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Executive Summary 

Central Valley Project (cw) have received federally subsidized water for 
up to 40 years under fixed-rate water service contracts. However, the fixed 
rates no longer function as intended; they do not cover the Bureau’s 
operation and maintenance costs and have not been sufficient to repay 
virtually any of the $1 billion in the construction costs owed. Moreover, 
environmental and water use problems have been associated with 
irrigation practices carried out under these contracts. Studies by 
agricultural economists suggest that higher water prices would increase 
irrigation efficiency and conservation, thereby reducing environmental 
degradtion caused by irrigation and freeing up w&er currently used for 
irrigation for other uses. However, raising irrigation rates is a complex 
issue that requires the consideration of such factors as the potential 
impacts on farmers and local agricultural economies. 

The Chairman of the Subcommittee on Water and Power, Senate 
Committee on Energy and Natural Resources, asked GAO to (1) estimate 

the impacts on farmers’ profits of the higher irrigation rates mandated in 
the 1992 cw Improvement Act and of further rate increases under various 
scenarios, (2) estimate the financial benefits to the federal government of 
increasing the irrigation rates, and (3) determine the ways farmers can 
mitigate the impacts of increased rates. To estimate the impacts on 
farmers’ profits, GAO created budgets for two hypothetical farm operations 
designed to represent the major commodities grown in farms in the two 
major regions of the Central Valley-the Sacramento Valley and the San 
Joaquin Valley. The budgets were based on a computer program and 
production costs developed by the University of California at Davis. Other 
information was provided by cooperative extension service officials, 
agricultural economists, and farmers in two major irrigation districts. The 
budgets do not consider the effect of other possible actions that could 
affect water availability, such as reallocations of water from irrigation that 
may occur under the cvp Improvement Act, the Endangered Species Act, 
or other environmental requirements. The scope of GAO’S work did not 
include an examination of the effect of higher irrigation rates on local 
economies. 

Background Located in California’s Central Valley Basin, the cvp is the Bureau’s largest 
water resource project. Historically, the cvp has provided about 6 million 
acre-feet-or about 2 trillion gallons--of water each year for irrigation and 
has helped make California’s Central Valley one of the most productive 
agricultural areas in the world. The cw’s water is marketed by the 
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Executive Summary 

Secretary of the Interior under long-term contracts authorized by the 
Reclamation Project Act of 1939 and supplied to state-established water 
and irrigation districts for irrigation and other purposes. The Bureau has 
begun renewing contracts as they expire. Over one-fourth of the remaining 
contracts will expire by the end of 1996. 

cw irrigation rates vary and are intended to repay a share of the capital 
costs associated with the construction of irrigation facilities and operation 
and maintenance costs owed the federal government. Districts charge 
farmers distribution costs as well. Farmers not receiving CVP water pay a 
wide variety of rates, depending on the source of the water. Federal 
irrigation rates are considered to be subsidized because they do not cover 
interest on the federal government’s costs incurred in constructing the 
irrigation component of project facilities. As water service contracts 
continue to be renewed in coming years, a 1986 statutory requirement 
provides that the renewed contract rates-referred to as cost-of-service 
rates-provide for the repayment of capital costs by the year 2030 and full 
payment of operation and maintenance costs each year. The rates will not 
cover interest payments on capital costs, however, A full-cost rate for all 
water users would recover both the capital and interest costs but would 
require changes in reclamation law. 

In an August 1991 report,’ GAO documented significant environmental and 
water use problems associated with irrigation practices carried out under 
water service contracts in the CW. GAO recommended that the Congress 
an-tend reclamation law to allow contract renewals for lesser quantities of 
water and shorter periods of time. GAO also recommended that the 
Secretary of the lnterior determine the impacts of renewing contracts and 
demonstrate the extent to which problems can be mitigated by changes in 
contract terms, including market mechanisms such as raising rates and 
easing water transfers. 

In October 1992, the Congress passed the cw Improvement Act. The act 
raises irrigation rates through a tiered rate structure that charges up to the 
full-cost rate for only the final 20 percent of the water received. Revenues 
raised from higher irrigation rates will be placed in a restoration fund to 
mitigate environmental damage in the Central Valley. If fund receipts are 
not sufficient to meet the amounts required under the act, the Secretary 
will assess a fee of up to $6 per acre-foot on irrigation water to help make 
up the difference. The act also requires environmental impact analysis 

‘Reclamation Law: Changes Needed Before Water Service Contracts Are Renewed (GACVRCED-91-175, 
Aug. 22, 1991). 
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before renewing long-term contracts, limits contract terms to 25 years, 
reallocates water to environmental purposes, and allows water transfers to 
new uses. GAO currently is analyzing issues associated with water transfers 
in 17 western states and will report these findings separately in an 
upcoming report2 

Results in Brief positively affect the U.S. Treasury and water use efficiency. The rate 
increases mandated in the cw Improvement Act reduced farm profits for 
GAO'S hypothetical San Joaquin Valley farm by 11 percent and reduced the 
profits of the Sacramento Valley farm by 4.3 percent. 

increasing the irrigation rates to provide for a 109percent increase in the 
repayment of capital costs would decrease profits by a total of 
18.3 percent for the San Joaquin farm and 5.7 percent for the Sacramento 
farm compared with profits at the cost-of-service rates. Charging farmers 
the costs to fully repay all capital costs with interest would decrease 
profits by a total of 34 and 6.9 percent for the San Joaquin and Sacramento 
farms, respectively. Both farms would remain profitable under all 
simulated rate increases. 

Each farm using cw water is unique, and actual impacts of higher 
irrigation rates on cw farms depend on farmers’ individual circumstances. 
For example, economic studies GAO reviewed indicate that reduced profits 
will be expressed in decreased land values and therefore decreased land 
rental costs. Decreased rental costs will partially offset increased water 
costs. However, those who own land will lose some equity in their 
landholdings. Some farmers with low profits or with high debt and 
reduced equity in their land may not be able to maintain viable farms. 
Information from agricultural lenders in California indicates that the effect 
on California’s overall farm economy is not likely to be severe. Despite 
higher irrigation rates and water shortages during the recent drought, the 
overall farm economy remained strong. Other economic variables, such as 
interest rates, the export market, and the value of the U.S. dollar, affected 
the farm economy more than water rates. 

If irrigation rates were increased beyond the requirements of the cvp 
Improvement Act, the CVP’S outstanding debt would be retired more 
quickly and federal revenues would be increased. If irrigators paid the 

2Water Transfers: More Efficient Water Use Possible If Problems Are Addressed, (GAOIRCED-9445). 
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full-cost rate, the present value of the amount repaid would be 
$800 million more than would have been repaid without interest payments. 

Studies completed by economists at California universities and lending 
institutions and GAO'S discussions with farmers, agricultural economists, 
water district off&&, and others indicate that increased irrigation rates 
give farmers incentive to change their farm management practices and 
reduce water use to mitigate increased water costs. Farmers may improve 

I 
i 

their irrigation practices, adopt more efficient irrigation technologies, or 
change crops to adjust to higher water costs and conserve water. 

principal Findings 

Increased Water Rates Will To determine the impact of increased CVP irrigation rates on CVP farm I 
Reduce Farm Profits, but profits, GAO simulated farm operations for two hypothetical farms. One 
the Hypothetical Farms farm reflects 1990 water rates and production data for cotton, wheat, 

Remain Profitable tomatoes, and garlic-commonly grown commodities in the San Joaquin 
Valley. The other farm reflects 1990 data for rice-the primary crop grown 
in the Sacramento Valley. Farm profits were measured without adjusting 
for possible changes in farming practices farmers might make in response 
to higher irrigation rates or changes in land values associated with higher 
irrigation rates. Profits were also measured without considering possible 
reallocations of water tiom irrigation to other uses. 

The budgets showed that CVP irrigation costs represented from 1 to 
6.6 percent of the total cost of crop production for these farms. The rate 
increases mandated in the CVP Improvement Act, including the maximum 
$6 per acre-foot charge, reduced farm profits for GAO'S hypothetical San 
Joaquin Valley farm by 11 percent, from $248,411 to $221,406, and reduced 
the profits of the Sacramento Valley farm by 4.3 percent, from $49,882 to 
$47,732. The impacts on the Sacramento farm are less than those on the 
San Joaquin farm primarily because the Sacramento farm is less 
dependent on cw water. 

GAO then increased the capital portion of irrigation rates in 25-percent 
increments, up to 100 percent. When the capital portions of the rates were 
increased 100 percent and the $6 per acre-foot charge was included, 
profits decreased by a total of 18.3 percent for the San Joaquin Valley farm 
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and 5.7 percent for the Sacramento Valley farm from the profits with the 
cost-of-service rates. 

GAO also increased the irrigation rates up to the full cost and included the 
$6 charge-the maximum rate increase examined. The San Joaquin Valley 
farm’s profits decreased by 34 percent, to $160,911, and the Sacramento 
Valley farm’s profits decreased by 6.9 percent, to $46,436 under this 
scenario. Both hypothetical farms would remain profitable under all 
scenarios. 

Each farm using cw water is unique, and the actual impacts on cw farms 
depend on farmers’ individual circumstances. For example, the economic 
literature GAO reviewed indicates that for farmers who lease land, 
reductions in land rental costs will partially offset the increase in water 
costs. However, those who own land will lose some equity in their 
landholdings as a result of decreased land values, and some farmers with 
high debt and reduced equity or with low profits may not be able to 
maintain viable farms. Reduced equity reduces farmers’ borrowing 
capacity for loans. Local economies that rely on farmers may be harmed. 
The effect on California’s overall farm economy is not likely to be severe, 
however. Information from agricultural lenders on farm profits and loan 
losses indicates that during California’s drought from 1987 to 1992, 
farmers encountered water shortages and higher water costs, but such 
costs had little effect on farm loan losses. While higher water costs have 
affected farm profits and may be significant for individual farmers, the 
strong farm economy during the drought indicates that higher costs have 
not affected the farm economy overall as much as other key economic 
variables such as interest rates and commodity prices. 

