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Water Markets

Implications for
Rural Areas of the West

Market transfers of water from irrigated agriculture are viewed as
one of the most likely ways to accommodate new demands for water
supplies. Market transfers generally improve statewide economic
efficiency by shifting water to higher valued uses. However, case
studies find the impact of these transfers on agriculturally depend-
ent rural communities to be significant because the costs accrue to
the area of origin and the benefits to the area of new water use.

ater is one of the West’s most important and
Wlimiting resources. Historically, areas with

limited water supplies built dams and other
supply-enhancing infrastructure, often with willing
Federal assistance. However, the strategy of expanding
available water supplies is increasingly less tenable since
it is unlikely that society (from local communities to
Federal agencies) will incur the increasing monetary and
environmental costs of major new storage and conveyance
facilities. Thus, current unmet demands and future needs
for water will need to be accommodated within the exist-
ing supply system. Some demand may be met with
unclaimed water reserves, but most will require transfers
from existing uses. Since agriculture is the dominant
water user, water transfers have important implications
for irrigated production and agriculture-based rural
communities.

Much attention has focused on development of a compen-
sated transfer system for water or water rights termed a
“water market.” This transfer process involves a market
transaction in which water use or ownership rights are
exchanged for money. Water market exchanges are
increasingly being used to adjust water allocations in the
West. While some transfers involve water moving to agri-
culture, most involve a substantial and growing net out-
flow of water from agriculture. The few studies that
examine the rural community impacts of water market
transfers show that income lost to rural farming commu-
nities can be as much as 20 percent at the completion of
the water transfer. The negative impacts are local since
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water transfers almost always increase economic activity

in the area receiving water. This article focuses on current
market activities and the potential impacts of water mar-

kets on rural communities in the West.

Recent Water Transfers Usually Involve
a Temporary Shift from Agriculture

Irrigation is the major use of most of the current water
supplies in the 11 Western States (Washington, Oregon,
California, Nevada, Idaho, Montana, Wyoming, Utah,
Colorado, Arizona, and New Mexico). Agricultural irriga-
tion accounted for 92 percent of total consumptive water
use in these States in 1995 (fig. 1), down from 95 percent
in 1960. The simple fact that agriculture is the dominant
out-of-stream water user means that most transfers will
involve water used for irrigated production.

Additionally, water transfers will involve agriculture
because irrigation is a “lower valued” water user in many
locations. While irrigation may be used to produce the
most profitable crops for the area, the last units of water
applied will rarely return more than $30 per acre-foot, and
in most cases, much less. Industrial, commercial, domes-
tic, and environmental restoration applications can, in
most cases, pay much more.

Urban and industrial users may also seek transfers from
agriculture due to the relatively stable allocation of many
irrigation water supplies. In almost all cases, water users
do not own the water they use. (States generally maintain
ownership of their waters.) What irrigators own is the
right to withdraw a specified water quantity, at a specific
location, for a specified use. This water right is condition-
al upon withdrawals not infringing on the water rights of
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Figure 1
Consumptive water use in the West
Irrigation dominates all other water uses in the West
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Source: Calculated by ERS based on U.S. Geological Survey, Water Use
Program data.

a senior right holder. This system of rights based on “first
in time, first in right” is termed the prior appropriation
doctrine. Under this system, the most senior right has the
greatest assurance of receiving water in dry years and is
the most valuable to seekers of stable water supplies.
Irrigated agriculture holds many of the senior water rights
in the West, making transfers from agriculture to other
users more attractive to those seeking stable supplies.

There are two broad types of water market transfers. A
water sale involves a temporary transfer of water, with
the water seller continuing to hold the water right. This
type of transfer takes many forms, including single-year
rentals, multiyear leases, transfers contingent on water
levels, and transfers involving water banks or marketing
pools. A permanent transfer of annual water supplies
occurs with the ownership change of the water right,
whereby an irrigator gives up all future access to the
water. (In some cases, water rights purchased by urban
areas are leased back to the selling irrigators until the
water conveyance infrastructure is built, which can take
many years.)

