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I. WHO SEEKS CHANGES IN WATER USE?

Many different types of stakeholders pursue changes in water use. In the early years of water
market development in the western United States, transactions were driven by growing urban
demand for water. Over the past two decades, water transfers also have become a valuable tool
for environmental protection and restoration. Environmental NGOs and public agencies with
environmental responsibilities seek to reallocate water from consumptive uses to satisfy
endangered species, water quality and other environmental water needs. Some environmental
advocates embrace voluntary transfers as a means to encourage water conservation, to stretch
scarce regional water resources and to replace the hostility induced by litigation and forced
administrative reallocations with more collaborative interactions.

Native American tribal governments also have an interest in water transfers (De Coteau,
2000). In some cases, they lease tribal water to others, and in other instances tribes seek water to
fulfill on-reservation water needs as part of a negotiated settlement of tribal water claims.
Recreation advocates urge water transfers to provide water for whitewater rafting, sport fisheries
and other recreation uses. Municipalities have engineered many different types of water transfers
over the past several decades, as they have sought to supply new residential and commercial
customers and to drought-proof their supplies. Large-scale industrial users, such as power
plants, mines, breweries and microchip plants actively buy, sell and lease water as their water
needs change. (See Saliba and Bush, Anderson and Snyder, and the Water Strategist for
examples of specific transactions).

The agricultural sector is central to water reallocation discussions for two reasons.
Agriculture remains the primary consumptive use of water in most of the West and thus is the
sector others look to, in order to acquire water. In addition, there is enormous diversity in
western U.S. agriculture. Farmers in many regions grow irrigated pasture using water that costs
them only $5 per acre-foot (af). Southern California avocado growers earn profits even while
paying $600/af for water. Differences in the economic value of water across different types of
crops, particularly during dry years, lead to frequent water transfers between irrigated farms
throughout the West.

Another force behind changes in water use is the growing recognition that the ability to
transfer water generates regional economic benefits by making water available for higher value
uses. Water transfers also are more cost effective than developing new water supplies, and
generally more environmentally acceptable than new water development.

II. WHO IS CONCERNED ABOUT CHANGES IN WATER USE?

Agriculturally-linked rural communities and local governments (such as irrigation districts
and counties) often respond to proposed water transfers out of agriculture with suspicion and
alarm. They are concerned that movement of water away from local agricultural uses will
undermine the local economy by reducing business activity and property values. The specter of
Owen’s Valley persists over the decades (Reisner, 1986).



Water transfers out of agriculture have both positive and negative impacts. Negative impacts
on agriculturally-based communities receive the most attention, but transfers can generate
numerous positive third party effects as well.! Possible negative third party economic impacts
from transfers of water out of agriculture include:

1) reduced profits for "backward-linked" businesses, those that sell inputs and services to
farmers,

2) reduced profits for "forward-linked" businesses, those that purchase crops for their own
use or for processing (feedlots, cotton gins) and now must turn to more distant supplies

3) reduced profits for general businesses in the area that sell goods and services to
households (assuming that water sellers exit the area, reducing the number of households),

4) reduced jobs in all of the types of businesses referred to above,
5) reduced property values associated with a decline in businesses activity,

6) reduced tax revenues collected by state and local governments on business sales and
property values.

The negative impacts described above assume that revenues earned from water sales are
not reinvested in farm operations or in other businesses in the study region. If farm households
that sell water remain in the area and spend most of their revenues from water sales in the area
(on farm operations and other types of purchases), then overall business activity and jobs in the
region may increase instead of decreasing.’

Positive third party impacts generated by water transfers out of agriculture to urban and
environmental uses may include:

1) increased economic activity in the sectors acquiring water. In the case of transfers to
environmental purposes, there may be increased recreation expenditures in businesses that
supply goods and services to hunters, anglers, bird watchers and other visitors drawn to the area
by improved environmental conditions,

2) increased property values associated with new economic activities,

3) increased tax revenues collected by state and local governments on property values and
sales,

4) increased recreation benefits to local residents associated with improved streams,
wetlands and wildlife habitat.

