwater is pumped as a substitute for trans-
ferred surface water, may be subject to restrictions de-
signed to protect groundwater basins against long-term
overdraft and to preserve local control of groundwater
management.

The potential of this new code
section isjust beginning to be
explored

In an important modification of the appropriative rights
doctrine, Water Code Section 1707, alows the SWRCB
to authorize conversion of an existing appropriative right
into an “instream appropriation” to benefit fish or wild-
life or for other instream beneficia use. The potential
of this new code section is just beginning to be explored.
Water obtained pursuant to a water supply contract is
also potentialy transferable. However, most water sup-
ply contracts require the consent of the entity delivering
the water.

PROTECTION AGAINST ADVERSE IMPACTS

Embedded in this regulatory structure are very strong
protections against possible damages that could arise
from water trades. This section describes in detail how
regulations protect direct third-party effects, genera eco-
nomic effects, and environmental impacts and discusses
how shortages are allocated under the appropriative doc-
trine.

Protection Against Direct Third Party Effects. Real Water
and Paper Water

Because the appropriative right is defined in terms of
diversion, but the transferable portion of the appropriative
right is determined by consumptive use, there isastrong
burden of proof on the part of the prospective water seller
when determining how much water is tradable. The
DWR recognizes six sources of tradable water: fallow-
ing (not irrigating crops); shifting to less water-inten-
sive crops; substituting groundwater for surface irriga-
tion water; direct delivery of groundwater; conserved
water; and water from reservoir storage. In regulating
each of these types of transfer, the DWR distinguishes
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between new water, which is water previoudly not avail-
able to the system; real water, which is water available
for transfer that is not derived at the expense of other
water-rights holders, and paper water, which is water
proposed for sale that does not actually increase system
supply. Each category contains strict requirements for
identifying the new or real water available for transfer.

Fallowing. Water saved by withholding irrigation
water from the field for an entire irrigation season can
be transferred to another use. Although this concept
appears straightforward, determination of tradable wa-
ter requires verification of farmer intentions, adegquacy
of water supply, and computation of consumptive use.
What would farmer planting intentions have been with-
out the fallowing agreement? To determine farmer crop-
ping intentions, the DWR uses long-term crop and wa-
ter records and personal knowledge of extension agents
and other experts. Determining availability of water re-
quires information about the rights and contracts per-
taining to the fallowed farm, together with an estimate
of actual availability of irrigation water during the pe-
riod of transfer. Arriving at this estimate for short-term
transfers is relatively easy, but not for long-term trans-
fers, since future availability can vary due to droughts,
operationd restrictions, or legal and policy changes af-
fecting future contracts.

The final step in determining tradable water is com-
puting consumptive use. In Cdifornia, the concept of
“consumptive use’ has evolved over time, and there is
gtill some uncertainty in interpretation. However, the
generaly accepted definition is actual crop evapotrans-
piration plus percolation of water lost to further use.
Under the 1992 CVPIA, water available for trade in-
cludes “water that would have been consumptively used”
and water “irretrievably lost to beneficial use” Thus,
water that would otherwise percolate to the degraded
groundwater in parts of the San Joaguin Valey would be
tradable, but water draining to wetlands or used by veg-
etation that provides significant wildlife habitat would
not be tradable [8§].

Recently adopted Water Code sections have added
some uncertainty to the definition of consumptive use.
The new sections define “consumptively used” as “the
amount of water which has been consumed through use
by evapotranspiration, has percolated underground, or
has been otherwise removed from use in the downstream
water supply as a result of direct diversion.” However,
the DWR has interpreted the phrase “ has percolated un-
derground” to mean only water that has been irretriev-
ably lost to beneficia use, which is consistent with the
CVPIA definition.

Shift in cropping patterns.  Shifts from water-inten-
sive crops to crops which use less water (i.e., from to-
mato to safflower, or corn to wheat) can also produce
tradable savings in consumptive use. The verification
process is basically the same as for fallowing, but be-
comes even more complicated if the substituted crop
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grows during a different season than the origina crop.
Wheat, planted in late fal and harvested in late spring,
relies mainly on rainfal, but may utilize one or more
applications of irrigation water in dry years. Corn grows
during the summer and depends amost entirely on irri-
gation water. The amount of water that is saved by a
wheat-to-corn shift therefore depends on how dry the
spring wheat season is [8§].