In 1996 and 1997, 282 water-market transactions were
recorded in Western States (Smith and Vaughan). The
water volume associated with the market transfers over 2
years totaled 2.7 million acre-feet—virtually all from agri-
culture—almost 2.5 percent of the annual irrigation con-
sumptive use shown in figure 1. Of the 282 transactions,
permanent transfers accounted for 78 percent of reported
transactions but only 7 percent of the total water quantity;
the temporary transfers (22 percent of the contracts)
accounted for 93 percent of the water movement.
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Colorado had the most market activity with 194 transfers,
most (189) being relatively small (average of 135 acre-feet)
permanent water sales from agriculture to urban areas.
California moved the greatest amount of water with 33
transfers, most being relatively large (average of 57,000
acre-feet) temporary water sales from agriculture to envi-
ronmental purposes. Average water prices depend on the
type of transfer. Permanent transfer prices averaged
$1,360 per acre-foot, ranging from $77 (ID) to $4,950 (NV)
per acre-foot. Temporary transfer prices averaged $233
per acre-foot, from $3 (MT) to $979 (UT) per acre-foot
(table 1).

Since water rights usually represent a use right and not an
absolute ownership right, most water transfers are gener-
ally subject to State approval. Most States have a water
management authority to solicit and evaluate comments
from other water-right holders on the proposed transfer,
and will allow the transfer only if the impact on other
water-right holders, both junior and senior, is insignifi-
cant. The major protection offered to downstream water
right holders involves limiting the quantity of water
transferred to the amount actually consumed (lost to sys-
tem), not the amount diverted. Water diversion quantities
contain return flow—water lost to individual irrigators
but retained in the regional hydrologic system. Return
flow water is available to downstream diverters and may
be important to many uses (instream flow, wetlands,
hydropower, aquifer recharge) as it moves through the
basin. If the amount transferred was based on the entire
diversion—including runoff to water channels and seep-
age to aquifers—downstream water-right holders would
contest that too much water was removed from the
hydrologic system. For example, if the water right speci-
fies a withdrawal of 3 acre-feet per acre, only the portion
of the withdrawal that is actually consumed can be trans-
ferred, say 2 acre-feet per acre. The portion of the right
that is actually consumed, and spatial and temporal
adjustments in return flows, are often contentious issues
that result in appeals of State rulings through the court
system.

Most water transfers involve surface-water resources (fig.
2), although transfers of both groundwater and ground-
water rights do occur. Surface water is easily conveyed
through existing natural channels and existing infrastruc-
ture, as long as the destination is downstream. Surface
waters are renewable, which is consistent with the long
planning horizons of urban areas.

Water Allocations Affect More
Than Just Buyers and Sellers

Several parties are affected by water transfers. The most
obvious are the buyer and seller of water or water rights.
These parties have direct control over the outcome of the
transaction and would presumably not enter into a trans-
fer if it were not mutually beneficial.
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Table 1

Water market activity in Western States, 1996 and 1997
While most contracts were for permanent sales, most water moved on annual contracts

Water-right sales (permanent)

Water sales (temporary)

Total Water Average Water Average
State contracts Contracts quantity price Contracts quantity price
Dollars per Dollars per
Number Number Acre-feet acre-foot Number Acre-feet acre-foot
Arizona 10 6 23,212 2,753! 4 83,821 463
California 33 3 38,260 1,947 30 1,715,532 3191
Colorado 194 189 25,517 4,395 5 93,360 20
Idaho 7 2 41,500 77 5 504,100 20
Montana 2 0 0 0 2 25,392 3
Nevada 2 2 1,928 4,950 0 0 0
New Mexico 7 6 1,621 3,462 1 44,760 50
Oregon 13 4 18,018 130 9 24,350 421
Utah 8 6 3,409 1,270° 2 20,791 979
Washington 3 1 40,320 32 2 202 111
Wyoming 3 1 253 0 2 1,484 451
Total 282 220 194,037 1,360 62 2,513,792 233
Percent
Percent of total 100 78.0 7.2 NA 22.0 92.8 NA
NA = Not applicable
Values based on a reduced number of observations due to missing data.
Source: USDA, ERS based on Water Strategist data.
Figure 2
Sources of irrigation water in the West, by State, 1995
California withdrawals are more than those of Idaho and Colorado combined
Withdrawals Withdrawals
by State Total 108 million acre-feet
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Source: Calculated by ERS from U.S. Geological Survey, Water Use Program data.
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Other (nontransferring) water-right holders may also be
affected. Most States allow other water-right holders to
protest the transfer because their rights are protected from
adverse impacts. The State authority may cancel or modify
protested transfers. In some cases, the water buyer may
pay compensation to prevent a protest from being filed.