Federal Revenues Could The capital portion of the irrigation rates is used for repaying the 
Be Significantly Enhanced estimated $1 billion in capital costs that are allocated to be repaid by cvp 

irrigators. Under a 1986 statutory requirement, the Secretary of the Interior 
is to adjust the rates if they are not adequate to recover capital costs by 
the year 2030. 

GAO analyzed the effect on federal revenues of raising the capital portion of 
the cost-of-service rates in 25percent increments, up to 100 percent, 
assuming fuJl contract delivery levels continue. Depending on the 
increases, the irrigators’ allocated capital costs could be repaid 4 to 12 
years earlier. Therefore, the present value of the repayment would 
increase from $35 milbon to $114 million. If irrigators paid full-cost rates 
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for water, which include both the capital costs owed and the interest on 
them, the present value of the amount repaid would be $800 million more 
than would have been repaid between now and 2030 without interest 
under the existing rate schedule. 

A legislative change would be needed to require the Secretary to recover 
capital costs before 2030 and to charge interest on capital costs. However, 
the 1986 statute does not preclude the Secretary from collecting capital 
costs at an earlier date. But if interest were charged for contracts already 
renewed, it might give rise to irrigators’ claims that the United States 
breached its contracts, subjecting the government to claims against it for 
damages. Moreover, the more contracts that are renewed, the more 
difficult it may become to effect change because the terms in already 
renewed contracts may be viewed as the norm. 

Farmers Can Mitigate the GAO’S review of the economic literature and discussions with farmers, 
Impacts of Increased Water agricultural economists, agricukural extension agents, water district 
Rates officials, and others consistently indicate that farmers have a number of 

options for reducing the impact of higher rates. For example, farmers 
might improve irrigation efficiency through better irrigation practices such 
as leveling fields, more accurate irrigation scheduling, and reusing 
runoff-irrigation water. Modern technologies such as sprinkler or drip 
systems control the amount, time, and place of water applications and 
reduce losses to evaporation or runoff. Farmers might also switch crops to 
mitigate increased water costs and reduce water use. However, some 
farmers will not be able to change the type of crops that they grow 
because of limitakions in the soil and salinity problems. 

Whether it is profitable for a farmer to change to a more efficient irrigation 
system or shift crops in response to higher water costs depends on such 
site-spectic variables as the type of soil and topography and other factors 
affecting farm profitability. It is difficult to predict to what extent farmers 
will switch to various irrigation systems or switch crops. 

Matters for 
Congressional 
Consideration 

Whether irrigation rates should be increased beyond current requirements 
is a policy decision for the Congress. If the Congress decides to pursue the 
issue of increasing irrigtion rates, the Congress may wish to consider in 
its deliberations such factors as (I) the extent to which farmers can 
absorb increased irrigation costs, (2) the potential adverse impacts on 
farmers and local economies, (3) the increased revenues to the U.S. 
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Treasury that could be generated, (4) the ability of farmers to mitigate the 
effects of the price increases, (5) the environmental and water supply 
benefits resulting from higher irrigation rates, (6) the impacts of future 
water supply reductions, and (7) whether the increases should apply to 
already renewed contracts. Other options, such as using water markets in 
which rights to use water are bought and sold, may achieve similar 
benefits but would affect farmers differently. 

Agency and Other 
Comments 

In order to obtain the views of affected groups, GAO requested and received 
comments on a draft of this report from the Bureau of Reclamation and 
the Central Valley Project Water Association, which represents water and 
irrigation districts that contract for water from the cv~. The Association 
asked GAO to include comments provided by the Westlands Water District 

The Bureau said that the report provides a useful and credible analysis of 
some of the potential financial effects of changes in the price of cvp 
irrigation water. The Bureau indicated that in general, it accepts the report 
as corroboration of several of the key assumptions embodied in the 1992 
CVP Improvement Act. 

In general, the Association and Westlands said that GAO'S analysis and 
conclusions are flawed primarily because (1) the budgets are not based on 
water delivery levels provided in 1990 during the drought and do not 
consider future reductions in supply resulting from the cvp Improvement 
Act and other environmental requirements, (2) GAO did not examine 
impacts on local economies resulting from increased water rates, and 
(3) the hypothetical farms are not representative of all farms in the Central 
Valley. 

GAO recognizes that drought and future water supply reductions may affect 
California farmers and local agricultural communities. However, GAO was 

asked to examine the impact of higher irrigation rates on farmers’ profits, 
not the impact of drought and reduced water supplies or the effects on 
local economies. Moreover, if budgets had been based on water delivery 
levels provided under drought conditions, GAO would have modeled profits 
for an atypical year, and the results would reflect the impacts of rate 
increases under drought conditions, rather than under normal conditions. 
In addition, future reductions in deliveries to cvp farmers as a result of the 
CXP Improvement Act and the Endangered Species Act are unknown. 
Because the Bureau indicated that its estimates of possible water supply 
reductions over the next 5 years were very rough, GAO did not use these 
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data The report recognizes that impacts on farmers could be greater if 
changes in the water supply also occurred. The impacts of reductions in 
the water supply from drought or environmental requirements are I 

significant issues, and GAO has added the impact of water supply 
t 

reductions to the factors to be considered by the Congress. GAO also 

recognizes that local economies may be affected by changes in water rates 
I 

and has added local economic impacts to the factors to be considered by i/ 
the Congress. However, the absence of an analysis of these issues does not I 
invalidate the analysis of the impacts of higher rates on farmers’ profits. 

The farm budgets were designed to represent farm operations for the 
major commodities grown in two major regions of the Central Valley. The 
budgets were not intended to be representative of all farms in the Central 
Valley. GAO believes that the budgets provide an indication of the effects of i 
increased irrigation rates on farms with similar characteristics to the f 

hypothetical farms. Budget information was combined with data on the 
agricultural economy during the drought and information from discussions 

3 ! 
with irrigation specialists, farmers, cooperative extension officials, and 
economists about the potential impact of higher irrigation rakes. The 
combined data and information indicate that other factors more greatly 
affect the agricultural economy than irrigation rates and that some farmers 
may change fsrming practices to mitigate their reductions in profit. 
Whether ah farms in the Centrsl Valley are represented or not does not 
affect the report’s conclusions that increased irrigation rates will 
negatively affect farmers’ profits and positively affect the U.S. Treasury 
and water use efficiency. 

The Association and Westlands Water District also provided technical 
corrections, and changes have been made where appropriate. (See apps. II 
through IV for the comments received and GAO’S response to the 
comments.) 
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Chapter 1 

Introduction 

The Department of the Interior’s Bureau of Reclamtion plans, constructs, 
and operates water resource projects to, among other things, provide 
irrigation water to arid and semiarid lands in the 17 western states. 
Construction, operation, and maintenance of these projects are financed 
with federal funds. The Bureau provides most of its irrigation water to 
state-established water and irrigation districts that obtain the water under 
contracts and distribute it to farmers. Through service or repayment 
charges, the Bureau, over time, recoups a portion of the federal 
government’s costs in providing the water. 

The Central Valley The Central Valley Project (CXT), located in California’s Central Valley 

Project and Water Use 
Basin, is the Bureau’s largest water resource project and consists of 
numerous dams, reservoirs, canals, and pumping and power-generating 

in California facilities. The Central Valley Basin includes the valleys formed by the 
Sacramento River in the north and the San Joaquin River in the south and 
extends nearly 600 miles. The two river systems join at the 
Sacramento-San Joaquin Delta and flow through San Francisco Bay to the 
Pacific Ocean. Irrigation has made California’s Central Valley one of the 
most productive agricultural areas in the world. Historically, the CVP has 
provided about 6 million acre-feet’ of irrigation water each year to 
approximately 3.8 million acres of cropland. This amount represents about 
85 percent of the total water available through the CTVP. Water is also used 
for municipal and industrial uses, fish and wildlife, recreation, and power 
generation. 

The CYP’S water is marketed by the Secretary of the Interior to water and 
irrigation districts (districts) under the Reclamation Project Act of 1939 
(43 U.S.C. 485), as amended. The Secretary, through the Bureau of 
Reclamation, has entered into 238 water service contracts with districts in 
the Central Valley Basin to provide CYP water for irrigation. These 
contracts generally were written for 40-year periods. Interior has begun 
renewing the contracts as they expire. 

Most of California’s developed water supplies from federal, state, and 
private sources are used for irrigation, As California’s population 
continues to grow, additional demands for water, such as for municipal 
use, are expected to grow rapidly. The state of California reported that in 
1989, approximately 79 percent of its developed water was used for 
irrigation, 17 percent for municipal and industrial uses, 3 percent for 

‘An acre-foot is the volume of water necessary to cover 1 acre to a depth of I foot-about 326,000 
gallons. 
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environmental purposes, and 1 percent for recreation and other uses. 
Sources of water include the California State Water Project-a state 
system of dams, reservoirs, and aqueducts that delivers 2.4 million 
acre-feet annually-as well as direct diversions from rivers and streams, 
deliveries from U.S. Army Corps of Engineers reservoirs, deliveries from 
local water district reservoirs, and groundwater pumping. 