Groundwater substitution. Tradable water is also
generated if a farmer grows the same crop but utilizes
groundwater instead of rights to surface water. For the
sake of efficient operations in an emergency, the Water
Bank groundwater substitution contracts allowed the
transfer of one acre-foot of unused surface water for each
acre-foot of groundwater pumped. In fact, DWR recog-
nizes the interconnectedness of groundwater and surface
water: pumping creates a loca depression in groundwa
ter levels that creates a draft on future surface flows.
Thus, groundwater recharge can deplete future surface
flows, causing in effect an involuntary redlocation of
surface water rights, depending on whether recharge
occurs during periods of surplus water availability or
during periods when water would otherwise be used ben-
eficidly. The precise, location-specific relationships be-
tween groundwater and surface water are complex and
poorly understood, and future groundwater substitutions
are likely to require more detailed hydrologic examina
tion, with the possibility that considerably less than one
acre-foot of surface water could be sold for each acre-
foot of groundwater substituted.

Direct groundwater delivery Groundwater can aso
be pumped for transfer, but there is generally significant
opposition and there are strong legal limitations to out-
of-basin transfers. All overlying landowners have supe-
rior rights, and groundwater management plans that have
been adopted in many regions limit or prohibit out-of-
basin transfers. The potential for in-basin sales to higher-
vaued uses appears greater, but again the hydrologic
complexities involved in estimating actua transferable
groundwater must be addressed.

Conservation. Water conserved through a reduction
in crop consumption, cana lining, use of improved irri-
gation technology, and an environmentally acceptable
reduction in consumption by nonagricultura vegetation
can aso be traded. An example is the 1987 contract by
which the Metropolitan Water Digtrict of Southern Cali-
fornia (MWD) paid for the lining of canas and other
physical and management improvements in the Impe-
rid Irrigation District (IID) in exchange for most of the
water conserved through the improvement [9).

A key to the success of the MWD-IID  arrangement
isthat in this case, conserved water is clearly new water,
because it otherwise would have drained to the Sdton
Sea, asdt sink [8]. While conservation may be of sg-
nificant benefit to a given farmer or irrigation district,
the contribution of conservation to overal system water
supplies must be carefully analyzed to determine how
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much “conserved” water is actualy tradable. To the
extent that conservation smply reduces drainage that has
beneficial use downstream, new water is not generated.

Storage withdrawals. The amount of stored surface
water that would not otherwise be released can aso be
traded. If the storage is refilled from future surplus flows,
this represents new water. However, again, complicated
verification procedures can be involved. If the trans-
ferred storage water is replaced with water that other-
wise would have been available for downstream water-
rights holders, the transfer will harm these downstream
holders. To protect downstream rights holders, Water
Bank contracts for storage withdrawals included a refill
clause, in which reservoir owners agreed to defer refill
until high-runoff periods, when additions to storage
would cause no detriment to others.

Protection Against Negative Indirect Economic Effects

Water transfers can negatively affect business activi-
ties, local government fiscal capacity, and the quality of
public services in areas from which water is being trans-
ferred, because of the reduction in irrigated area or pro-
duction and associated reductions in agriculturdly linked
economic activities in the area-of-origin and in the prop-
erty tax base. In addition, permanent transfer of water
rights may limit future economic development in the area
of-origin. If, in the future, economic conditions make
expanded irrigated agriculture, new industrial activities,
or residentia development economicaly atractive, then
water may not be available localy to pursue these op-
portunities. Although some studies suggest that direct
and indirect economic impacts of water transfers on the
area-of-origin from the perspective of a ate's economy
generaly are small, such impacts are a significant con-
cern to area-of-origin residents [10].

Evidence from the only recent large-scale water trans-
fer in Cdlifornia, the Emergency Drought Water Bank,
indicates that general economic effects were small. Ac-
cording to a Rand Corporation study, farmers who sold
water reduced farm operating costs by $17.7 million, or
11 per cent, and crop sales by $77.1 million, or 20 per
cent. These reductions adversely affected the suppliers
of farm inputs and the handlers and processors of farm
outputs, but the impacts were not large when compared
to the agriculturd economy in the sdling region. The
study estimated that operating costs, crop sdes, and
agribusiness revenues dropped 2 to 3 per cent in sdlling
counties because of the bank [II].