Other parties that may be affected by water transfers
include many elements of a rural community—
agricultural supply and processing industries and local
businesses, nonagricultural local businesses and commu-
nities, environmental protection groups, local government
officials, and taxpayers. Most States do not have a formal
process to consider the impacts (both benefits and costs)
imposed on this broader segment of society within the
transfer review process.

Clearly, transfers of water from irrigated agriculture have
impacts beyond the farmgate in rural communities. For
1992, the average sales per irrigated acre was estimated at
$740 per cropped acre in the 11 Western States. For nonir-
rigated cropped agriculture in the same region, estimates
averaged only about 25 percent of the irrigated value, as
irrigated yields are higher and most high-valued crops
grown in the West require irrigation. The increased crop

Figure 3

sales associated with irrigation translate into increased
input use and output processing requirements that benefit
the broader agricultural service economy and rural
economies in general. Figure 3 shows the location of irri-
gated land and the dependence on irrigation by counties
in the West. Some areas are wholly dependent on irriga-
tion, while other areas’ irrigation water only supplements
natural precipitation. In general, the share of cropland
irrigated shows the suitability of land to remain in culti-
vation if water is not available for irrigated agriculture.
Areas with few nonirrigated crop options provide even
less in terms of sales to support rural communities.

Water transfers may also benefit irrigated agriculture and
the rural communities that depend on high-valued irrigat-
ed production. In many cases, surface-water rights are
held by the irrigation district providing the water. Water
may be freely exchanged among farmers in that district as
long as the diversion point or total use do not change.
There is virtually no published record of these transfers,
but they may occur often in some agricultural districts.
Agriculture is also a major water purchaser from other
irrigators in the water market. Water transfers for 1996
and 1997 indicate that about 19 percent of the purchases
were for irrigation purposes, 72 percent for urban uses, 10

Location of Western irrigated croplands and their dependence on irrigation, 1992

The West’s harvested cropland depends heavily on irrigation
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Source: USDA, ERS, based on USDC 1992 Census of Agriculture data.
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percent for environmental purposes, and 3 percent for
other purposes. (Sum totals to more than 100 percent due
to multi-use transfers.)

Water Transfers Show Losses in
Rural Communities

While water transfers within agriculture are important,
the net outflow of water from irrigated agriculture to
other uses is substantial and increasing. The cumulative
impact on agriculture and rural communities of water
transfers to meet urban and environmental uses is an
important policy question. Several studies have addressed
elements of this question, but only a few studies compre-
hensively estimate the impacts of water transfers on agri-
culture and rural communities considering the direct
(agricultural), indirect (related agricultural service indus-
tries), and induced impacts (broader economic activity
associated with the direct and indirect impacts, including
income and consumption effects). Studies that have exam-
ined the issue indicate that overall economic efficiency is
improved at the State level. The benefits of providing rela-
tively low-cost water to major population centers far
exceed the monetary cost to agriculture and the rural
areas. However, the benefits and costs usually fall on dif-
ferent populations, and environmental impacts are typi-
cally not documented. For example, the compensated sell-
ers of the water often cease irrigation and the input- and
output-related industries that serviced those formerly irri-
gated acres may lose that income.

Case studies are the usual approach used to examine the
impacts of water transfers on rural areas, due to the diffi-
culty of isolating hydrologic and economic consequences
of transfers across a broad region. The complexity of
water use and hydrologic links makes it difficult to meas-
ure impacts of water transfers on instream flow, habitat,
aquifer recharge, and downstream supplies. And, if the
hydrologic impact is predicted accurately, the amount of
time required to negotiate and execute a water transfer
makes it difficult to attribute changes in economic activity
to the water transfer. Water transfers generally occur with
multi-year advance notice, which may signal a several-
year decline in the economic activity in the rural commu-
nities servicing that region. Many rural communities have
been in economic decline for some time, and attributing
the reduced economic activity to the water transfer may
be difficult. Finally, transfers may limit economic develop-
ment since new agriculturally related businesses may
locate in areas where there is less uncertainty about water
supplies for irrigation. In a few regions, the timing and
measurement problems have been overcome to provide
case studies of water transfers on rural communities.