Central Valley Proj eet Federal irrigation rates are considered to be subsidized because they do 

Irrigation Rates Vary 
not include interest on the federal government’s costs incurred in 
constructing the irrigation component of the project facilities. Farmers 

Greatly receiving water from the CVP currently pay varying rates depending on 
(1) the type of contract established between the Bureau and the district for 
the repayment of costs owed the federal government and (2) the 
distribution costs charged by the districts. Generally, there are three 
different federal rate structures: the fixed contract rate, the full-cost rate, 
and the cost-of-service rate. Districts then add charges to these rates to 
cover districts’ operation and maintenance costs and distribution systems. 
Farmers not receiving CVP water pay a variety of water rates, depending on 
the source of the water. 

Most CYP farmers currently pay the fixed contract rates that were 
established in the original cvp irrigation contracts to cover the entire 
40-year term of the contracts. These rates were intended to repay the 
capital costs of cvp facilities without interest and to pay irrigation 
operation and maintenance (O&M) costs through a fixed charge on each 
acre-foot of water delivered. However, the contracts’ low fixed rates 
cannot pay growing operation and maintenance costs due to inflation and 
have not been sufficient to repay virtually any of the construction costs 
owed. Combined with interest-free repayment for over 40 years, the 
federal government has recovered very little of its actual costs. According 
to Bureau figures, irrigators owe approximately $I billion in capital costs2 

The full-cost rate resulted from amendments to reclamation law in the 
Reclamation Reform Act (RRA) of 1982 (43 U.S.C. 390aa to zz-1) and 
includes repayment of O&M costs, as well as the federal government’s 
capital costs altocated to irrigation and unreimbursed O&M expenses, with 
interest. The act increased the acreage limit from 160 owned acres to 960 
acres of owned or leased land that a farmer could irrigate with subsidized 
water. Some districts and farmers taking advantage of the expanded 

2The $1 billion is the sum of the nominal costs of construction over many decades. No interest was 
accrued, therefore, no adjustments were made for inflation or the opportunity costs for federal funds 
invested. 
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acreage limits agree to pay the Bureau a rate at least sufficient to cover the 
Bureau’s O&M costs. Those farmers wanting to irrigate leased land over the 
960-acre limit are charged the full-cost rate for the additional acreage. 

The cost-of-service rate is the contract rate for water districts after they 
renew their contracts, Under a 1986 statutory requirement, irrigators using 
CVP water must repay their portion of capital costs without interest by the 
year 2030 and pay O&M deficits3 accruing on or after October 1,1985, with 
interest. Irrigators are required to pay annual O&M costs each year. 
Farmers in districts that have renewed their original 40-year contracts pay 
the cost-of-service rate. By the end of 1996, over one-fourth of the original 
40-year contracts will have expired and be subject to these new rates. 

Table 1.1 illustrates different rates in three of the largest districts. Some 
farmers pay the fixed contract rate plus the district’s rate for distribution 
costs. Some farmers who farm more than 960 acres pay the district’s rate 
plus the CVP’S fullcost rate for leased acreage in excess of 960 acres. Once 
irrigation contracts are renewed, farmers pay the cost-of-service rate plus 
the district distribution charges. District rates vary depending on the type 
of distribution systems used and pumping requirements. As shown in table 
1.1, in some cases the Bureau rates may be only a small portion of the total 
rates paid for irrigation water. 

Table 1.1: Sample 1992 Water Rates Per Acre-Foot 
CVP full-cost rate for District Range of 

Fixed farms in excess of Cost-of- distribution farmers’ 
District contract rate 960 acres service rate charges water rates 
Westlands $8.00 $45.79 $20.13 $14.48 $22.48 to 

$60.27 
Ark-Edison $3.50 $33.12 $19.10 $43.50 to $47.00 to 

$93.50 $126.62 
Glenn-Colusaa $2.00 $11.50 $6.73 $5.17b $7.17 to 

$16.67 
*Rates tisted are.those charged for CVP water. They do not reflect water received under water 
rights held by the district prior to construction of the CVP. 

bGlenn-Colusa charges farmers by the acre for water, not by the acre-foot. The distribution 
charges are estimated based on 7.8 acre-feet of water required to grow rice. 

3As of 1992, about 76 percent of CVP contracts were operating with an annual O&M deficit. 
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CVP Improvement Act 
Increases Future 
Water Rates 

Chapter 1 
Introduction 

In October 1992, the Congress passed the cvp Improvement Act (Title 
XXX?X, P.L. 102~575), which increases irrigation rates. Section 3405(d) 
provides that all contracts for a term longer than 3 years entered into, 
renewed, or amended after the act was passed are subject to tiered water 
pricing. Under this approach, the rates will be based on how much of the 
total amount of water available under its contract a district receives. The 
first 80 percent of a district’s contract water will be charged at the 
district’s cost-of-setice rate. The next 10 percent will be charged at a rate 
halfway between the cost-of-service rate and the full-cost rate. The final 
10 percent will be charged the full-cost rate; that is, the rate for the final 
10 percent of the water delivered will include both capital and interest on 
the capital costs. Table 1.2 illustrates how the Westlands Water District’s 
1992 cost-of-service rate would increase from $30.86 per acre-foot to 
$35.74 per acre-foot under the act, once its existing contract expires in 
2007 and it enters into a new contract. 

Table 1.2: CVP Improvement Act’s 
Effect on the 1992 Westlands Water 
District’s Cost-of-Service Rate 

Applicable rate 
Amount of water delivered (per acre-foot) 
80% of the contract total $30.86 
N-90% of the contract total $47.12 
91-100% of the contract total $63.37 
Weighted average price for all contract water $35.74 

Revenues from the tiered pricing component of irrigation rates will be 
placed in a restoration fund of up to $50 million annually for fish and 
wildlife. If fund receipts are not sufficient to meet the amounts required 
under the actp the Secretary will assess a fee of up to $6 per acre-foot on 
irrigation water and $12 per acre-foot on municipal and industrial watxz6 
Some farmers may avoid much of the price increases under the act by 
maintaining valuable wildlife habitat. Farmers who produce a crop that 
provides significant habitat for waterfowl, as determined by the Secretary, 
are not subject to tiered pricing. Furthermore, the act provides farmers 
with incentives of up to $2 million annually, either directly or through 
credits against contractual obligations, to keep fields flooded during 
appropriate periods during the year for waterfowl habitat. How these 
incentives will be distributed will be determined by the Secretary. 

4The act requires that funds be sufficient to meet amounts appropriated by the Congress each year 
until fiscal year 1998. If $50 million per year haa not been appropriated on an average annual basis, the 
Secretary will increase surcharges in fiscal year 1998 and each fiscal year thereafter to generate 
$50 million per year on a 3-year rolling average basis for each fiscal year following enactment of the 
act. 

%x-charges are indexed to October 30,1992 
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Conversely, the act charges additional fees to districts receiving water 
diverted from the San Joaquin River. These districts, located in the CVP’S 
Friant Unit, must pay a surcharge of $4 per acre-foot for all water 
delivered on or before September 30,1997, in addition to other fees or 
increased rates. The surcharge increases in increments up to $7 per 
acre-foot for water delivered after September 30,1999, until the Secretary 
completes, and is authorized to implement, a plan that includes 
reestablishing and sustaining anadromous fisheries in the San Joaquin 
River. 

Other Rates in the 
Central Valley Vary 
Greatly 

Farmers not receiving cvp water pay a wide variety of water rates, 
depending on the source of the water. Some rates are higher than CVP 
rates, while others are lower. Although some farmers pay rates much 
higher than others, they continue to farm. Farmers receiving water from 
the State Water Project must pay the full cost of the water, including the 
capital costs of project facilities with interest and distribution systems. 
Those located in the southern region of the Central Valley who receive 
State Water Project water may pay twice as much as their neighbors 
receiving cvp water. For example, farmers within the Wheeler-Ridge 
Maricopa Water Storage District paid as much as $200 per acre-foot in 
1992 for water from the State Water Project. In contrast, the most 
expensive rate for farmers in the adjoining Arvin-Edison Water Storage 
District receiving nonfull-cost cvp water was about $100 or less per 
acre-foot. These rates represent the extreme range of different rates paid 
for CVP and the State Water Project irrigation water. Table 1.3 provides 
examples of the various rates farmers pay for non-cvP water. 

Table 1.3: 1992 Water Rates for Farmers Not Receiving CVP Water 
Retail cost of water 

Water district (per acre-foot) 
Wheeler-Ridge Maricopa $1 oo-$200 
Alta Irrigation District $19.48 
Modesto Irrigation District $4.13 
Central California Irrigation District $8.37 

Source of water 
State Water Project. 
Kings River via Pine Flat Dam (Corps of Engineers Dam). 
Don Pedro Reservoir (a nonfederal reservoir and dam). 
Receives water from the Bureau’s Delta-Mendota Canal in 
exchange for river-rights water, 

Farmers without adequate sources of surface water often pump 
groundwater. Many farmers rely on groundwater for some of their water. 
Generally, groundwater costs are higher than surface water and vary by 
how far the water must be pumped. Pumping costs range from around $20 
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to over $75 per acre-foot for energy and may cost $350,000 or more to 
install a well. When surface water prices exceed groundwater pumping 
costs, farmers will pump groundwater to replace surface water. As more t 
water is pumped, water levels can decline and groundwater pumping costs i 

can increase.” 

