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Executive Summary

THE 1987-92 CALIFORNIA DROUGHT SUBSTANTIALLY REDUCED THE SUPPLY OF FEDERAL AND
state irrigation water available to farmers in the Central Valley. Overall, the reduction
amounted to more than 50 percent when the pre-drought period 198486 is compared
with the final years of the drought.

The Central Valley Improvement Act (CVPIA), passed in 1992, mandated a major
shift of irrigation water from farms to urban and environmental restoration uses. The act
is expected to affect the Central Valley in much the same way as the drought, and the
areas hit hardest by the drought will likely be the most severely affected.

Several independent reports of harvested cropland were used to determine the
drought-related decline in harvested acres. It is estimated that approximately 176,700
acres were lost due to the drought. The greatest declines in harvested cropland were found
in Fresno County, especially on the west side of the San Joaquin Valley.

Of all the crop categories, field and seed crops experienced the largest net decrease in
harvested acres within the Central Valley Project service area. Harvested acreage for
vegetable crops, however, grew during the same period, though the entire increase was
accounted for by processing vegetable crops, especially tomatoes. Fresh vegetable acre-
age showed a net decrease; melon acreage was especially affected.

As aresult of cutbacks in production, labor demand was reduced by an estimated 4
million hours, a decrease equivalent to 2,350 people working full-time. According to
statewide employment reports, the impact was mixed; employment rates varied from
county to county. Fresno County did witness a significant decline in on-farm employ-
ment, but, at the same time, the on-farm employment rate in Kern County rose. The
western Fresno County community of Mendota was particularly affected: its official
unemployment rate grew to 41 percent. While some of this increase may be attributed to
California’s recession, the effect of drought-induced cutbacks on hired farm workers has
been substantial.

Social and community impacts of new federal environmental laws, such as the
CVPIA, must be determined prior to implementation, and mitigation measures must be
developed and adopted. In addition, sustainable farming practices should be encouraged
by recognizing irrigation as an environmentally sound use of water. Finally, more thor-

ough measures of water use should be mandated, including water meters, if necessary.
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CALIFORNIA’S CENTRAL VALLEY IS THE WORLD’S MOST PRODUCTIVE AGRICULTURAL VALLEY,
measured both by physical volume and value of production. Within the valley there are
two primary sub-regions, the San Joaquin and the Sacramento valleys, which together
cover a total of eighteen counties. The federal Central Valley Project (CVP), operated by
the Bureau of Reclamation (U.S. Department of Interior), provides irrigation water to
more than twenty thousand farms comprising more than two million irrigated acres, about
one-third of the Central Valley’s irfigated land area.

As a result of recent legislation, water delivery commitments to Central Valley farm-
ers will drop significantly in the years ahead. Urban environmental advocates and devel-
opment interests have joined together with @ common agenda to shift water supplies from
farms to cities and environmental restoration.

In 1992, Congress passed the Central Valley Project Improvement Act (CVPIA). The
CVPIA contains two new provisions which assure that irrigation water for farming will
continue to dry up. First, 800,000 acre-ft. per year—enough water for four million urban
dwellers—is to be reallocated from farms to environmental restoration. Second, for the
first time, farmers who are under contract to purchase federal irrigation water from the
Bureau of Reclamation are authorized to resell it to the highest bidder, presumably at a
large profit.

While no one can be certain how much water deliveries to agriculture will shrink as a
result of the CVPIA, the act’s effects are likely to be substantial. For example, during the
past fifteen years (1979-93), total CVP water deliveries to agriculture averaged 3.7
million acre-ft. per year'—lower than the amounts specified in contracts with the Bureau
because of protracted periods of drought. Nevertheless, the legislatively mandated
800,000 acre-ft. reduction represents a sizeable fraction of current water deliveries.

The purpose of this report is to examine the impact of reduced CVP water deliveries
on agricultural production and to discuss related policy issues. The recent extended period
of drought in California (1987-92)—and the accompanying reductions of federal irriga-
tion water to Central Valley agriculture—provides a real-world case study of the likely
effects of permanent cuts in water for farming. For this reason, this report examines:

» the extent of cutbacks in water deliveries to Central Valley farms;

« the corresponding decrease in irrigated land and harvested acreage;

» the implied decrease in labor demand resulting from fewer harvested acres.
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Figure 1: Water Deliveries to Farms

Central Valley Project Service Area
(in millions of acre-feet)
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The drought dried up CVP water deliveries
Each year the Bureau of Reclamation reports the quantity of water delivered to farms.?