Due to the wide variation in the local economic consequences of water transfers out of
agriculture, each case must be examined on its own merits. A number of economic studies have
examined actual transfers and have modeled the effects of proposed transactions. Studies of
transfers out of agriculture find that local economic impacts are small relative to the amount of
irrigated land that is fallowed, even when the water is moved to a new use away from the area of



origin (Nunn and Checchio, 1988, Weber, 1990, Howe, 1990, Coppock et al, 1994). The
consistent findings of relatively small impacts are due to several factors. Farmers fallow their
lowest value crops and their least productive acreage. A portion of water payments received by
farmers generally is spent in the county from which the water is exported. Income from crop
sales is a small portion of county income in nearly every rural county in the West. Rural county
households rely more on income coming from off-farm employment and government payments
than on income from crop sales. Water transfers stimulate off-farm jobs and income.

Even though water transfer impacts are small, they may be concentrated in a few types of
businesses and in a few specific agriculturally-linked communities (Howe, 1990, 2000). There
are several ways to address such concerns.

Market transactions can be structured in ways that help to minimize negative third party
effects and maintain agricultural activity in rural areas. Making transfers contingent on drought
conditions is one approach to preserving an agricultural base, as farming will occur as usual in
normal years and farmers can be adequately compensated in dry years to allow them to remain in
farming. Other approaches include paying for farm water conservation practices and transferring
only the water conserved, and rotating acreage fallowed (and water lease payments) among
landowners to maintain the baseline agricultural economy. Partial buyouts of the water used in
farming can leave adequate water rights with the farmland to support gardens, horse pasture and
a rural lifestyle, thus preserving property values.

The parties most disconcerted by proposed transfers generally are not those who have water
to sell. Farmers and irrigation districts holding transferable water rights will look after their own
interests when negotiating a water transfer, but there may be no forum for rural residents, local
governments and affected local businesses to have a “voice” in the process. Some states have
enacted legislation to give local governments a role in reviewing and approving proposed
transfers of water out of their jurisdiction (National Research Council, 1992). In response to
area-of-origin concerns, Oregon, Kansas, Nevada and Texas have each enacted additional
procedural requirements for transfers and/or appropriations that would move water across basins
or over long distances (Getches, 2000). States can protect rural county tax base by requiring in
lieu tax payments by public landowners — when agricultural land is acquired by a municipality.
States also can legislate the basis on which “water ranches” will be assessed (as a utility, or as
agricultural land) for property taxation purposes. Some states attempt to regulate the nuisance
effects of retired farmland by requiring control of dust, weeds and insects. Arizona tumbleweed
control legislation was passed in 1986, after the media published photos of a rancher unable to
use his front door due to tumbleweeds piled up from retired farmland, bought by a city for water
supply purposes (Saliba and Bush). Colorado requires revegetation of farmland fallowed as part
of a water acquisition (Getches, 2000).

In general, economic impacts of changes in water use on the area of origin can be addressed
through specific legislation and through structuring water transfers to minimize impacts.
However, underneath concerns over local economic impacts, lie more fundamental (and well-
founded) concerns that water transfers signal a change in society’s priorities and values for
farms, cities, fish and wetlands. This resistance to social change accounts for a large portion of



rural objections to changes in water use, objections which are not necessarily remedied by
compensation schemes and restructuring transfers.

ITI.So How Many Different Ways Are There To Reallocate Water?

Several decades of experience with water transfers in the western United States demonstrate
that the differing types of arrangements under which water is transferred from one use to another
are limited only by the creativity of the parties involved.

Possibly the most fundamental distinction is between voluntary and involuntary
arrangements. Voluntary reallocations include purchasing and leasing water, incentive pricing,
and technical and financial assistance to promote water conservation and free up water for other
uses. Compulsory mechanisms follow the three branches of government: court orders,
administrative actions and legislative mandates. Examples include litigation and administrative
actions to alter water diversions and change upstream dam releases, as well as legislation
mandating improved water conservation practices. While there are important distinctions
between voluntary and compulsory approaches, the two approaches complement one another in
achieving changes in water use.