Despite these relatively small impacts, both state and
federd law contain protections against genera economic
impacts, and more have been proposed. During the years
when the CVP and SWP were being developed, area-of-
origin legidation was enacted to protect Northern Cali-
fornia supplies from being depleted as a result of the
projects. County-of-origin statutes provide for the res-
ervation of water supplies for counties in which the wa-
ter originates when, in the judgment of the SWRCB, an
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application for the assgnment or release from priority
of state water-right filings will deprive the county of water
necessary for its present and future development. Wa:
tershed protection statutes require that the construction
and operation of elements of the CVP and the SWP not
deprive the watershed, or area where water originates,
or immediately adjacent areas that can be conveniently
supplied with water, of the prior right to water reason-
ably required to supply the present or future beneficia
needs of the watershed areas or any of its inhabitants or
property owners.

Both state and federal law
contain protections against
general economic impacts

In 1984, additional area-of-origin protections were
enacted covering the Sacramento, Mokelumne,
Calaveras, San Joaquin, the combined Truckee, Carson,
and Walker rivers, and Mono Lake. The protections pro-
hibit the export of groundwater from the combined Sac-
ramento River and Sacramento-San Joaquin delta ba-
sns, unless the export complies with local groundwater
plans. Also, Water Code Section 1245 holds munici-
palities liable for any economic damages that result from
their diversion of water from a watershed.

Further restriction on aggregate amounts of water that
can be transferred are embodied in recently enacted pro-
visions requiring that water suppliers limit the amount
of transferable water made available by falowing to 20
per cent of the water that would have been applied or
stored by the supplier. State law aso prohibits the use
of public agency facilities to transfer water unless a find-
ing is made of no unreasonable impact on the overdl
economy of the county from which the water is being
transferred. At the federal level, P.L. 102-575 prohibits
the Secretary of the Interior from approving any transfer
of CVP water that would have a long-term adverse ef-
fect on groundwater conditions in the transferor's ser-
vice aress. It also prohibits transfers that would unrea
sonably impact the water supply, operations, or finan-
cia conditions of the transferor’s district or its water
USers.

Environmental Protection

State law prohibits water transfers that would have an
unreasonable impact on fish, wildlife, or other indream
uses. A wide range of environmental and water qudity
laws affects the feasibility of water transfers. Among
these are (1) environmental review and mitigation regu-
lations, which make water transfers for a duration of one
year or more subject to review under the California En-
vironmental Quality Act (CEQA), necessitating a state
environmental impact report (EIR) that requires docu-
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mentation of the environmenta impacts of their actions,
and identification and implementation of measures to
avoid or reduce environmenta damage; (2) minimum
fish flow protection, which requires that the owner of
any dam dlow sufficient water at al times to pass through
the dam to keep in good condition any fisheries that may
exist below the dam; (3) protection of wild and natural
areas, through the federa national and state Wild and
Scenic Rivers Acts, which set aside many California riv-
ers to preserve their free-flowing conditions; and (4) pro-
tection againgt water transfers that would significantly
reduce water quality through a comprehensive water
quality control law administered throughout the SWRCB.
However, the environmental measure likely to be the most
limiting to future expansion of water trading is endan-
gered species protection.

Under the federal Endangered Species Act (ESA),
which also governs state agencies and private individu-
as, an endangered species is one that is in danger of
extinction in al or a significant part of its range, and a
threatened species is one that is likely to become endan-
gered in the near future. As noted earlier, the 1993 dec-
laration of the smdlt as a threatened species under the
ESA tightened the required restrictions on delta water
management. In general, Section 9 of the ESA prohib-
its the “take” of endangered species and threatened spe-
cies for which protective regulations have been adopted.
Take has been broadly defined to include actions (in-
cluding water transfers) that could harm or harass listed
species or that cause a significant loss of their habitat.
State agencies and private parties are generally required
to obtain a permit under Section 10(a) of the ESA be-
fore carrying out activities that may incidentally result
in the take of listed species. The permit normaly con-
tains conditions to avoid take of listed species and to
compensate for habitat adversely impacted by the ac- -
tivities. The California Endangered Species Act is simi-
lar to the federd ESA and must be complied with in
addition to the federa ESA. Listing decisions are made
by the Cdifornia Fish and Game Commission.