Water Use Problems 
in the CVP 

We documented significant environmental and water use problems 
associated with irrigation practices carried out under cvp water service 
contracts in our 1991 report7 These problems include environmental 
degradation from selenium8 poisoning and increasing salinity, the 
production of subsidized crops with subsidized water, and inadequate 
water supplies for fish and wildlife. Furthermore, with water dedicated to 
irrigation in contracts, water cannot be used to meet emerging demands in r 
California such as urban use. To address these concerns, we 
recommended that the Secretary of the Interior determine the impacts of 3 
renewing cvp contracts for the same quantities of water for long terms. We 
recommended that the analysis include a demonstration of the extent to 
which problems associated with water service contracts can be mitigated 
by changes in contract terms, including consideration of market I 
mechanisms such as raising irrigation rates, to promote more efficient 
water use and conservation. We also recommended that the Congress 
amend reclamation law to allow contract renewals for lesser quantities of i 
water and shorter periods of time. Since the completion of our report, the 
CVP Improvement Act was passed, which not only raises irrigation rates 
but requires environmental impact statements before long-term contract 
renewal, limits contract terms to 25 years, dedicates 800,000 acre-feet of 
water to fish and wildlife and encourages water markets by allowing cvp 
farmers and districts to voluntarily resell some agricultural water supplies 
to other uses, such as municipal, industrial, and environmental purposes. I 

Objectives, Scope, 
and Methodology 

The Chairman of the Subcommittee on Water and Power, Senate 
Committee on Energy and Natural Resources, asked us to: (1) estimate the 
impacts on farmers’ profits of the higher irrigation rates mandated in the 1 

1992 cvp Improvement Act and of further rate increases to recover the 

*Excessive groundwater pumping can result in overdraft of the groundwater supply and land 
subsidence, in which land collapses. 

r 

TReclamation Law: Changes Needed Before Water Service Contracts Are Renewed (GAO/RCED-91-175, 
Aug. 22, 1991). 

*Selenium is a trace element that occurs naturally in soil and is needed in small amounts to sustain life. 
However, high concentmtions of selenium attributed to drain-water runoff from agriculture have been 
linked to waterfowl deformities, embryo mortality, and death in adult birds. 
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capital costs before 2030 and to recover the interest on construction costs, 
(2) estimate the financial benefits to the federal government of increasing 
the irrigation rates, and (3) determine the ways farmers can mitigate the 
impacts of increased water rates. 

Our review considered increasing water rates as an option to improve 
irrigation efficiency and conserve water in the cvp and increase federal 
revenues. We did not address other options to achieve these benefits such 
as changing water allocations or using water markets. These options 
would impact farmers differently. We currently are analyzing issues 
associated with the development of water markets in the 17 western states 
and will report our findings separately in an upcoming report9 We did not 
examine the effects of higher irrigation rates on local economies. Such a 
review was beyond the scope of our work. 

To determine the impact of increased cvr irrigation rates on cvp farm 
profits, we created farm budgets designed to represent farm operations for 
major commodities grown in two regions of the Central Valley: the San 
Joaquin Valley and the Sacramento Valley. We estiated the effect of 
increased rates as mandated in the cvp Improvement Act, further rate 
increases to recover costs before 2030, and increases to recover interest 
on capital costs. We used a computer program developed by the University 
of California at Davis to create the farm budgets and used 1990 production 
data representative for commodities grown in the two districts. We used 
the Bureau of Reclamation’s 1990 cost-of-service rates for two of the 
largest districts in the m-the Westlands Water District and the 
Glenn-Colusa Water District-as our base irrigation rate. 

Inputs to the farm budgets were provided by agricultural extension service 
officials, agricultural economists, and farmers in the Westlands and 

3 

Glenn-Colusa districts. The farmers were recommended to us as i 
knowledgeable about various farming practices and alternatives by 
agricultural extension service officials and the Director of Irrigation 
Training and Research, Agricultural Training Department at California 
Polytechnic State University at San Luis Obispo. Production cost data 
were provided largely by the University of California at Davis. We chose 
the commodities examined in our budgets on the basis of district crop 
reports and interviews with officials from the U.S. Department of 
Agriculture’s Agricultural Stabilization and Conservation Service (tics), 

the University of California Cooperative Extension Service, and farmers / 
recommended to us to reflect the most commonly produced crops in each 

8 Water Transfers: More Efficient Water Use Possible If F’roblems Are Addressed, (GAO/RCED-9435). / 
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district. We based crop acreage on reclamation law acreage limitations, 
1990 district crop reports, ASCS support program policies, and other factors 
affecting production decisions. The budgets refIect the impact of irrigation 
rate increases with current cv~ contract deliveries but do not consider the 
impact of possible reductions in water supplies resulting from drought or 
implementation of the cvn Improvement Act, the Endangered Species Act, 
or other environmental requirements. 

Our inputs were reviewed by university professors, the farmers, officials 
from ASCS, and the California Cooperative Extension Service. The farm 
budgets are discussed in detail in appendix I. 

To determine the benefits to the federal government of increased irrigation 
rates beyond those required by the cvp Improvement Act,” we increased 
the capital portion of the water rates, that is, the portion attributed to 
repaying cvn facilities. We increased the capital portion of irrigation rates 
for each irrigation and water district by 25percent increments up to 100 
percent at the date of contract renewal. Increasing the rate would 
accelerate repayment of the $1 bilhon in capital costs owed. We used the 
Bureau’s figure for the amount of capital costs owed by irrigators. We also 
used Bureau data indicating districts’ contract expiration dates and annual 
water deliveries to determine when the cvp contracts wiII be renewed and 
the capital rates necessary to repay the project by 2030. We then 
calculated the present value of the repayment at higher irrigation rates and 
compared it with the present value of the repayment at the current rate. 
The current rate does not consider inflation and the real rate of interest 
forgone to the government. 

To determine how farmers can mitigate the impacts of higher irrigation 
rates, we reviewed the literature addressing the effects of increasing 
agricuhural water rates on farm management and irrigation practices and 
technologies. Our economists examined the methodology of the studies 
presented in the literature to identify those studies on which we could 
base sound conclusions. We met with officials from several districts, the 
Bureau of Reclamation, ASCS, and the Western Farm Credit Bank and 
interviewed the farmers recommended to us in the Westlands Water 
District and Glenn-Colusa Irrigation District. We also interviewed 
agricultural economists from Stanford University, the Universities of 
California at Davis, Berkeley, and Riverside; the California State 
Universities at Fresno and Chico; as well as California Polytechnic State 

‘OThe capital portion goes ID repay costs alIocakd to the CVP’s irrigation functions. CVF cost 
allocation is explained in our report entitled Bureau of Reclamation: Central Valley Project Cost 
Allocation Overdue and New Method NeededN 
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University, San Luis Obispo; and the Bank of America, a major agricultural I 

lender. We worked with a number of these economists in developing our 
methodology and reviewing the accuracy of the information in our report, 

Significant studies and reports used in conducting our work are listed in 
the Selected Bibliography at the end of this report. 

Our work was conducted between October 1991 and December 1993 in 
accordance with generally accepted government auditing standards. 

Agency and Other 
Comments 

We requested and received comments on a draft of this report from the 
Bureau of Reclamation and the Central Valley Project Water Association, 
which represents approximately 90 water and irrigation districts that 
contract for water from the Central Valley Project. The Central Valley 
Project Water Association asked us to include comments provided by the 
Westlands Water District. Comments we received and our responses are 
summarized at the end of chapter 4 and presented in full in appendixes II, 
III, and IV. We have made changes to the report where appropriate. 
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Farm Budgets 

Using farm budgets designed to represent farm operations for the major 
commodities grown in two regions, we simulated the impacts on cvp 
farmers’ profits of raising cvp irrigation rates, under various scenarios. 
These budgets represent hypothetical farms at one moment in time and 
hold constant all factors affecting farm profit except irrigation rates. We 
determined that increasing the rates in accordance with the CXP 

Improvement Act and up to full cost would decrease farm profits, but the 
hypothetical farms would remain profitable. Economic studies show that 
the loss indicated by our models will be expressed through reduced land 
values. Some farmers with low profits, or with high debt and reduced 
equity, may not be able to maintain viable farms. However, information 
from agricultural lenders indicates that the effect on California’s overall 
farm economy is not likely to be severe. If irrigation rates were increased 
beyond the requirements of the cvp Improvement Act, the cvp’s 
outstanding debt would be retired more quickly and federal revenues 
would be increased. However, impacts on farmers would be greater than 
those resulting from the cvp Improvement Act. 

To determine the impact of increased cvp irrigation rates on CXP farm 

Indicate That Higher 
profits, we created farm budgets designed to represent farm operations for 
five major commodities grown in two regions of the Central Valley: the 

Irrigation Rates San Joaquin Valley and the Sacramento Valley. Farming practices differ 

Impact Profits to greatly between these two valleys primarily because of different soil 
conditions. 

Varying Degrees 
Budgets Represent 
Hypothetical Farms With 
All Factors Except Water 
Held Constant 

Each farm in the CVP is unique, and actual impacts of higher irrigation rates 
will vary from those calculated in our budgets. Other types of farms exist 
in the Central Valley, such as orchards and vineyards, that produce 
high-value crops. Farms that produce low-value pasture crops such as 
alfalfa also exist in the Central Valley. While our budgets should not be 
construed as indicative for all farms, we believe that they provide an 
indication of the effects of increased irrigation rates on farms with similar 
characteristics to our simulated farms. 

The budgets indicate the profits’ generated by the five commodities at one 
I 

point in time, keeping all variables except irrigation rates constant. 
Therefore, profits were measured without adjusting for possible changes 

‘Farm profits are defined as gross returns minus production costs. Production costs include skilled 
and unskPled labor costs for all work on the farms but do not include an allowance for farmers’ 
management skills. The budgets reflect profits before reductions for taxes. 
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in farming practices farmers might make in response to higher irrigation 
rates, such as changing the type of crops planted, installing new irrigation 
technologies, and reducing water application rates. These changes could 
reduce impacts on profits. Profits also do not consider the changes in land 
values associated with higher irrigation rates. The value of farm land 
represents the present value of future income that can be generated from 
the highest and best use of the land. If water rates increase, then present 
and future farm incomes will decrease, reducing the value of the land to 
farmers. The amount of the reduction will depend upon changes to farm 
practices that farmers make to adjust for higher water costs. We did not 
include these factors because of the difficulty of predicting changes to 
farming practices in response to higher rates and in determining how land 
values would change. 