Voluntary Changes in Use

The western United States provides many examples of voluntary water transactions. The
motivating force behind voluntary transfers is the perception that economic gains may be
captured by transferring water to a new use in which it generates higher net returns than under
existing use patterns. Differing economic benefits per acre foot may be due to differing crops
within an agricultural district, differing economic values for water across the agricultural,
municipal, industrial and environmental sectors, and differing willingness to bear risk of water
supply shortages. Necessity is still the mother of invention and crises (long-term drought,
prolonged litigation, contamination of a water source) still are the number one impetus for water
transfers. One need only look at changes in California in the 1980s and 1990s to observe the
water transfers innovations inspired by a several years of serious drought (National Research
Council, 1992, Water Strategist, 1990s).

Three conditions must be satisfied for a buyer and seller to consummate a water transaction:

1) The seller must receive a price offer that equals or exceeds the economic benefits
sacrificed in transferring water. An irrigator, for instance, must consider the net returns to water
in irrigation, any decreases in the value of land due to reduced water availability and expected
appreciation in the value of the water right over time.

2. The buyer must expect the benefits (including environmental benefits) from the water
right purchase to exceed the costs.

3. The buyer must view market acquisition of water as an economically attractive method of
obtaining water, relative to other possibilities—such as litigation to change water allocation or
new supply development.



While there are a few well-developed and active markets in the western U.S., water
transactions generally are sporadic and complex. Water markets deviate from markets for land
and other real property in their “competitiveness.” Water markets in the western U.S. typically
are “thin,” meaning there are only one or two major water buyers in a region, or there may be
only a few potential sellers. It is not unusual for a water market to involve the one large city in an
area as a buyer and a few farmers or a single irrigation district as potential sellers. In some areas,
a water right acquisition may only occur every few years, while in active markets there may be a
dozen transactions a month. In addition to negotiations between the buyer and seller, affected
third parties may be part of the negotiations, and various forms of regulatory approval are
required for many types of transfers (MacDonnell, 1990).

Market acquisitions for urban growth began in the 1960s, and water acquisitions for
environmental objectives became more common in the 1990s. The private sector, federal, state
and local government agencies and non-profit environmental organizations all have acquired
water for environmental restoration. For instance, private fishing clubs in Colorado have bought
canal company stock from irrigators to maintain lake and stream levels for trout. The Montana
Department of Fish, Wildlife and Parks has negotiated water leases in several river basins to
maintain stream flows for wildlife and recreation. However, there is much that could be done to
further public acquisitions for environmental purposes. For instance, Arizona’s Heritage Fund
and Water Protection Fund each have acquired environmentally valuable land, but are
specifically prohibited from leasing or purchasing water rights.’

Transfers vary in the duration of the change in use (from a permanent transfer to a seasonal
lease to a “dry year only” option). There also are many different structures that can be used to
establish price and facilitate negotiations between potential sellers and those seeking to acquire
water.

Negotiated Purchases

Transactions negotiated on a case-by case basis are the typical way in which prices are
established and water transfers arranged. Prices emerging from bargaining between potential
buyers/lessors and sellers/lessees will reflect the value of water to the parties involved and the
overall demand and supply conditions in the basin. This is an advantage compared to prices set
administratively, such as with standing offers. When multiple transactions involving similar
types of water occur, a going price is established and this signals the value of water to water
users, encouraging water conservation and transfer of water to higher valued uses. With case-by-
case negotiations, the parties can tailor the transfer to meet their specific needs as to timing of
payments and schedule for new water use to phase in. A potential disadvantage of negotiated
transactions is the transactions costs incurred in negotiating the terms of exchange. There also is
a tendency for negotiated prices to cluster around a norm established in past transactions, even
when water values have changed (Colby, 1991). When this occurs, prices do not provide the
desirable function of signaling changes in value.



Auctions

Auctions have been used to allocate water supplies among potential water buyers, with recent
examples in Victoria, Australia and in Texas (See Simon and Anderson, 1990, and the Water
Strategist, 1997). Auctions have a number of advantages. They are public and transparent,
qualities desirable when allocating water from public projects. If eligibility to participate allows,
environmental organizations and agencies seeking water for environmental restoration can
acquire water through auctions. Auctions rely on the forces of supply and demand to produce
prices that reflect current market conditions and that respond to changing conditions. Auctions
do not require an administrator to set a price for water. Instead, the price emerges in the auction
process and reflects the participants’ knowledge of the basin and of the value they and others
place on water in alternative uses. Variations in water right attributes, such as seniority and
location, are considered by bidders in the auction setting and reflected in price.