Endangered species protection is
especially significant for the
future of water trading in
California

Endangered species protection is especidly signifi-
cant for the future of water trading in California because
of the existence of listed species in the crucia Sacra-
mento-San Joaguin delta. As described above, protec-
tion of the winter-run salmon and delta smelt severely
limits the window of opportunity for pumping water
through the delta. With a limited time frame within which
water can be transferred through the delta and limits on
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pumping volume during that time, the amount of water
that can be traded from the relatively water-abundant
north to the water-scarce south of the state is subject to
physical limitations.

Flexibility to Respond to Water Shortages

The appropriative rights doctrine aso limits the flex-
ibility of reallocating water to the most productive pur-
poses in response to shortages induced by drought. The
“first in time, first in right” principle in the appropriative
rights system ensures that, when shortages occur, senior
rights holders receive first priority to available water,
whether or not the water is being utilized for high-val-
ued purposes. However, because these priorities are not
based on economic returns, but on chronological time of
water right establishment, considerable economic inef-
ficiencies can occur.

Water shortages in federal projects in theory are
handled differently from privately acquired appropriative
rights, in that water users within a reclamation district
share the effects of drought. Thus, even the most “se-
nior” irrigator in a water district may have to reduce water
usage by the same percentage as every other user in the
district. However, often the burden is deliberately shared
unequally. In the San Joaquin Valley, for example, most
water digtricts allocate surface water based on acreage
served, and during shortages, many give preference to
lands growing permanent crops [3].

Thus, under either state or federa water rights, top-
down rationing of water is often invoked during droughts.
The inability to get water to where it is most needed
during shortages would be a serious limitation for any
alocation system. The desire to facilitate the transfer of
water to higher-valued uses during the severe drought of
1987-92 was a fundamental driving force behind the es-
tablishment of the biggest and most innovative step for-
ward in developing more flexible water marketing in Cali-
fornia: the Emergency State Drought Water Bank, de-
scribed in the next section.

RECENT DEVELOPMENTS IN WATER
TRANSFERS

Given a rather severe regulatory framework, which
puts a strong burden of proof on the potential water sdller,
and the generally rather limited number and volume of
water transfers, what is the long-term potential for water
trading? Two recent developments appear to offer cause
for some optimism for the future expansion of water trad-
ing: the Emergency State Drought Water Banks of 1991,
1992, and 1994, and the Central Valley Project Improve-
ment Act of 1992.

Sate Drought Water Banks

The creation of the State Water Banks of 1991 and
1992 was a direct result of the 1987-92 drought, and
was designed to move water from areas of greatest avail-
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ability to areas of greatest need. The temporary changes
to the law, enacted in 1991 designed to facilitate the State
Drought Water Bank, were made permanent in 1992.
The law now authorizes water suppliers (local public
agencies and private water companies) to contract with
water users to reduce or eliminate water use for a speci-
fied period of time and to transfer the water to a State
Drought Water Bank or other water suppliers and users.
It also provides that water proposed for transfer need not
be surplus to requirements within the supplier's service
area and specifies that use for a transfer is a beneficia
use. There were three sources of water for the 1991
State Drought Water Bank: temporary surplus in reser-
vairs, surface supplies freed up by the use of groundwa-
ter, and surface supplies freed up by fallowing agricul-
tural lands. Substitution of groundwater from an
overdrafted groundwater basin for transferred surface
water is prohibited unless the water was previously re-
charged to the basin as part of a groundwater banking
program. The amount of water made available by land
fallowing is limited to 20 per cent of the amount applied
or stored by the water supplier, unless the supplier ap-
proves alarger amount at a hearing.

In operation, the Water Bank assumed a very active
role as certifier, broker, financial banker, and public in-
terest advocate in facilitating water transfers [9]. The
Water Bank executed standard one-year contracts with
agricultural water users, who agreed to sell their water
and either to leave land fallow for the season or to irri-
gate with groundwater rather than surface water. In ad-
dition, the Water Bank purchased some water stored in
reservoirs. The purchased water was stored and then
released as needed to water districts that qualified to re-
ceive the emergency supplies. The Water Bank attempted
to monitor local conditionsin the sellers’ areas to assess
the third-party effects, if any, of the transfers.