Actual impacts on farmers over time will depend upon the individual 
farmer’s circumstances and adjustments made in response to higher 
irrigation rates. For example, along with decreased land values will be 
lower land rents for farmers who lease land. Lower rents should offset 
higher water costs for farmers who lease land, at least in part. However, 
some farmers could experience a short-term reduction in profit until lower 
land values are reflected in rental leases. In contrast, those who own land 
will experience the loss associated with higher water costs by losing some 
equity in their landholding as a result of decreased values. 

Changes in variables other than irrigation rates, such as commodity prices 
and other production costs, can affect farm profitability as well. Our 
budgets do not account for changes other than those in irrigation rates. 
For example, we did not consider reductions in irrigation water deliveries 
that may occur under the Endangered Species Act, the cvp Improvement 
Act, or other environmental requirements because these reductions are 
uncertain; therefore, all conclusions are based on farmers receiving their 
current contractual delivery levels. It is unknown how the Secretary will 
implement the cw Improvement Act’s provision mandating 800,000 
acre-feet for fish and wildlife. The Bureau has developed rough estimates 
of possible reductions over the next 5 years to meet environmental 
requirements and estimates that some farmers may receive 50 to 
65 percent of their current contractual supply. However, the Bureau 
stresses that these figures are very uncertain. We chose not to include 
changes based on highly uncertain estimates of water supply reductions. 

As water deliveries to some farms decrease as a result of environmental 
requirements, irrigation costs per acre-foot could increase further and 
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impacts on farmers could be greater. Irrigation costs per acre-foot can / 

increase as water deliveries decrease because the fixed O&M costs apply to 
fewer acre-feet of water. Furthermore, farmers may increase groundwater 1 
pumping to make up for reduced surface supplies. Groundwater costs I 

often are substantially higher than surface water costs. 1 

Table 2.1 is a summary budget of the costs, returns, and profits for each of 
the five commodities simulated in the budgets. AlI costs are based on 1990 
prices, the most recent year for which complete data are available. The 
water rate used was the base 1990 cost-of-service rate for the Westlands 
Water District in the San Joaquin Valley and the Glenn-Colusa Irrigation 
District in the Sacramento Valley. These are among the largest districts in 
the Central Valley. Acreage for each crop is baaed upon the ratio of each 
crop’s production acreage to total production acreage in the district, in 
addition to other factors affecting production decisions. For example, 
garlic production is dependent on the availability and acreage 
requirements of garlic processor contracts2 Districts in the Sacramento 
Valley that receive cvp water through the Tehama-Colusa and Corning 
Canals have significantly different cropping patterns and CVP water 
charges from the Glenn-Colusa Irrigation District. Therefore, our 
Sacramento Valley farm budget does not reflect conditions in these 
districts. 

Table 2.1 shows a profit for all commodities except wheat. Farmers plant 
wheat as a rotational crop, despite its low value, because it provides an 
opportunity for weed control and land leveling after harvest and helps 
control some soil organisms. In addition, farmers may plant wheat as a 
means for maximizing the benefit of winter rainfall. Tables I.2 throu& I.6 
provide more detailed commodity budgets. (See app. I.) 

%rlic is one specialty crop grown in the Westlands Water District-&hers include onions, melons, 
and certain vegetables. We used garIic as a proxy for other specialty crops grown in the district. 
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Table 2.1: Summary Budget of 1990 Costs and Returns Per Acre for Hypothetical Farms 
Costs and returns per acre 

San Joaquin Valley Farm 
Cotton Tomatoes Garlic 

Sacramento 
Valley Farm 

Wheat Rice 
Production acreage 500 225 160 75 320 
Yield per acre 

Gross return 
Production costs: 
Preharvest 
lrrigationC 
Harvest 
Overhead 
Land rent 
Total production costs 
Profit per acre 

1360a 35.50 9.51 2.87 76 
pounds tons tons tons CWP 

$1,192.85 $1,799.14 $1.428.40 $403.52 $854.24 

$297.76 $521.21 $259.48 $165.38 $225.20 
$135.62 $114.51 $142.50 $74.35 $48.71 
$171 .a8 $511.87 O.Od $30.00 $163.27 
$200.30 $140.92 $111.97 $96.94 $49.68 
$217.92 $217.92 $217.92 $217.92 $211.50 

$1,023.48 $1,506.43 $731.87 $584.59 $698.36 
$169.37 $292.71 $696.53 $(181.07) $155.88 

BThe yield per acre for cotton includes I.360 pounds of acala-lint and 2,275 pounds of seed. 

bCwi, defined as a hundredweight or 100 pounds, is a standard measure for rice. 

CThe costs for irrigation include both the cost of water and labor to apply the water. 

dThe processor harvests the garlic and incurs the processing costs. The gross return is the price 
received by the farmer. 

CVP Water Is a Relatively 
Small Production Cost 

Our farm budgets revealed that the cost of CVP water is a small portion of 
total production costs. On the basis of the cost-of-service rate, the cost of 
cw water would range from 1 to 6.6 percent of the total production costs 
for the five selected commodities.3 The majority of farm production costs 
are for all other production factors, including land rent, and preharvest 
and harvest costs such as fertilizer, electricity, labor, and machinery. The 
significance of water costs varies with each crop. Generally, the greater 
the percentage of production costs represented by water, the greater the 
significance of water costs. Profits for farmers growing crops such as 
wheat, rice, or cotton, which have a relatively low value per acre, will be 

“The 1990 water rate used for the San Joaquin Valley farm was $36 per acre-foot, which included $19 
per acre-foot for the CVP cost-of-service rate and $16 per acre-foot for Westlands Water District 
charges. Glenn-Colusa Water District charges farmers for water by the acre instead of a cost per 
acre-foot as customary in other CVP water districts. The district allows 7.8 acre-feet of water per acre 
to grow rice and in 1990 charged $43.36 per acre. However, only a small portion of the water used is 
CVP water. We calcuiated the CVP rate per acre-foot to be $6.73. 
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influenced more by increases in water costs because water represents a 
larger portion of the crop’s value.4 i 

1 1 
Table 2.2 shows for the five commodities the total production costs, the 
cost, of cvp water per acre, and CVP water as a percentage of total costs. 

Table 2.2: Comparison of 1990 CVP Water Costs Per Acre to Total Per-Acre Production Costs of Hypothetical Farms 
Cotton Tomatoes Garlic Wheat 

1 
I 

Rice 
CVP water costs per acre $57 $57 $48 $38 $7 
Total production costs per acre $1,023 $1,506 $732 $585 $698 1 
Percent of water costs to total 5.6 3.8 6.6 6.5 1.0 

We assumed for the San Joaquin Valley farm that all water used in crop 
production was delivered from the CVP, not from other sources. However, 
for the Sacramento Valley farm, we calculated CVP rates only for that 
portion of water actually received from the cv~. Most, rice farmers in the 
Sacramento Valley held water rights from the Sacramento River before the 
CVP was built and now receive this water through CVP facilities, but the 
water is not considered cvp water. Many of these farmers supplement their 
original supply with cvp water. For example, Glenn-Colusa receives about 
720,000 acre-feet of river-rights water and 105,000 acre-feet of CVP water. 1 
Any changes in Bureau rates would not affect the cost of owned 
river-rights water. 

Farm Profits Decrease as 
Water Rates Increase 

To demonstrate the impact of higher irrigation rates on farm profits, we s 
compared profits using the cost-of-service rate with profits at higher rates. 
The higher rates analyzed were: (1) the cvp Improvement Act tiered rates 
with and without the $6 charge applied, (2) increases in the capital portion 
of these rates in increments of 25 percent up to 100 percent with the $6 
charge applied, and (3) the full-cost rate-which includes interest on the ii 

capital costs owed-with and without the $6 charge applied. Under the CVP 
Improvement Act, the additional charge may or may not be applied and 
may equal any amount up to $6 per acre-foot. Therefore, adding $6 to each 
rate illustrates the maximum impact under each scenario. AU of these 
rates are higher than the fixed contract rate that most farmers currently I 

pay for water, but the cost-of-service rate will be the base rate when the 
contracts are renewed. i 

‘A crop’s value is equal to the amount of the commodity produced per acre times its selling price-the 
revenue generated from the crop. 
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Table 2.3 shows the impact on the total farm profits of our hypothetical 
farms of increasing the water rates from cost-of-service through full cost. 

Table 2.3: Decrease in Farm Profits of Hypothetical Farm Budgets as a Result of Increased Water Cost 
San Joaquin Valley Farm Sacramento Valley Farm 

Profit on Decrease in Profit on Decrease in 
Water rates operations profit (percent) operations profit (percent) 
Cost-of-service rate $248,411 a $49.882 a 

$237,756 4.3 $49,652 0.5 
$221,406 10.9 $47,732 4.3 
$216,801 12.7 $47,563 4.6 
$212,168 14.6 $47,396 5.0 

CVP Improvement Act rate (excluding $6/acre-foot 
charge) 

CVP Improvement Act rate (including $6/acre-foot charge) 
CVP Improvement Act rate plus 25% increase in capitalb 
CVP Improvement Act rate plus 50% increase in capitalb 
CVP improvement Act rate plus 75% increase in capitalb $207,563 16.4 $47,226 5.3 
CVP Improvement Act rate plus 100% increase in capitalb $202,958 18.3 $47,060 5.7 
Full cost (excluding $6/acre-foot charge) $177,261 26.8 $48,356 3.1 
Full cost with $6/acre-foot charge $160,911 34.2 $46,436 6.9 

aData not applicable. 

bThe increase in capital contributions includes the 56 per acre-foot charge for the Restoration 
Fund. 