Disadvantages of auctions can include lack of familiarity with auctions by potential water
buyers and sellers, and the need to carefully design and describe the auction process so the rules
and procedures are clear and so that collusion among participants to influence prices is thwarted.
Features which need to be specified in designing an auction process include: minimum and
maximum amounts of water that can be offered for exchange, minimum and maximum
acceptable prices per unit of water, bidding procedures, necessary documentation to be provided
by sellers on the rights offered, qualifications of bidders (such as financial ability and location of
intended water uses), and procedures for determining the winning bid and resolving disputes
arising in the auction process.

Standing Offers

Standing offers are a widely used mechanism for soliciting water supplies by public entities.
For example, the City of Albuquerque maintained a standing offer of about $1,000 per acre foot
for senior irrigation rights and gradually acquired supplies for urban growth in this manner over
much of the 1980s. A standing offer involves publicizing a fixed offer price for water rights with
specific characteristics that meet the buyers needs. Standing offers have the advantage of
simplicity and minimum transaction costs, as there is no negotiating over price and potential
sellers merely need to decide whether the posted price is adequate to induce them to sell. The key
disadvantage of standing offers lies in correctly setting the offer price and specifying which types
of water rights will be accepted for acquisition. If the offer price is set too low, this will become
apparent as few takers will come forward and the price will need to be adjusted upward and re-
advertised. If the price is set too high, more offers to sell will be received than are needed and the
purchaser will have to determine which water rights to acquire and which to reject, and will be
paying more than was necessary to acquire the quantity needed. The fixed price will only
approach the true economic value of water in a region through a trial and error process of
adjusting the price.

The complexities of a standing offer approach are illustrated by the California Drought
Emergency Water Bank in 1991-92. In 1991, the Bank offered $125 per acre-foot to willing
agricultural lessors and quickly acquired 820,000 acre-feet. However, end users only wanted
655,00 acre feet at the price they had to pay and so the bank and its buyer of last resort (the State
Water Project) were left with a substantial amount of unwanted and relatively expensive water.



On the positive side, the bank rapidly acquired water for drought needs from a pool of previously
unidentified sellers and coordinated delivery of water to end users, though it did not accomplish
this at least cost due to the high price offered. The following year the bank offered farmers just
$50 per acre foot and acquired 154,000 acre feet, all of which was passed on to end users
(Coppock, Gray). A standing offer approach is inflexible over the short run, as it is politically
and logistically burdensome to vary the offer price many times over the course of a year.
However, the price can be varied from year to year, reflecting new knowledge of water supply
and demand.

Water Banks

Water banks can serve many important water management objectives. A water bank is an
institutional arrangement for storing water to be used at future periods and to facilitate trade and
negotiations among those contributing water to the bank and those seeking to use banked water.
When water banks can standardize the units of water to be traded and the trading procedures,
they reduce transactions costs because the multiple participants need not independently locate
trading partners and develop contracts, pricing and other terms of trade.

Water banks can use reservoir storage capacity, or can store water in aquifers. Reservoir
storage entails devising acceptable arrangements with reservoir operators and others who use
water stored in the reservoir. Potential conflicts involve determining “whose” water is spilled
when flood release spills are necessary and “whose” water remains when stored water is low
during drought. Underground storage also can be complex. Will water be recovered at the same
site where it was recharged to the aquifer? Are there local impacts on nearby landowners from
aquifer storage and recovery? Does the water migrate to another part of the aquifer? What are the
risks of contamination?

The opportunity to trade arises when some right holders have reliable senior rights and other
water users seek more reliability for their own water supplies. Some parties may wish to make a
one-time transaction to sell water, others a long- or short-term lease and still others a dry-year
contingency arrangement, and similarly for buyers/lessees. A water bank can help match buyers
and sellers based on their preferences. The bank’s supply of water is an aggregation of the
various types of water made available by sellers/lessors. This water is then packaged in ways that
meet the timing and reliability objectives of buyers.

The Metropolitan Water District of Southern California (MWD) has negotiated underground
water banking arrangements with agricultural districts in which some of MWD’s surface water
supplies are delivered to and used by agricultural areas during years of plentiful supply. The
groundwater not pumped by the irrigators during those years is then considered MWD’s stored
water, available to them during years of low surface water supply (Water Strategist). Water
banks have operated Idaho’s Snake River Basin for several years (MacDonnell et al, 1994).