Figure 1 shows the total amount of water supplied by the CVP to farms in the project
service area for each of the years 1984 through 1992. In the three pre-drought years,
198486, total irrigation water deliveries averaged 4.5 million acre-ft. per year. But in the
final three years of the drought, the annual average fell to slightly under 2 million acre-ft.
According to these figures, the drought accounted for a reduction of about 2.5 million
acre-ft. in CVP deliveries, or 56 percent of pre-drought levels.

While the overall reduction of water deliveries was large, not all CVP service areas
were equally affected. The eight project divisions are located in different areas of the
state, with the degree of water availability depending upon the amount in storage in that
particular region’s reservoirs.

Four of the eight divisions of the CVP were most heavily affected by these water
cutbacks:® the Sacramento River, Friant, Delta, and West San Joaquin divisions. In
quantitative terms, the West San Joaquin Division experienced the greatest drop in

irrigation water deliveries, losing 854,657 acre-ft., or 61 percent of previous levels.
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Reduced water deliveries led to less irrigated land

The quinquennial Census of Agriculture found a large reduction in the amount of irrigat-
ed land in the Central Valley during the drought period.* The most recent Census, con-
ducted in 1992, placed the amount of irrigated land in the Central Valley at 5.7 million
acres, roughly the same as in the previous Census year, 1987, the first year of the drought.
However, the amount of irrigated land reported in Census year 1982 was 6.4 million
acres, the same as was found for the prior Census year, 1978.

These data suggest that nearly three-quarters of a million acres of formerly irrigated
land were left unirrigated during the two Census drought years, 1987 and 1992. This
figure must be interpreted with great caution, however. First, the Central Valley includes
both land irrigated with federal project water as well as land irrigated with water from
non-federal sources, e.g., the State Water Project or privately owned wells. Second,
substantial amounts of Central Valley land have been converted to non-agricultural use in
recent years, a process that has little direct relationship to reduced CVP deliveries. Also,
in 1987, a significant portion of Central Valley land was taken out of production under
federal crop acreage reduction programs.’

Because the Census of Agriculture surveys farms only once every five years, this
relative infrequency of reporting limits the ability of the researcher to identify possible
confounding factors that might independently contribute to reduced production, such as
adverse market conditions, weather abnormalities other than the drought (freeze or flood),
government acreage diversion programs, or pest problems.

For these reasons, several other sources were used to determine changes in irrigated
land, harvested crop acreage, and fallow land. These figures can be combined with the
Census findings to provide a fuller understanding of shifts in the actual pattern of land
use caused by the extended drought.

One such independent estimate was developed using the Bureau of Reclamation’s
annual reports.® The Bureau obtains detailed data on land irrigated with federal project
water from each water or irrigation district with which it has a contract. Figure 2 shows
the amount of both irrigated and fallow (or dry crop) land reported by the Bureau for the
CVP service area for each year from 1984 to 1992.

According to the Bureau’s figures, land irrigated with federal CVP water dropped by
352,072 acres between 1984 and 1992, out of a total of roughly two million irrigated
acres. This determination was made by comparing the amount of Central Valley land
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Figure 2: Agricultural Land Use

Central Valley Project Service Area
(in millions of acres)
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reportedly irrigated with federal water in the three-year period just prior to the beginning
of the drought (1984-86, annual average) with the corresponding amount for the final
three drought years (1990-92, annual average). Care must be exercised in concluding that
this figure accurately represents the loss of irrigated land in the Central Valley since some
portions of the land irrigated with federal water in the period 198486, but not in the later
period, may have received irrigation water from a non-federal source, e.g., from ground-
water pumping.

Note again that the three years prior to the drought were compared only with the final
three years of the six-year drought period. This was done for several reasons. First,
agricultural producers may respond differently to a short-term crisis than they do to a
large-scale, long-term factor, like the drought. In the short term, a plowed field may be
abandoned or a new well drilled. Long-term adjustments may be quite different: a portion
of the farm’s land may be permanently retired and cropping patterns changed from, say,
cotton or barley to vegetables or tree fruit.