Table 2.3 shows the following: 

l On the basis of the per-acre returns for each commodity and the acreage in 
production, we calculated farm profits at $248,411 for the San Joaquin 
Valley farm and $49,882 for the Sacramento Valley farm. 

l When CVP Improvement Act rates are applied, profits decreased by about 4 
and 11 percent for the San Joaquin Valley farm to $237,756 and $221,406, 
respectively, depending on whether the additional $6 per acre-foot charge 
is applied. Profits declined less than 1 percent for the Sacramento Valley 
farm when the $6 charge is not applied because the act’s tiered pricing 
requirements increased CVP rates by less than $1, and only a small portion 
of Sacramento Valley farm water is CVP water. If the tiered pricing is not 
applied, the profit would remain at its base level. This will occur under the 
act for crops that provide habitat for waterfowl in their fields, such as rice.5 
When the maximum $6 charge is applied, profits decreased by 4.3 percent 
to $47,732. 

6The CVP Improvement Act waives application of tiered pricing for any project water delivered to 
produce a crop that the Secretary of the Interior determines will provide significant and quantifiable 
habitat values for waterfowl in fields where the water is used and the crops are produced. 
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l When water rates are increased beyond the CVP Improvement Act 
requirements to repay the capital costs sooner, profits decreased more 
substantially. At a MO-percent increase in capital costs, profits decreased 
from $221,406 to $202,958 for the San Joaquin Valley farm-an additional 
decrease of 7.4 percent. Profits decreased from $47,732 to $47,060 for the 
Sacramento Valley farm-an additional decrease of 1.4 percent. These 
increased rates include the maximum $6 charge. Decreases in profits from 
higher capital rates would be less without this charge. 

l When the rates are increased to reflect the full cost for water, profits 
declined to $177,261, or 27 percent less than the cost-of-service rate, for 
the San Joaquin Valley farm. Profits declined to $48,356, or 3.1 percent less 
for the Sacramento Valley farm. This decrease in profit at full cost is less 
than the decrease at previous rates that include the maximum $6 charge 
because the difference between the full-cost rate and the cost-of-service 
rate for Glenn-Colusa water is between $4 and $5 dollars. Therefore, 
including the additional $6 charge in the other lower rates adds to water 
costs substantially. 

l When the full-cost rate and the maximum $6 per acre-foot charge were 
considered, profits declined for the San Joaquin Valley farm and the 
Sacramento Valley farm to $160,911 and $46,436, respectively. These 
profits are 34 and 7 percent lower than profits at the cost-of-service rate. 

We assumed that crop prices will not increase in response to higher water 
costs and that cvp farmers are forced to absorb the increased costs. This is 
most likely for commodities for which the farmers have a relatively small 
share of the market, such as cotton and rice. For these crops, the farmers 
cannot pass along the cost increases to the consumers in the form of 
higher commodity prices because others in the market can maintain lower 
prices. Any crop price increases would reduce the effect of increased 
water rates on farmer profits. 

Under each scenario, although profits declined, the production of all 
commodities remained profitable at full cost except wheat. Even before 
raising the cost of water, however, wheat did not generate a profit. The 
greatest impact on farm profits (34 percent) occurred when irrigation rates 
were increased from the cost-of-service to full-cost plus the $6 charge for 
the San Joaquin Valley farm. Impacts on profits were much less 
(7 percent) for the Sacramento Valley farm because only a potion of the 
water delivered from the CVP is subject to rate increases. In general, 
because the capital portion of the irrigation rate in both the San Joaqtin 
and Sacramento Valleys is usually the smallest component of the rate, 
large increases in this portion of the rate will not increase the overall rates 
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paid by irrigators significantly. For example, the CZP Improvement Act rate 
we calculated for Westlands Water District was $38.956 per acre-foot. The 
capital repayment portion was $6.77. By doubling the capital portion-an 
increase of 100 percent-the overall rate increased to $45.72 per acre-foot, 
an overall increase of 17 percent. 

Drought Evidence 
Suggests That Central 
Valley Agriculture Will 
Continue With Higher 
Irrigation Rates 

As production costs-such as water-increase and farm profits or land 
values decrease, farm viability can be affected. Other production costs, 
such as fertilizer or labor costs, may also vary and affect farm viability. 
Some farmers with low profits or with high debt and reduced equity may 
not be able to maintain viable businesses if water costs increase. For 
farmers with low profits, a small increase in costs could cause the farm to 
become unprofitable. Similarly, farmers with high debt who experience 
reduced equity as a result of higher irrigation rates may be unable to cover 
their operating costs plus debt payments, as reduced equity reduces their 
borrowing capacity for loans. Local economies that rely on income from 
these sources can be harmed also, as property tax revenues and incomes 
decline. 

However, data on California farms during the 6-year drought from 1987 
through 1992 indicate that the effect of increased irrigation rates on 
California’s overall farm economy is not likely to be severe. These data 
indicate that the effect of water price increases on farm viability is likely 
to be small relative to other factors. For example, during the drought 
farmers encountered water shortages and higher costs for water, but 
losses on farm loans during the drought declined from levels in the middle 
1980s. 

Farm water costs were greater during the drought than in prior years for 
several reasons. Because of water shortages, the Bureau cut water 
deliveries to some of its agricultural districts to 25 percent of normal in 
both 199 1 and 1992. The water farmers received was more expensive per 
acre-foot delivered because the fixed O&M costs applied to fewer acre-feet 
of water. For example, the Westlands Water District’s 198980 rate was 
$30.45 per acre-foot and increased to $35.04 per acre-foot for 1990-91. 
Furthermore, farmers increased groundwater pumping during the drought 
to make up for reduced surface supplies. Groundwater costs, which 
include the cost of drilling a well, installing a pump, and paying for 

‘?he rate is based on 1999-91 rates supplied by the Westlands Water District and increased by the 
tiered pricing provisions of the CVP Improvement Act. The $33.95 rate consists of $6.7’7 in capital costs 
owed, $3.91 for tiered pricing under the CVF’ Improvement Act, $12.26 for Bureau O&M, and $16.01 for 
irrigation district fees. 
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electricity to pump the water, often are substantially higher than surface 
water costs. 

Despite higher water costs, information from agricuhural lenders indicates 
that California’s farm economy remained stronger during the drought than 
during the mid-1980s, a period of relatively stable water costs but 
declining farm sale values. According to a report by the Bank of America, a 
major agricultural lender in California, higher water costs caused by the 
drought have impacted farm profits and may be significant for individual 
farmers. However, the strong farm economy during the drought indicates 
that higher costs have not affected the farm economy overall as much as 
other key economic variables, such as interest rates, the export market, 
and the value of the U.S. dollar. These factors contributed to the decline of 
the farm economy in the mid-1980s. 

Similarly, data from agricultural lenders such as Western Farm Credit 
Bank suggest that other factors have affected the financial stability of 
farmers more than higher water costs. Data on loan losses for member 
lending institutions within the Central Valley for the period 1982 through 
1991 revealed that Western Farm Credit suffered severe Ioan losses during 
the middle 198Os, a period of relatively stable water prices. Figure 2.1 
illustrates that this trend was reversed during the drought period of 1988 
through 1991, even though the cost of water increased. Other factors 
appear to have affected farm profitability more substantially than water 
costs. 
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Figure 2.1: Western Farm Credit Loan 
Loss Data for 1981-92 118 (Dollars in Millions) 
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While some farmers may not be able to maintain viable farms, most land 
will continue to be farmed. As irrigation rates increase, the value of the 
land declines to reflect the income it can now generate. Some farmers may 
not be able to maintain their farms, but other farmers can purchase or 
lease this land at its reduced value. With lower land values, land 
production costs are lower and farming can be profitable. This is 
illustrated by the fact that farmers currently pay a wide range of irrigation 
rates in the Central Valley, yet continue to remain viable, 

In the past year, land values in the Central ValIey have been declining for a 
variety of reasons, including uncertainty over water deliveries caused by 
the drought and future environmental restrictions. Increased irrigation 
rates would cause these values to decline further. In addition, as water 
deliveries to cvp farmers are reduced because of environmental 
requirements, land values will decrease further and more land will go out 
of production than would by rate increases alone. However, marginal land 
that produces lower-value crops is the land most likely to be taken out of 
production and the retirement of marginal land wiIl have a less significant 
impact on the farm economy than retirement of more productive land. 

Page 30 GAOIRCED-94-8 Water Subsidies 



Chapter ‘2 
Increased Water Rates Will Reduce Farm 
Profits and Increase Federal Revenues 

Increasing Capital 
Portion of CVP 
Irrigation Rates Can 
Enhance Federal 
Revenues 

The capital portion of the irrigation rate is used to repay the estimated 
$1 billion in capital costs that are allocated to be repaid by users of CVP ! 
irrigation facilities. Under a 1986 statutory requirement, the Secretary is to 
adjust rates if the rate in effect is not adequate to recover costs owed by 

i 

the year 2030. By increasing the capital portion of the irrigation rate, we E 
accelerated the repayment of the $1 billion in capital costs owed. 

i 

This acceleration increases the present value of the repayment due to the 
( 

time value of money. The present value of the $1 billion in capital costs 
owed is about $200 million7 if paid under the existing rate schedule 8 v 
between now and 2030. Under this rate schedule, a portion of the total 
$1 billion costs owed is paid each year, without considering inflation or 
interest forgone to the government. 