The state of Arizona created the Arizona Water Bank in 1996 in order to promote direct use
and groundwater storage of Colorado River water, imported into central Arizona via the Central
Arizona Project. Surface water is banked in adequate water supply years, so that it can serve as a
supply buffer in drought years. The bank seeks to drought proof central Arizona cities and
agriculture, and also provides for California and Nevada to store excess water in Arizona



aquifers. Water banked in Arizona by these states can be credited against excess surface water
use in other years (Getches, 2000).

Contingent Transfers For Drought Protection

Dry year options and conditional lease-backs, negotiated in anticipation of drought, are two
ways to ensure that water quickly can be transferred during drought. The difference between
these two approaches is the ownership of water. Under a dry year option, ownership of the water
right remains with the original water user. The new water user, a municipal water provider or a
state agency, enters into an agreement with an irrigator allowing them to use water under specific
conditions. For water users who need highly reliable supplies, this type of arrangement provides
a back-up source of water for dry years.

Though promising, dry year options can be difficult to negotiate with farmers who desire
certainty when planning their farming operations. The following example illustrates this point. In
1987, MWD attempted to negotiate a dry year option with the Palo Verde Irrigation District
(PVID). Under the proposed arrangement, MWD offered Palo Verde farmers a payment up front
at the time they register acreage in the dry year option from irrigation and additional payments
during years the option would be exercised. MWD expected to call that acreage into retirement
once about every seven years in order to firm up municipal supplies. Farmers rejected the
proposal for a number of reasons, including its effect on their ability to make long-range farming
plans. Under such arrangements, farmers face substantial uncertainty in planning their crop
rotations, their marketing strategies, equipment leases, and purchases of inputs.

A number of other issues need to be addressed when dry-year options are considered. One of
these involves defining the conditions under which the option will be exercised. Reservoir and
stream flow levels can be specified as a basis for activating the option. Additionally, it is
necessary to ensure that farmers be compensated for lost crop revenues when the option is
exercised, for disruption of farm planning and land use patterns and for any production and
marketing expenses incurred prior to being notified that land would be dried up for that season.
The terms and timing for notification are important issues to irrigators. In the early 1990s,
MWD and PVID finally reached an agreement to help firm up MWD supplies during dry years
(Water Strategist, 1992).

Under conditional lease-backs, land and water are purchased by the entity desiring long-term
control of the water, most often a municipality or an industry, and are leased back to the farmer
so that farming can continue except when the water is needed to replace drought short falls. The
new water right holder could be a state agency, and the lease-back conditioned on the need for
water to support instream flows during dry years. Conditional lease-backs are attractive to
growing cities because they assure a supply of water that can be reserved either during droughts
or for water demand generated by new growth. Land and water acquisitions by the City of Mesa,
Arizona provide an example of this type of arrangement (Saliba and Bush).

Other Tools To Encourage Voluntary Transfers

Technical assistance and cost sharing are tools to induce voluntary changes in water use;
tools long used by federal agencies to encourage use of improved management practices by



farmers and ranchers. The United States Department of Agriculture and the Bureau of
Reclamation have ongoing programs that encourage water conservation and the adoption of
management practices to reduce soil and agricultural chemical runoff into waterways. Given the
federal government’s lengthy experience with providing money to farmers, the time seems ripe
to rework federal farm programs in order to specifically encourage beneficial water transfers out
of agriculture.

Resource pricing is another tool to motivate change in water use patterns. Some urban water
providers reward conservation and penalize excessive use through incentive pricing in their
water rate structures (National Research Council, 1992). Western United States agriculture, on
the other hand, generally enjoys very low water costs and has little price incentive for water
conservation (Anderson and Snyder, 1997).

Compulsory Changes in Water Use

Among compulsory mechanisms, litigation represents a primary tactic for reallocating water.
Court-rulings in favor of environmental concerns not only address the litigated dispute, but also
set important precedents. Examples include the 1983 decision in National Audubon Society v.
Superior Court that propelled restoration of Mono Lake in California, the 1989 Ninth Circuit
ruling to rea