Tables 3 and 4 summarize operations of the 1991 and
1992 Water Banks. The 1991 Water Bank paid sellers a
price of $125 per acre-foot, based on an analysis of farm
budgets and discussions with potential buyers, sellers,
agricultural economists, and other advisors. Buyers were
charged $175 per acre-foot to cover the purchase price,
the cost of water released to meet incremental delta out-
flow requirements, and associated administrative costs,
plus the additional actua conveyance costs from pump-
ing stations located in the southern part of the Sacra-
mento-San Joaguin delta. The actual delivery price at a
water district near Fresno was dightly more than $200
per acre-foot [9]. Validation of consumptive use as the
measure of tradable water followed the principles de-
scribed above.

To be digible for the emergency water, buyers were
required to document that they had “critical need,” that
they were using available water fully and judicioudy,
and that they had implemented awater conservation pro-
gram. When planning the Water Bank, the DWR set the
purchase target from 750,000 to 1,000,000 acre-feet [9].
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Despite concern that the target would not be achieved,
dter a short initid delay, purchase contracts were quickly
completed. By the end of the season, the department
purchased 820,000 acre-feet of water for the Water Bank,
50 per cent from fallowing, 33 per cent from groundwa
ter and 17 per cent from existing storage (Table 3).

Table 3.1991 Drought Water Bank: purchases, allocations, and
prices

Amount, acre-ft

PURCHASES

Water Source

Fallowing 410,000
Ground water 260,000
Surface water 150,000
Total 820,000
Delta Water Quality Requirements, -165,000

Technical Corrections
Net Supplies 655,000

ALLOCATIONS

Urban uses 307,000
Agricultura  uses 83,000
State Water Project (storage) 265,000
WATER PRICE COMPONENTS $lacre-foot
Basic purchase price 125
Other purchase costs, Delta regquirements 45
Technical corrections

Administration 5
TOTAL 175*

*Plus delivery costs
Source; California Department of Water Resources, files.

Mogt falowing commitments came from the Sacra-
mento-San Joaguin delta rather than from rice, as ,had
been expected. Rice farmers in the Sacramento Valey
were subject to pressure from the loca community and
rice farmer cooperatives not to participate in the Water
Bank. The northern rice growing regions opposed water
sales for severa reasons. Cooperatively owned rice pro-
cessing organizations feared loss of volume, while some
growers wanted a higher water price. In addition to these
economic reasons, regiond political leaders wanted to
assert the independence of the area-of-origin of much of
the state’s water [5]. Thus, identification of short-term
sdllers even for short-term transfers to the Water Bank
encountered congtraints raised by concerns over indirect
economic impacts and area-of-origin problems.
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The Water Bank sold and delivered 390,000 acre-fest,
47 per cent of the amount purchased, and had an esti-
mated 265,000 acre-feet (33 per cent) avallable for carry-
over storage for 1992 in the SWP. Water allocated to
maintenance of deltaflows, conveyance losses, and
evaporation accounted for the remaining 165,000 acre-
feet (20 per cent) of the purchased amount. The carry-
over storage was higher than expected, because substan-
tid rains in March 1991 reduced anticipated demand,
giving the Water Bank a greater margin for carry-over
than expected. About 80 per cent of the water was deliv-
ered to urban areas in Northern and Southern California
and 20 per cent to agriculture in the San Joaquin Valley
(Table 3).

Table 4.1992 Drought Water Bank: purchases, allocations, and
prices

Amount, acre-ft

PURCHASES

Water Source

Fallowing 0
Groundwater and conservation 161,000
Surface water 32,000
Total 193,000
Deta Water Quality Requirements -34,000
Net Supplies 159,000

ALLOCATIONS

Urban uses 39,000
Agricultura  uses 95,000
Department of Fish and Game 25,000
WATER PRICE COMPONENTS $lacre-foot
Basic purchase price 50
Other purchase costs, Delta requirements 45
Administration 5
TOTAL 2%

*Plus delivery costs
Source: Cdifornia Department of Water Resources, files.

The 1992 Water Bank operated under less stressful
water availability conditions, and in anticipation of less
demand for water, prices were set considerably lower, at
$50 per acre-foot. A total of 193,000 acre-feet was pur-
chased and 159,000 acre-feet were sold, the remainder
being alocated to delta flow. The Water Bank has been
reactivated in mid-1994 as water supplies have tightened.
As of August 1994, the Bank had contracted for sup-
plies of 202,000 acre-feet from water agencies and irri-
gation digtricts and for deliveries of 159,023 feet for
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short-term leases for irrigation and municipa use. Pur-
chasers will pay $67.50 per acre-foot for water delivered
to the SWP or CVP pumping facilities in the delta, plus
an average of about $30.00 per acre-foot to cover trans-
portation costs and the 20 per cent requirement for delta
outflows. A total of 39,756 acre-feet of water has been
alocated to augment delta streamflows to control salin-
ity intruson [12].