We calculated the present value of the repayment at higher irrigation rates 
and compared it with the present value of the repayment at the current 
rate, assuming that current CVP delivery levels continue. We did not &just 
the operation and maintenance portion of the rates because these will be 
acijusted annually as costs fluctuate. Doubling the capital portion of 1990 
irrigation rates speeds up recovery of capital costs owed by 12 years and 
increases the present value of the repayment by $114 million. The results 
of our analysis are shown in table 2.4. 

Table 2.4: Enhanced Federal Revenues 
and Earlier Repayment Period If Dollars in mWx7s 
Capital Portion of Water Rates Is 

1 

Increased Percentage increase in capital portion of 
Years of 

Enhanced revenues 
rates 

repayment 
(present value) saved 

25 $35 
50 $65 

4 ] 
a 

75 $91 10 

If irrigators paid the full-cost rate, which includes interest on the capital 
costs owed, then the present value of the amount repaid would be the full 
amount allocated to irrigation, about $1 billion, or $800 million more than 
would have been repaid without interest. The impacts on farmers’ profits 
and land values would be greater at this rate than at smaller price 
increases. An increase in irrigation rates to full cost would result in a 
34-percent decline in profit for our hypothetical San Joaquin Valley farm, if 

‘We calculated the present vrtlue of the approximately $1 billion over 37 years at an estimated Treasury 
bond rate of 8 percent. Present value is cakuked in 1992 dollars. 
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the $6 surcharge is included, and a 27-percent decline without the 
surcharge. 

Legislation to 
Increase Irrigation 
Rates 

As present legislation only requires that the Secretary recover costs by the 
year 2030, a legislative change would be needed to require the Secretary to 
recover such costs at an earlier date. However, the 1986 statute does not 
preclude the Secretary from collecting capital costs at an earlier date. In 
addition, a fundamental change in reclamation law would be needed to 
generally charge interest on irrigation capital costs. If such changes were 
to apply to contracts already renewed, it might give rise to irrigators’ 
claims that the United States breached its contracts and may subject the 
federal government to claims against it for damages. Moreover, the more 
contracts that are renewed, the more difficult it may become to effect 
change because terms in already renewed contracts may be viewed as the 
norm. 
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Studies completed by economists at California universities and lending 
institutions and our discussions w&b farmers, agricultural economists, 
district of&i&, and others indicate that increased irrigation rates give i 
farmers incentive to change their farm management practices and reduce 
water use. Farmers may reduce water use by changing irrigation practices ’ 
and technologies and changing crops grown. j Y 

Farmers May Increase Some farmers may increase irrigation efficiency and reduce water use 

Irrigation Efficiency 
through improved irrigation practices and technologies. Farmers change 
their irrigation practices or install more efficient technologies if the 
benefits from increased efficiency, such as lower water costs and hi&er 
yields, are at least equal to the costs of the improvements. 

f 
Increased Irrigation Increased irrigation efficiency can be realized through improved irrigation i 
Efficiency and Decreased practices or technologies. Irrigation efficiency is defined as the percentage 
Water Use Can Be of irrigation water applied to a field that is beneficially used by the plants. 

Achieved by Improved The greater the efficiency, the less water is lost to runoff, to evaporation, 
z 

Practices and Technologies or to the ground below a level usable by the crop. With higher efficiency, 
farmers use less water to produce a crop and, therefore, pay for less water. 

Most cvp farmers use less efficient gravity-flow surface irrigation systems 
rather than more efficient pressurized systems. Surface irrigation relies 
upon on-far-m canals or ditches to distribute water through channels. A 
channel may be a narrow furrow,’ such as those used for row crops or as 
wide as an entire field, such as those used for rice. Farmers can increase 
efficiency and save water by adopting new management practices for 
surface irrigation systems. The water savings achieved by improved 
surface irrigation practices vties depending on the soil type and type of 
crops grown on a given farm. These practices include, among others, 

. shortening the furrow lengths for row crops to reduce losses to the soil, 

. replacing siphon tubes and ditches with pipes to contxol the release of 
water into furrows, 

. using specialized equipment to schedule irrigation based on soil moisture, 

. leveling fields to control runoff, and 1 

. re-using runoff water after it reaches the end of the field. 

; 

‘Furmw irrigation is used in relatively level basins and consists of shallow channels formed between 
rows of crops. The furrows generally run parallel to the maximum field slope. Water from a ditch or 
pipe enters the upper end of the furrows and runs the length of the row. When water reaches the lower 
end of the tow, some will run off the field if it is not blocked. 
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Pressurized systems such as sprinkler or drip irrigation are generally more 
efficient than surface irrigation systems and generally save more water 
because they allow the farmers to irrigate more frequently, improve 
irrigation uniformity, and reduce water losses to deep percolation and 
runoff. The systems may also improve crop yields. 

Table 3.1 shows water application efficiencies for various types of 
irrigtion systems. 

Table 3.1: Water Application 
Efficiencies of Various Irrigation 
Systems Type of irrigation system 

Furrow 
Sprinkler 
Drip 
Source: California State University at Fresno. 

Attainable 
efficiencies 

60 - 75% 
65 - 90% 
75 - 90% 

Table 3.2 compares the water savings that may be achieved by changing 
irrigation technologies from conventional furrow irrigation. The data were 
generated by research done in the San Joa@n Valley2 for cotton 
production. 

Table 3.2: Comparison of Water 
Requirements for Growing Cotton With 
Various Irrigation Practices and 
Technologies 

Type of irrigation practice or 
technology 
Furrow 
Furrow with shortened runs 
Sprinkler 
Drip 

Water saving over 
Water used per acre furrow irrigation 

(acre-feet} as a Percent 
3.69 - 4.17 0 
3.18 - 3.57 13.8 _ 14.4 
2.79 - 3.13 24.4 - 24.9 
2.41 - 2.63 34.7 - 36.9 

Increased Cost of Water Efficient irrigation systems can be costly. Pressurized systems in 
Must Justify the Cost of partkukw are expensive to install and maintain and generally require 

Efficient Irrigation Systems electrical energy to operate pumps to maintain system pressure. For 
example, whiIe the cost to install shortened furrows is about $17 per acre 
with no additional maintenance costs, the costs to adopt a movable 
sprinkler irrigation system range from $100 to $500 per acre. Similarly, the 
costs to adopt drip irrigation may range from $250 to over $1,500 per acre. 

2Margriet Caswell, Erik Lichtenberg, and David Zilberman “The Effects of Pricing Policies on Water 
Conservation and Drainage,” American Journal of Agricultural Economics (Nov. 1990). 
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Irrigation experts from universities and districts agree that farmers will 
not incur the cost of purchasing, installing, and maintaining more efficient 
irrigation systems unless associated costs are recovered through the 
benefits and cost savings resulting from greater efficiency. Farmers can 
recover costs if the improved irrigation systems use less water, improve 
yields, or reduce other costs such as drainage management or irrigation 
labor. Whether or not it is profitable for a farmer to change to a more 
efficient irrigation system in response to higher water costs depends on a 
number of site-specific variables affecting farm profitability, such as type 
of soil, topography, microclimate, and type of crops. Therefore, it is 
difficult to predict if and how many farmers will switch to various 
irrigation systems. 

According to a report presented to the California Energy Commission in 
1992,3 farmers did switch to more efficient irrigation systems during 
California’s recent drought. From 1989 through 1991 farmers responded to 
the California drought by increased groundwater pumping, which provided 
irrigation water generally at a higher cost than CVP water. Concurrently, 
farmers improved their surface irrigation practices or installed pressurized 
systems. Results of the survey showed that farmers 

. shortened furrow lengths on about 13,000 acres, 
l installed new pressurized sprinkler irrigation systems on 59,050 acres, and 
l introduced new pressurized drip irrigation systems on 21,090 acres. 

The study concluded that farmers chose the technologies that were more 
water efficient. 

The Arvin-Edison Water Storage District is an example of a district that 
has expensive cvp water and efficient irrigation systems. In 1992, the cost 
of Arvin-Edison’s cvp water ranged from $47 to $129 per acre-foot as 
compared with the Central California Irrigation District where the average 
cost of water was about $8 per acre-foot. According to researchers at 
Stanford University, the Arvin-Edison distribution system contains lined 
canals, ditches, and pipelines that reduce water loss due to seepage or 

3Economic Implications of Increasing Electrical Rates to Agricultural Class Customers: Water Scarcity, 
Technology Substitutions, Farm Income, and Environmental Pollution in a Stylized Region in the San 
Joaquin Valley California, Ariel Dinar, Department of Agricultural Economics, University of California 
at Davis (1992). 
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evaporation.4 Furthermore, farmers make extensive use of sprinkler and 
drip irrigation systems for vegetables, orchards, and vineyards. 

Conversely, according to the same study, the Central California Irrigation 
District, which has cheaper irrigation water than Arvin-Edison, uses less 
efficient systems. The distribution system consists of unlined canals or 
ditches, and the predominant irrigation methods are furrow or flood. 
While very little use of drip irrigation was reported, farmers are starting to 
improve their irrigation practices by using shorter furrow runs. 

Farmers May Change In general, shifting to less water-consuming crops is one option that some 

Crops Grown in 
farmers may be able to use to reduce the impact of higher water costs on 
profits. Economic theory indicates that if all factors affecting farm 

Response to Higher profitability remain constant, but water rates increase, farmers may be 

Irrigation Rates able to minimize their reduction in profits by stitching production to less 
water-consuming crops. While not all farmers may switch, overall, changes 
to less water-consuming crops would be expected to occur in response to 
higher irrigation rates, if other factors remain constant. Economic theory 
also indicates that some farmers may respond to higher water costs by 
fallowing some of their less productive land. As water costs increase, it 
may not be possible to cover the costs of operations on less productive 
land. Since lower-value crops tend to be grown on less productive land, 
fallowing such land would reduce the acreage devoted to low-value crops. 

