Above, the lower Colorado River (shown near
Blythe) supplies irrigation water to highly
productive agricultural
areas in the Bard,
Coachella, Imperial and
Palo Verde valleys.
Right, a Landsat image
shows fields in the Imperial Valley extending
to the edge of the Salton
Sea, which serves as a
drainage basin for agricultural runoff.

Drip- and sprinker-irrigation systems that reduce runoff are not necessarily the ultimate
answer for conserving water, according to
Grizzle, because of evaporation. And there are
currently 19 experimental fields in the Imperial
Valley -one on Grizzle’s farm - to study return
systems, where drainage water is recaptured
and mixed with fresh water for re-irrigation.
The University of California has played, and
will continue to play, a critical role in conducting research to address these problems and to
develop new crops for the desert, including
nontraditional crops and those that are heat-tolerant and require less water.
Research leading to new farming opportunities also shows promise for further diversifying
desert agriculture, Gonzalez says. With development pressures in the Chino area of Riverside
County and a ready supply of alfalfa hay in the
Imperial Valley, there is an effort to attract more

dairies to the Imperial Valley. UC research has
found that dairying in the region may be economically feasible in spite of the high cost of
cow-cooling technologies (see page 17).
UC and U.S. Department of Agriculture scientists have also been studying kenaf, a nontraditional crop that can be used to manufacture
paper. If paper mills can be attracted to the region, kenaf may also become an economically
attractive crop.
The advent of new crops, scientific advances
to increase yield in traditional desert crops, a
year-round growing season and ready water
supply hold promise for the future of desert agriculture, Grizzle says. “I think (prospects) are
tremendously bright for agriculture here in the
Imperial Valley,” he says. ”The Imperial Valley
is very unique. We can grow anything in the
right season.”

griculture in
.California‘s
southern desert region is almost entirely dependent on
water diverted from
the Colorado River.
The Colorado also
supplies much of
Southern California’s
drinking water, as
well as providing water to six other states
and Mexico. Because
other states were
slow to develop the infrastructure or the demand to use their entire allotments of Colorado
River water, California has grown accustomed
to using the surplus. This situation is rapidly
changing, however, and California is being
pressured to live within its legal entitlement. At
the same time, growing urban populations are
increasing the demand for water within the
state.
One result has been a major emphasis on water conservation programs and water transfers
between agricultural areas and cities. Growers

in the Imperial Valley, who have built a billiondollar agricultural economy on abundant Colorado River water, are now contemplating how
to grow crops in the desert with less water.
”There is great demand for water in Los Angeles and San Diego, and anything we do here
in the Valley to conserve water makes more
available for urban use, so there is definitely
pressure to conserve,” says Imperial Valley
farm advisor Khaled Bali.
Problems
caused by the
large amounts of
agricultural
drainage water
entering the
Salton Sea provide further incentives for
changing water
management
practices in the
southern desert
(see sidebar). Numerous lawsuits
have resulted
from flooding of
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privately owned land bordering the Sea, which
has no outlet.

Law of the River
The Colorado River's waters are allocated
among seven states and Mexico according to a
complicated set of compacts, court decisions
and treaties. The so-called "Law of the River"
allocates 7.5 million acre-feet per year to the
four upper basin states (Colorado, New Mexico,
Utah and Wyoming), another 7.5 million acrefeet to the three lower basin states (Arizona,
California and Nevada) and 1.5 million acrefeet to Mexico. Unfortunately, the average annual flow of the river is only 15 million acrefeet, perhaps less according to some experts.
"The Colorado River is over-allocated because the entitlements were set on the basis of
high flows decades ago," says Richard Howitt,
UC Davis professor of agricultural economics.
The river has already been so thoroughly appropriated for human use that in most years the
riverbed runs dry miles above its parched delta
in the Gulf of California. While the upper basin
states do not yet use all of their apportioned
share of the river, the lower basin has exceeded
its annual allocation of 7.5 million acre-feet on
two occasions. Under the Law of the River, the
upper basin may not withhold surplus water
needed in the lower basin for current beneficial
use.
California's legal entitlement is 4.4 million
acre-feet annually, an amount the state usually
exceeds by about 20%. As other states begin to
claim their allotments, California is feeling the
pinch and urban water districts are thirstily
eyeing the 3.85 million acre-feet, 87% of the
state's entitlement of Colorado River water, that
is allocated for agricultural use.
The Imperial Valley alone receives an average of 2.9 million acre-feet of Colorado River
water annually through the 82-mile-long All
American Canal. The rest of California's agricultural allotment is used in the Bard, Palo
Verde and Coachella valleys.

transfer agreement
with the Metropolitan Water District (MWD) of
Southern California, which provides water to cities on the coastal
plain from
Ventura to the
Mexican border.
Under the agreement, MWD is
paying for water
conservation
projects in the Imperial Valley in exchange for the conserved water,
projected to be
106,000 acre-feet
per year over 35
years. IID is currently just shy of
this goal, saving
about 97,000 acrefeet annually as a result of measures implemented under the agreement, according to
spokesperson Patricia Brock.
So far, IIDs water conservation program has
relied primarily on improvements in the delivery system, such as lining of canals to prevent
losses due to seepage. Other improvements,
such as regulating reservoirs, lateral interceptors and system automation, have added flexibility to the delivery system, allowing growers,
continued on p. 9

Agricultural runoff
from Imperial Valley
fields flows through a
drainage canal to the
Salton Sea.

Rising water levels in
the Salton Sea have
flooded adjacent farmland and other property.