Although the changes initiated under the State Water
Bank do much to facilitate water transfers by water sup-
pliers, they do not address the issue of “user-initiated
transfers,” where the water user is not the holder of the
water right but has a contractua entitlement to water
from the supplier. The Bureau of Reclamation has in
the past interpreted water sales as detrimental to project
water service, and thus did not alow any CVP water to
be sold to the bank. Exceptions were made for water
based on water rights that some contractors held before
the project was built.

The Water Banks have demondtrated that, with a strong
central broker, large water transfers can be made quickly,
even with existing restrictive rules on third-party dam-
ages. However, there also may be considerable benefits
from a more decentralized approach to water trading,
one that is acceptable to suppliers, users, and potential
buyers, whereby users can initiate transfers subject to
reasonable terms and conditions imposed by suppliers
to protect their legitimate interests and those of other
water users. A step in this direction was taken with the
CVPIA in 1992.

The Central Valley Project Improvement Act of 1992
The CVPIA isintended to increase the use of water
transfers by providing that al individuals and districts
receiving CVP water (including that under water-right
settlement and exchange contracts) may transfer it to any
other entity for any project or purpose recognized as a
beneficial use under state law. The Secretary of the Inte-
rior must approve al transfers. The affected district must
approve any transfer involving more than 20 per cent of
the CVP water subject to long-term contract with the
district. With this clause, alowing farmers to sell up to
20 per cent of their water without approva of their local
irrigation or water district or agency, the CVPIA has, for
the first time, vested the property right to the first 20 per
cent of contract water directly in the individua user. The
section continues by specifying that the transfer must be
between willing buyers and sdllers and based on mutual
agreement. The conditions continue with the stipula-
tion that “All transfers ... shall be subject to the right of
first refusal on the same terms and conditions by entities
within the Central Valley Project service area’ [13].
These conditions contrast sharply with the incentives
facing potential water sellers in Bureau of Reclamation
districts before passage of the CVPIA. Water transfers
required permission from existing irrigation and water
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districts in the project, and the transfer could not be det-
rimental to the project or to any senior appropriator. In
effect, as long as any users in the digtrict could use the
water at its nomina cogt, individuals could not sdll wa-
ter at market prices. With these legidative restrictions
on gains from trade, water districts and groups of mem-
bers often obstructed water trades [ 13].

The CVPIA aso sts forth severa conditions on the
transfers, designed to protect the CVP's ability to de-
liver contractually obligated water or meet fish and wild-
life obligations because of limitations in conveyance or
pumping capacity. Transfers are deemed to be a benefi-
cia use by the transferor, and are permitted only if they
will have no sgnificant long-term adverse impact on
groundwater conditions within the transferor district and
will have no unreasonable impact on the water supply,
operations, or financia conditions of the district.

A three-tiered pricing system for federd water, intro-
duced under the CVPIA, facilitates water marketing by
increasing the opportunity cost to the farmer of holding
water in relatively low-valued uses. The prices for each
of the three tiers depend on the contracted price, the quan-
tity of water used, and the CVP's full cost, with second-
tier prices when water use reaches 80 per cent, and the
third-tier prices beginning when water use reaches 90
per cent of total water contracted to the individual. The
marginal price on the third tier is at the full cost of deliv-
ery of CVP water, including interest costs on capital,
and is much higher than prices ordinarily paid. The full
cost of afederal project includes interest costs on project
capital that have traditiondly been excluded when de-
termining repayment charges for irrigation. As a re-
sult, irrigators are likely to reduce substantidly the quan-
tity of water diverted as the margina price increases.
However, it is not clear how much consumptive use will
be affected by the tiered pricing system. To the extent
that reduced diversions would have smply returned to
the cana as return flow, there may be little savings in
real water. Neverthedless, while farmers may respond
initidly to higher prices by maintaining consumptive use
while reducing diverted amounts, in the longer run, the
tiered pricing system should encourage investment in
more sgnificant on-farm water conservation, which
would reduce consumptive use as well, freeing up water
for trading to higher-valued uses.