Second, water deliveries continued at a relatively high rate in the first several years of
the drought because California’s storage capacity is designed to carry the state through
one or two years of moderate drought before reservoirs are empty. For the initial drought

years, those responsible for water management decided to exhaust the reserve supply. It is
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likely that some farmers had relatively little incentive to make major adjustments until
well into the middle of the six-year period.

Finally, calculating the annual average over three-year periods reduces the effect of
spurious factors. Irrigated agriculture in the West differs from crop industries in other
regions in that changes in production may be caused by a greater variety of factors. As
previously suggested, fluctuations in crop market conditions, government acreage diver-
sion programs, non-drought weather factors, and conversion of land from agricultural to
non-agricultural uses may all play a role in changing land use patterns.

Another independent source was used to examine harvested crop patterns throughout
the entire Central Valley: the County Agricultural Commissioners’ Annual Crop Re-
ports.” According to these reports, in the three-year pre-drought period, annual harvested
crop acreage averaged 7,051,190 acres, including irrigated pasture. For the last three years
of the drought, the corresponding figure was 6,874,477 acres.

These figures suggest that the actual reduction in harvested crop acreage in the Cen-
tral Valley during the drought totaled 176,713 acres. This number does not take into
account possible reductions in crop yield or other forms of production loss associated
with drought conditions. For example, livestock producers saw a drastic drop in the
quality of dry land forage as well as an increase in prices for feed crops, both of which
were induced by diminished plantings of these crops.

A fourth estimate was based on published Bureau of Reclamation figures for fallow or
dry farmed land in the federal CVP service area.® Again, a comparison of the three-year
period prior to the drought with the final three years of the drought indicates that an
additional 190,108 acres were left fallow or dry farmed during this time period. This
figure is remarkably close to the one for harvested crop land loss based on the county
crop reports cited above. However, this apparent agreement may be coincidental because
the latter is based on a determination of agricultural land use for the entire Central Valley
while the former refers only to land in the smaller CVP service area.

The California Institute for Rural Studies (CIRS) obtained records of water deliveries
by the California State Water Project (SWP)—the largest of the non-CVP agencies—for
the period 1984-92. Figure 3 shows annual SWP water deliveries to agricultural and,

separately, to non-agricultural water users.
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Figure 3: SWP Deliveries to Urban and Agricultural Users

Central Valley Project Service Area
(in millions of acre-feet)
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Nearly all of the agricultural land served by the SWP is located in Kings and Kern
counties in the southern Central Valley. As Figure 3 demonstrates, prior to the drought
the majority of SWP water went to agricultural users. But starting in 1987, water deliver-
ies to urban users began to climb and, by 1989, were significantly larger than SWP deliv-
eries to agriculture.

In 1990, SWP irrigation water fell sharply but, remarkably, urban water deliveries shot
up. By the next year, agriculture’s share of SWP water was cut to nearly zero, a move that
triggered an unprecedented crisis in the Central Valley portion of the SWP service area.
While urban deliveries also dropped off dramatically, nearly all of the available water was
shipped to Southern California municipalities.

According to SWP staff, “There is no precedent for the severe water and acreage
declines experienced in the service area between 1990 and 1991.” More than 90 percent
of the land historically irrigated with SWP water was affected by this reduction. Just
38,385 acres were 1rrigated with SWP water, compared with 300,000 acres or more in
prior years. In 1992 there was a small recovery, but urban SWP deliveries still greatly
exceeded those to agriculture.

The effect of the drought on agricultural water users in the Central Valley portion of

the SWP service area was severe; water deliveries fell by more than one half. During the
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three years prior to the drought, the SWP delivered about 1.23 million acre-ft. per year to
agricultural users. In the years 1990-92, SWP deliveries averaged 541,215 acre-ft. per
year.

Land irrigated with SWP water dropped by 216,234 acres, or more than one half,
again comparing the 1984-86 annual average with that for 1990-92. Of course, many
farmers and land owners sought to replace this loss with groundwater pumping, in many
cases from newly drilled wells.

Table I summarizes these independent determinations of changes in land use. Both the
Census and the County Agricultural Commissioner numbers refer to all Central Valley
lands, those irrigated with federal CVP water as well as those irrigated with other water
sources. In contrast, Bureau of Reclamation and SWP figures refer exclusively to Central
Valley land at least partially irrigated with federal or state water. Clearly, the latter data

are a subset of the former.