Arizona. One well-documented case study examined by
Charney and Woodward involves large transfers of water
from Arizona “water farms.” Arizona passed a compre-
hensive Groundwater Management Act in 1980 that
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required municipal areas in “groundwater management
areas” to have a 100-year assured water supply in order
for new development to occur. While not all urban areas
are included, greater Phoenix and Tucson are in designat-
ed groundwater management areas. The act set off a
round of water acquisitions in Arizona. While conditions
that prompted the series of Arizona transfers are unique,
impacts are instructive.

In Arizona, because of the regional nature of groundwater
management areas and lack of available surface-water
supplies, groundwater supplies located some distance
from urban areas became the preferred source of water to
meet the 100-year supply requirement. Urban areas
sought large quantities of high-quality water located close
to the main Central Arizona Project (CAP) canal. The CAP
canal provides a reliable means of transporting water
through existing facilities, lowering the final cost relative
to water supplies that were closer but required new infra-
structure. Urban areas concentrated purchases of irrigated
land for the associated water rights—hence, the “water
farms” term—in rural areas along the CAP canal in La
Paz County. These purchases of land and associated water
did not follow an orderly, staged retirement of the least
productive land first, with the better quality land continu-
ing in production. Most of the water purchased was
groundwater, and since most groundwater pumped in
Arizona is recharged very slowly, the incentive of the pur-
chasing urban areas was to conserve water by immediate-
ly ceasing irrigation. In this case, the usual long time-
frame of water transfers was compressed. The impacts
were also spatially concentrated, since purchases

were dictated by proximity to the water conveyance
infrastructure.

The water farm purchases in the late 1980’s totaled about
450,000 acres, including over 48,000 acres of irrigated
farmland (most land was nonirrigated, grazing land). The
analysis assumed that about 40,000 acres of irrigated land
would soon be idled by the water purchases. (The remain-
ing 8,000 acres continue to operate with surface water
until needed by the urban areas.) One key assumption of
the analysis was that all crops were retired in proportion
(higher valued crops were not transferred to the remain-
ing acreage). This assumption is important because

(1) about half the land produced higher valued crops, and
(2) impacts are greater with declines in high-valued crops
relative to forage-type crops. The analysis estimated a
decline in employment by 17 jobs and personal income by
$363,000 for each 1,000 acres of farmland retired. This
translates into a total employment loss of 340 jobs, about
14 percent of La Paz County’s 1987 employment. The per-
sonal income loss was about 10 percent of the county’s
income. But even these significant numbers understate the
impact, because the loss is concentrated on one side of the
4,400-square-mile county. In addition, the county govern-
ment lost an estimated 5 percent of its tax revenue base as a
result of the water transfer.
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Beyond the revenue, income, and jobs lost from the water
transfers, a greater loss may be the loss of the region’s
character, as well as future development options for La
Paz County. The study cites a survey wherein almost all
of the La Paz County residents interviewed agreed with
the statement, “The losses to the community associated
with the transfer of water are of such a nature that they
cannot be compensated.”

Colorado. Colorado has a well-developed, if relatively
expensive, water-transfer system. Transaction costs of
water transfers in Colorado are significantly more than in
other States because no State authority reviews proposed
transfers; all transfers go through the court system.
Colorado’s front-range urban areas have grown signifi-
cantly and have actively pursued water for continued
growth despite the transaction costs. One of the renew-
able water sources tapped by urban areas is irrigated agri-
culture in the Arkansas River Valley. A case study by
Howe and others examined the impacts of water transfers
in a seven-county area of the Arkansas River Valley in
southeastern Colorado. This area of Colorado has over
300,000 acres of irrigated crops and 700,000 acres of nonir-
rigated field crops, despite the dry, variable climate. Only
about 3 percent of the irrigated acres are devoted to spe-
cialty crops (melons, onions, tomatoes, and flower seeds),
but these crops have strong links to the agricultural pro-
cessing sector. Irrigated feed grains and forage also sup-
port a regional cattle-feedlot industry.

Prior to 1990, surface-water transfers from the Arkansas
Valley to urban areas had totaled almost 100,000 acre-feet
of consumptive use from about 48,000 acres of irrigated
land. In addition, transfer applications on file but not yet
approved totaled over 320,000 acre-feet of consumptive
use from about 130,000 acres of irrigated land. While all
the proposed transfers have not occurred on schedule, the
approved and pending transfers account for over 60 per-
cent of the study area’s water, with an associated idling of
almost 60 percent of the irrigated land in the study area.