The CVPIA aso reflects the ambivalence embedded
in California law over alocation of water by markets,
by its nonmarket reallocation of water from agricultural
to environmental purposes. Gardner and Warner [5] ar-
gue that, while the Act appears to promote water trans-
fers in principle, it dso gives fish, game, and wildlife
interests special powers not accorded to other uses. Fish
and wildlife interests are not required to compete in the
market for water resources as are municipal, industria,
and agricultural users because the Act guarantees water
even if other uses suffer. The CVPIA mandates that
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800,000 acre-feet of CVP water, about 13 per cent of the
total, be dedicated annually for fish, wildlife, and habi-
tat restoration. This amount could irrigate over 200,000
acres of cropland producing cotton or tomatoes. Due to
differing water-right priorities, this cut in project water
only affects athird of the CVP irrigation regions, and in
many years represents a 33 per cent reduction in surface
supplies in these areas [5].

CONCLUSIONS: FUTURE DIRECTIONS FOR
WATER MARKET TRANSFERS

The trend toward increasing use of market and mar-
ket-like transfers of water to meet growing demand in
urban, environmental, and high-valued agricultural uses
is likely to continue. Recent developments pointing in
this direction include (1) the continued commitment of
the state to increasing the flexibility of water transfers,
exemplified by passage of a series of laws gradually eas-
ing restraints on transfers; (2) the successful implemen-
tation of the Emergency Drought Water Banks in 1991,
1992, and 1994 and market-like conservation measures
such as the MWD/IID agreement, which have built up
expertise and operating procedures for evauating and
making transfers; (3) liberalization of rules for trading

The trend toward increasing use
of market and market-like
transfers ... islikely to continue

water under the CVPIA, which should encourage in-
creased user-initiated trading of federal water; and (4)
the recent completion of the State Drought Water Bank
Program Environmental Impact Report and near-comple-
tion of a more comprehensive EIR governing future
“nonemergency” and long-term transfers. These docu-
ments will identify potential transfer pathways and trans-
port schedules to DWR, SWP, SWRCB, Department of
Fish and Game, and other interested agencies, and iden-
tify likely impacts in the delta and elsawhere. Comple-
tion of these EIRs should streamline future analysis of
individual transfer requests, reducing the costs of verifi-
cation and approval.

The growth in water markets is, however, likely to be
moderate; markets will remain highly regulated, and
implementation of market transfers will require consid-
erable central participation from the DWR and other state
and federa agencies and projects. Thisis because of (1)
the strong burden of proof placed on potentia transferors
to verify consumptive use, and lack of direct and indi-
rect damage to third-party and environmenta interests
under the appropriative doctrine as it has evolved under
Cdifornialaw; (2) the necessity to balance powerful in-
terest groups and competing demands for agricultural,
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urban, and environmental purposes, a challenge that is
accentuated by (3) the unique hydrological/geographi-
cal conditions governing water transfer in California,
especially the fact that a large share of future water trans-
fers will need to be transported through the delta, which
will require complicated environmenta tradeoffs, and
(4) the related need for careful timing of water transfers,
which will be made in most cases through storage and
delivery infrastructure that is aready heavily committed
to existing contractors. The DWR (and the federal CVP)
will therefore be expected to play a mgjor role in facili-
tating transfers, including identifying transfer opportu-
nities, determining the amount of water available for
transfer under individual transfer proposals, certifying
that trades do not cause third-party damages, and sched-
uling the actua transport of traded water in the SWP
and other projects while meeting environmental require-
ments and contractual commitments.

Further lega and policy reforms could create a more
decentralized and less regulated approach, even under
the unique conditions existing in California. Reforms
that could move water policy in this direction include
the following:

Reduction in the transaction costs of water trades
through simplification of theprocess for determining the
amount of water available for trade. Simplified proce-
dures, which would increase the probability of reduc-
tion of return flows due to trades, could be coupled with
provision of financia compensation and/or reservation
of a portion of the traded water to the SWP, water dis-
tricts, or other water suppliers to be alocated to com-
pensate for actual damages due to reduction in return
flows not detected by the simpler procedures.