Water transfer
In 1980, a farmer whose land was being
flooded by the Salton Sea sued the Imperial Irrigation District (IID), charging it with inefficient
and wasteful management of irrigation water.
The State Water Resources Control Board eventually ordered the district to implement water
conservation measures. In 1989, IID began a
major conservation program funded by a water
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continued from p. 7

for example, to
turn water back
and hold it in a
reservoir for later
use.MWDfunds
also paid for onfarm water conservation measures,
such as tailwater
recovery systems designed to capture and reuse
surface runoff.
Other on-farm conservation measures, such
as drip irrigation and sprinkler irrigation, have
not been widely implemented in the Imperial
Valley. Surface irrigation continues to be used
on 95% of the irrigated land, according to Bali.

Above, evaporation
wicks salts to the soil
surface. Water conservation efforts must be
carefully balanced
against the need to
prevent soil salinity
problems.

Soil salinity
Water conservation efforts must be carefully
balanced against the need to prevent soil salinity problems. The relatively high salt content of
Colorado River water (700 to 850 parts per million) combined with high rates of evapotranspiration in the desert can lead to a rapid buildup
of salts in the root zone, resulting in serious
productivity losses. Ample water supplies have
enabled growers to leach salts out of the soil,
and tiles installed beneath most fields drain off
the excess water, which then flows into the
Salton Sea.
Drip irrigation, however, applies only as
much water as the crop needs to grow. To reduce the accumulation of salts in drip-irrigated
fields, excess water must be periodically applied through surface or sprinkler irrigation.
Drip irrigation is used on less than 5% of the irrigated land in the Imperial Valley, mostly on
vegetable crops and citrus. In the Coachella
Valley, where drip irrigation is more widespread, growers began using groundwater
when they implemented drip irrigation because
the silt in unfiltered Colorado River water clogs
drip delivery systems. The Coachella Valley
Water District (CVWD) currently uses around
330,000 acre-feet of Colorado River water per
year, down from as much as 475,000 acre-feet in
past years. Now, however, well water levels in
the Coachella Valley are rapidly declining and
CVWD wants to increase its use of Colorado
River water to counteract the groundwater
overdraft.
Conservation measures that focus on surface
runoff or tailwater recovery may also pose soil
salinity problems. According to Bali, about 17%
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Tailwater from agricultural fields flows
into the Salton Sea,
where it helps dilute
the high salinity but
contributes to flooding problems.

of the water applied in surface
irrigation typically runs off
without soaking into the soil.
This surface
runoff picks up
salts that have
accumulated on
the soil surface,
resulting in elevated salt concentrations in
the tailwater.
For this reason,
recycled
tailwater i-iust
be mixed with
fresh irrigation water before it is reapplied to
fields. An alternative to tailwater recovery involves managing the application of surface irrigation more precisely. Bali and other UC researchers are developing a management
method for reducing runoff from alfalfa and
sudangrass fields through careful timing of water applications.

New proposals
A new water transfer proposal may make onfarm conservation measures necessary on a
massive scale in the Imperial Valley. In 1996,
IID began negotiating with the San Diego
County Water Authority (SDCWA) to transfer
at least 200,000 acre-feet annually. The details of
the proposal have not been worked out yet, but
Brock says IID envisions a market-based transfer that would involve compensating growers
for conserving water.
According to Bali, “The agreement with San
Diego would be a big step because it would
help finance widespread adoption of on-farm
practices like drip irrigation and other water
conservation measures.”
Though still in the planning stages, this
agreement is being sharply contested by
CVWD. The 3.85 million acre-feet of Colorado
River water designated for agricultural use is allocated through a system of priorities that does
not quantify the rights of individual irrigation
districts. Of the four agricultural users in California entitled to Colorado River water (Palo
Verde Irrigation District, Bard Valley, IID and
CVWD), the Coachella Valley is last in priority.
CVWD contends that any water not used by
10
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higher-priority users should be available to
them rather than being sold to urban users, says
CVWD communications and legislative specialist Tom Voss.
The legal framework for such water transfers
remains unclear and highly controversial. The
San Diego water transfer proposal has been delayed by, among other things, a disagreement
between SDCWA and MWD over the cost of
transporting the water through MWDs Colorado River Aqueduct.
The U.S. Department of the Interior’s Bureau
of Reclamation, which manages the Colorado
River, wants to encourage water transfers to
promote efficient use and water conservation.
In 1994, the agency proposed new regulations
for the Lower Colorado River Basin that would
allow intrastate and interstate transfers of unused entitlements or conserved water. A key
provision would define water conservation as a
“beneficial use,” allowing irrigation districts to
sell conserved water. The draft proposal encountered a storm of controversy, however, and
implementation of final regulations has been
delayed to allow the lower basin states to work
out their differences.
Regardless of how these issues are ultimately
resolved, California faces continued pressure to
limit its diversions. In a speech last December to
the Colorado River Water Users Association,
Secretary of the Interior Bruce Babbitt said that
California must develop a plan to live within its
4.4 million acre-foot entitlement because the
state cannot rely on taking surplus water from
the river indefinitely. At around the same time,
the Bureau of Reclamation rejected IIDs request
for 3.3 million acre-feet in 1997; the district later
submitted a revised request for 3 million acre-feet.
Agricultural water use by IID has increased
despite the conservation of 97,000 acre-feet per
year through measures implemented under the
IID-MWD water transfer agreement. In 1996,
3.15 million acre-feet flowed into IIDs delivery
system, up from about 3.0 million acre-feet in
1989, when the agreement was signed. According to IIDs Brock, the district’s water use fluctuates from year to year due to changes in market
conditions (which influence cropping patterns),
rainfall, pest problems and other factors.
California may never reduce its consumption
of Colorado River water to the amount of its entitlement, says Uc‘s Howitt. In the long run, he
expects water marketing to resolve the problem,
allowing the state to purchase the extra water it
needs from other states.
- Tim Stephens