Howe and others estimated the impact of the historic
water transfers, considering only the retirement of the
land idled by 1990. They assumed that the relatively small
acreage of high-valued crops would not be affected by the
loss of irrigated area. The high-valued crops were
assumed to be produced on other farms in the area with
continued water supplies. They found that each 1,000
acres of farmland retired reduces employment by 3.2 jobs
and personal income by $100,000.

To bracket the range of potential impacts of the current
plus proposed transfers, the analysis provides two scenar-
ios of impacts on the local economy based on agriculture
sector adjustments to the transfers. The less extreme sce-
nario assumes that the high-value crops remain on the
shrinking irrigated area until water is no longer provided.
This scenario estimates a 10-percent reduction in both
farm employment and value added by the agriculture sec-
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tor in 2020, when compared with 1982 levels. Regional
employment and personal income loss estimates were a
modest 1 percent. The more extreme scenario assumes
that, in addition to the high-value crop loss, there would
be an 80-percent decline in feedlots in the area from
increased feed and forage costs due to the reduction in
irrigated production. This scenario posits a 20-percent or
greater reduction in both farm employment and value
added by the agriculture sector in 2020, when compared
with 1982 levels. Regional employment and personal
income would decline 2 to 3 percent. The impacts of both
scenarios on the economy of Colorado were also estimat-
ed and found to be insignificant.

These studies from Arizona and Colorado lead to similar
conclusions. Both recognize the economic gain to the State
as a whole, given the much higher costs of water supply
alternatives. In both cases, the impacts of water transfers
are severe on local agricultural economies and the related
agricultural support and processing industries. The
impact on related industries is sensitive to the rate at
which high-value crops move to areas outside the region.
Both studies conclude that impacts measured over a larg-
er area or at the State level are insignificant, but that local
impacts fall heavily on small rural areas. In both cases, the
costs accrue to the area of origin and the benefits go to the
area of new water use.

Challenges for Markets in the Future

Water transfers will continue in the West, perhaps at an
accelerated rate as population growth continues and
efforts are made to address environmental issues through
increased instream water flows. In the larger regional and
State economy, water transfers are almost always econom-
ically efficient, given the relatively high willingness to pay
for urban and environmental water supplies. Unfortu-
nately, the costs and benefits usually accrue to different
populations. Agriculture will be the source of most water
that is transferred to urban and instream flow uses.

The impacts of water transfers on agriculture and rural
communities tend to be very concentrated, often within
subcounty areas. Impacts are difficult to measure because
of the complexity of hydrologic and economic interac-
tions, the long-term gradual nature of transfers, and the
lead time involved in transfers. Long lead times allow
capital and population migration in anticipation of
income losses associated with water transfers. In addition
to hastening population loss, water transfers make it
increasingly difficult to justify capital improvements in
irrigation technology, farming operations, and agriculture-
related industries, thus accelerating declines in farming-
dependent rural communities. While water transfers from
irrigation usually have a negative impact in these rural
areas, there may be a positive impact when water is pur-
chased by other agricultural producers growing more
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valuable crops or when the rural economy has recreation-
based industries dependent on instream flow levels.

Policies and institutions that regulate water transfers tend
to evolve slowly unless there is a severe water shortfall.
As transfer pressures increase, there is a need to be more
creative in providing for both rural-based economies and
urban demands. Several concepts need more evaluation,
for example, dry-year transfers (temporary transfers to
meet drought needs), transfers of water conserved
through technology adoption, and public/private financ-
ing of transfers. The institutions governing transfers need
to develop a framework that considers costs and benefits
of all stakeholders. This would recognize (1) that water
has value to segments of society beyond just those hold-
ing water rights, and (2) that transfers need to be struc-
tured to minimize the costs on economic, environmental,
and community stakeholders. While the issue of water
marketing remains contentious, most agree that expand-
ing water markets represent a largely positive develop-
ment in western water management. Operating water
markets provides an opportunity to affect the allocation of
water within the existing water supply system through
improved management. Given the difficulty in meeting
future water needs in other ways, water markets may be
the best option available.
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