The simplest procedure would be to create a uniform
presumption regarding consumptive use and return flows,
which eliminates the need to determine consumptive use
on a case-by-case basis. The Wyoming statute authoriz-
ing temporary water transfers creates a presumption of
50 per cent return flows, with the remainder considered
the transferable quantity. Although attempts to rebut the
presumption could be made, these would likely be infre-
guent if the presumption is a reasonable approximation.
If, as is likely, a uniform statewide presumption is not
feasible due to different agroclimatic conditions, regional
presumptions could be established [14]. However, the
uniform presumption of return flows has a serious flaw:
it would tend to discourage investment in on-farm water
conservation. Any return flow presumption generous
enough to avoid challenges across a wide range of envi-
ronments would likely overstate return flows (and un-
derstate recoverable rea water losses from the system)
in a significant subset of environments. The approach
used in. New Mexico appears to be an interesting com-
promise between the detailed case-by-case analysis of
consumptive use and the uniform presumption of return
flows. In New Mexico, the State Engineer’s Office de-
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termines transferable water quantities utilizing standard
formulae together with historical and secondary data.
Consumptive use (and transferable quantities) are com-
puted based on existing data on cropping pattern, type
of irrigation (drip, sprinkler, flood), temperature, per cent
daylight hours, and effective precipitation in the area.
The farmer or applicant for transfer is required to supply
only information on cropping patterns and type of irri-
gation. In the absence of historica records of cropping
patterns, the most recent information is used or obtained
from aerid maps. Field visits by the Engineer’s office
to verify the information given by the potential user are
rare. Reliance on standard transferable quantities for
specific regions and irrigation types reduces the transac-
tion costs incurred by applicants for hydrologic and en-
gineering experts, saves water agency staff time, and
creates more certainty in the transfer process [10].

Reservation in major delivery systems, such as the
SAP, of a portion of transport capacity rights for water
transfers that have equal priority with existing contrac-
tual rights. However, this policy would be strongly op-
posed by existing SWP contractors, who would vigor-
oudy defend against any weakening of their access to a
conveyance system they utilize on a fully costed basis.
The rights of contractors have aready been weakened
by limitations on delta pumping in order to meet delta
outflow requirements and to protect endangered and
threatened species, limitations that have in recent years
made it difficult to meet existing contracts.

Reconsideration of construction of the peripheral
canal skirting the Sacramento-San Joaquin delta, which
could reduce environmental problems while relying on
existing regulations to protect areas-of-origin and other
third-party interests against possible damages from wa-
ter transfers. The peripheral canal could improve water
quality and reduce problems associated with reverse flows
in the delta, which increase sdinity and harm endan-
gered fish species. However, the peripheral cand re-
mains a highly divisive issue in California. Despite the
various regulations controlling water transfers, there
would be strong opposition on the grounds that the ca-
nal would cause a rapid expansion in water exports from
Northern to Southern Cdlifornia

Reduction of mandated water allocations for environ-
mental purposes and a requirement that these interests
compete for scarce water in the market, combined with
allocation of a portion of state revenues to fund pur-
chases of water for environmental purposes. The pri-
mary argument in support of mandated environmental
alocations is that water alocations to fish and wildlife
benefit a large number of people, so it is very difficult to
form coalitions to purchase water rights. However, pri-
vate groups have in fact begun to purchase indream water
rights in California and elsewhere in the western United
States. Allocation of some portion of public funds (the
amount of which would be subject to public determina
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tion) for purchase of instream water would dso facili-
tate a market alocation approach to environmental uses
of water. The latter policy has aready been implemented
on a smal scale in Cdlifornia The Department of Fish
and Game purchased 41,000 acre-feet of water from the
1991 Water Bank and 16,000 acre-feet from the 1992
bank for indream flow. Again, it must be noted that at
least the first part of this policy would meet with strong
opposition from environmentalists. Environmental
groups have won substantia gains in mandating water
for environmental purposes and would likely oppose a
policy that rescinds some of these gains.

Many of these reforms would be highly controver-
sal; some would require changes in interpretation of the
Water Code; many would require significant new legis-
lation to modify existing law. In the final instance, the
evolution of Cdlifornia law and policy toward water trans-
fer markets will be determined by the political process
balancing agricultural, urban, and environmental inter-
ests. The dynamics of the political process suggest that
the flexibility and volume of water market transfers will
gradualy expand, but that transfers will continue to be
characterized by strong central direction and oversight.
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