Table I: Changes in Central Valley Agricultural Land Use

AGENCY LAND USE PERIOD CHANGE (ACRES)
Census Irrigated land Avg. (1987,1992)
vs. Avg. (1978,1982) -740,000
Reclamation Irrigated land Avg. (1990-92)
(CVP Service area) vs. Avg. (1984-86) -352,072
Ag Comm Harvested acres Avg. (1990-92)
vs. Avg. (1984-86) -176,713
Reclamation Fallow & dry farm Avg. (1990-92)
(CVP Service area) vs. Avg. (1984-86) +190,108
CA DWR Irrigated land Avg. (1990-92)
(SWP Service area) vs. Avg. (1984-86) -216,234

Source: See text.
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Based on these figures, the net decline in harvested acreage in the Central Valley proba-
bly averaged approximately 176,700 acres for the final three years of the drought. This
figure represents the net change in harvested acres, and not the total amount of fallow
acreage at the time in question. In fact, the Bureau’s data show that fallow and dry farmed
land in CVP service areas alone totaled 400,777 acres in 1991 and 379,994 acres in 1992.

For the San Joaquin Valley, Northwest Economic Associates (NEA) found a drought-
induced decline of 253,200 harvested acres in 1991° and 172,000 harvested acres in
1992.1° However, the NEA estimate can not be compared directly with our estimate of
176,000 harvested acres lost, because NEA obtained data only for major portions of the
San Joaquin Valley, not the entire Central Valley. Also, NEA asked respondents to com-
pare conditions in specific drought years to conditions corresponding to “normal water
supplies.”

The estimate of a 352,000 acre reduction in land irrigated with CVP water, derived
from Bureau of Reclamation reports, probably overstates the amount of irrigated land
actually lost. Since Bureau of Reclamation figures refer only to land irrigated with CVP
water, they presumably do not include land that was irrigated only with groundwater

when CVP supplies were no longer available.

Groundwater partially offset cutbacks in water delivery
There is strong evidence that Central Valley farmers used groundwater during the drought

to at least partially offset the loss of surface water supplies. The California Department of
Water Resources (DWR) found that the annual number of water well completion reports
doubled in the final three years of the drought as compared with the three-year pre-
drought period.'' DWR also reports that while groundwater storage in the San Joaquin
Valley grew by 2.4 million acre-ft. in the pre-drought period, it dropped 8.8 million acre-
ft. over the final three years of the drought.!? NEA reports that several thousand new wells
were drilled in the San Joaquin Valley for irrigation purposes during the six-year drought,
and that farmers considerably increased groundwater pumping to compensate for loss of
surface water deliveries."

In the southern San Joaquin Valley, it has been a long-standing practice to recharge
groundwater for long-term use. In years with adequate project deliveries, several water
districts allocate large amounts of water for this purpose. For example, in 1986—a very
wet year—about 750,000 acre-ft. were added to groundwater storage.'* The following

year, at the start of the drought, some 400,000 acre-ft. were removed.'”
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Figure 4: Harvested Crop Acres

Central Valley Project Service Area
(in millions of acres)
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In addition to these deliberate efforts to store groundwater, experts now realize that
normal irrigation practices result in substantial recharge. According to the DWR, “In
many cases, about 15 to 20 per cent of the water applied for irrigation moves past the root

zone and results in recharge of the groundwater basin. The amount of such deep percola-

tion varies in different cases.”'®

Reduced water deliveries changed crop production patterns
Bureau of Reclamation data was also used to determine changes in the pattern of crop

production during the drought. CIRS obtained data for all years 1984-92 and for each
crop specified by the Bureau."” Harvested acreage data for each individual crop was
aggregated according to major crop type (field and seed crops, vegetable crops, or tree
fruit and nut crops). Acreage figures for nursery crops and home garden crops were
excluded from consideration because the amounts were found to be negligibly small.
Aggregate harvested acreage data for the three major crop types are shown in Figure 4.
Most significant is the precipitous drop in field and seed crop harvested acreage. In
contrast, both vegetable crop and tree fruit and nut crop harvested acreage show relatively
little variation during this period. Despite the sharp decline in field and seed crop acreage,
it is evident from Figure 4 that there has not been any significant shift of crop production

Jfrom field and seed crops to either vegetable crops or tree fruit and nut crops in the CVP

service area.