Specifically, in the cvp, our discussions with farmers, agricultural 
economists, and agricultural extension agents, and our review of empirical 
economic studies indicate that farmers in the cw might shift to high-value 
crops that consume less water in response to higher water costs. Many 
high-value crops also are less water-intensive. Some farmers may fallow 
some land in response to higher water costs. Water-intensive crops would 
decline in acreage in response to higher water costs, with the greatest 
decrease occurring in low-value, water-intensive crops. 

Studies show that during California’s recent drought, which raised 
irrigation rates, farmers increased production of high-value crops and 
decreased production of low-value crops. Yet many factors other than 
irrigation rates also influence the mix of crops farmers grow, and some of 
these factors also changed during the drought, such as commodity prices. 

4An Economic Analysis of Water Availability in California, Central Valley Agriculture Center for 
Economic Policy Research, Stanford University. (Feb. 14, 1992). Sandra 0. Archibald, Ph.D., Principal 
investigator, Thomas K Kuhnle, MA; Robin Marsh, Ph.D.; Mary Renwick, M.A; Barton Thompson, Jr., 
M.B.A., J.D. 
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According to a 1992 study conducted by Stanford University,5 farmers in 
the c&s Westlands Water District significantly increased production of 
some high-value crops, such as tomatoes and garlic, since 1988, the second 
year of the drought. According to Westlands Water District’s crop reports, 
an increase in high-value crop acreage has occurred since 1978, but this 
trend accelerated during the drought. Conversely, cotton-lower in value 
than tomatoes and garlic-showed a X&percent decline from 1988 to 1991, 
and wheat-a relatively low-value crop-has decreased in acreage during 
the same period by 45 percent. Cotton requires more water than garlic, 
and approximately the same amount as tomatoes, but wheat is less 
water-intensive than these crops. Farmers also improved their irrigation 
efficiency in addition to shifting crops, and factors other than irrigation 
rates may have influenced crop choice during the drought. 

Factors such as changes in commodity prices and the opening of new 
markets can have a greater impact on crop choice than irrigation costs. 
For example, a farmer generally will not plant tomatoes without a 
marketing agreement with a tomato processor because of the risk of not 
being able to sell such a perishable crop. Therefore, it is difficult to predict 
when and how many farmers will switch crops and to which crops they 
will switch. 

Furthermore, some farmers will not be able to change the Qpe of crops 
they grow in response to higher irrigation rates. For example, about 
300,000 acres in the Sacramento Valley are only suitable for growing rice, 
and rice farmers on this land cannot grow other crops profitably. The soil 
consists of thick clay, which does not allow water to penetrate. Such land 
is excellent for growing rice, which requires flooded fields, but will not 
support other crops. The farmers we interviewed indicated that they 
cannot profitably grow other commodities on their land. Similar situations 
exist in parts of the San Joaquin Valley where soil salinity is so great that 
only salt-tolerant crops such as cotton can be grown. This land usually has 
high salinity and poor drainage, which keeps salty water in the root zone, 
causing some crops to grow more slowly, while others die. 

Changes in Farming We used the farm budget for the San Joaquin Valley farm to demonstrate 
Practices Justified at Full possible changes in farming practices farmers could make to offset the 
Cost for Hypothetical Farm impact of increased water costs. In general, farmers will make changes 

that will minimize losses caused by higher water rates and, therefore, 
result in the most profit possible. On our hypothetical farm, one change in 

%id 
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farm practices minimized losses when water rates reached full cost. Other 
changes might be advantageous at different price increases for other farms 
because of the site-specific variables affecting farm profitability. 

We considered eliminating wheat production and improving irrigation 
efficiency by shortening furrow lengths to reduce losses caused by higher 
water rates. We also considered adopting sprinkler or drip irrigation 
systems but found that the cost to install and maintain drip and sprinkler 
improvements exceeded the saving resulting from reduced water use at all 
price increases. Such systems would have to result in higher crop yields to 
justify the expense. We did not determine possible yield increases 
resulting from installing these systems. 

We found that at full cost with the $6 per acre-foot charge, it was more 
profitable for the farmer to stop producing wheat than to produce it. 
Shortening furrows did not provide any additional benefit. Wheat was not 
profitable in our budgets at any of the water rates used but is planted by 
farmers as a rotational crop. At most water rates, growing wheat allows 
the farmer to generate enough revenue to cover the operating costs for 
growing the wheat and some land rental costs. At full cost with the $6 
charge, wheat revenues were not great enough to cover all operating costs, 
and it was more profitable not to produce wheat. Some Central Valley 
farmers used this strategy during the drought and fallowed laud used to 
grow crops such as wheat when surface water was unavailable and they 
had to rely on expensive groundwater. Eventually, farmers who fallow 
wheat would have to realize the benefits of planting wheat some other 
way. We did not include that additional cost in our calculations. Figure 3.1 
shows the farm profits for our hypothetical San Joaquin farm at various 
water rates. 
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Figure 3.1: Increased Water Rates 
impact on Income With and Without 
Wheat Production 25M300 

Farm Income (In dollars) 

IQ0000 

Cost-of-Service 

Water Rates 

CVP 
Improvement 
Act 

Full-Cost 

There may be other alternatives that could be taken on our hypothetical 
farm to reduce the cost of faIlowed land, such as planting another crop 
that would cover the land rental costs and the operating costs of plantjng, 
rather than fallowing former wheat acreage. Fkthermore, we did not 
consider possible profits farmers might make from transferring the right to 
use conserved water to those who value it more highly. The CVP 
Improvement Act allows the transfer of CVF water to any water user in 
California for any purpose recognized as beneficial, and sellers can retain 
profit from transfers. This option may help mitigate price increases 
further. 
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Conclusions California as the urban population continues to grow and environmental 
awareness about fish and wihllife needs increases. Raising irrigation rates 
can help meet new demand by providing incentives for more efficient 
water use. Higher rates encourage farmers to conserve water, thereby 
reducing irrigation drainage with subsequent reductions in environmental 
damage to water, soil, and wildlife. Conservation would also make water 
available for other uses such as municipal and industrial use or fish and 
wildlife. 

Clearly, much has changed in the West since the subsidies were initially 
established in the Reclamation Act of 1902. Estimates of the current cost 
of federal water subsidies in the western United States are substantial, f 
with the Bureau of Reclamation placing the cost at $2.2 billion in 1986. An 
important factor in determining whether subsidies are still warranted is 
the question of whether the irrigators could pay more of the cost of the 8 
water delivered. I 

On the basis of our farm budgets, repayment analysis, literature review, 
and discussions with agricultural economists, cooperative extension 
officials, irrigation experts, and farmers, we found that increased cvp 
irrigation rates would have positive impacts on the U.S. Treasury and 
water use efficiency and negative impacts on irrigators. The benefits to 
deficit reduction, the environment, and other California water users 
resulting from higher rates must be balanced against the adverse impa& 
on farmers’ profits, 

Increasing irrigation rates beyond the levels mandated in the cvp 
Improvement Act would enhance federal revenues and contribute to 
deficit reduction. Charging the irrigators the full cost of the water would 
result in an $800 million increase in the present value of the repayment of 
federal revenues. Smaller increases, as little as a !&percent increase in the 
capital portion of the rate, for example, would increase the present value 
of the repayment by $35 million. 

Increasing irrigation rates will negatively affect farmers, however. Our 
farm budgets, designed to represent farm operations for major 
commodities grown in the Central Valley, showed how profits for two 
hypothetical farms decline as irrigation rates increase up to full cost. 
Despite this decline, both hypothetical farms remain profitable, even 
without considering changes in farming practices to reduce water use or 
decreased land rental costs resulting from higher rates. Impacts on 
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individual farmers will vary. Each farm in the cvp is unique, not every farm 
has the same profit margins, and decreases in profit from increased 
irrigation costs will vary from those calculated for our hypothetical farms. 
Some farmers with low profits or with high debt and reduced equity may 
not be able to maintain viable farms. 

While some farmers may be hard hit, studies suggest that the effect of 
irrigation rate increases on California’s farm economy is not likely to be 
severe. In the long run, most land will continue to be farmed as land values 
and prices aust to reflect higher water costs. This is seen in the different 
water rates farmers currently pay in the Central Valley, while farming 
profitably. Moreover, data from California’s recent drought indicate that 
farmers have encountered water shortages and higher water costs with 
little impact on farm loan default rates. 

Furthermore, farmers who conserve water can benefit by reducing their 
water costs and transferring use of conserved water to others. Under the 
cvp Improvement Act, individuals or districts receiving CXP water can 
transfer water to any other California water user or water agency for any 
beneficial use recognized by California state law. This will allow farmers 
to transfer water to other agricultural users, municipal and industrial 
users, and natural resource agencies or nonprofit conservation groups 
who desire additional supplies, at a profit. We are analyzing issues 
associated with the development of water markets in the 1’7 western states 
and will report these findings separately. 

A legislative change would be needed to require the Secretary to charge 
interest on capital costs or recover these costs before 2030; although the 
1986 statute does not preclude the Secretary from collecting capital costs 
at an earlier date. If reclamation law were changed and the change were to 
apply to contracts already renewed as well as to those coming up for 
renewal, it might give rise to irrigators’ claims that the United States 
breached its contracts and could subject the government to claims against 
it for damages. Therefore, decisions regarding higher irrigation rates 
should be made before the Bureau renews additional long-term contracts. 
The Bureau will be able to continue its long-term contract renewal once 
environmental impact statements required under the cvp Improvement Act 
are completed. 
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Matters for 
Congressional 
Consideration 

is a policy decision for the Congress. If the Congress decides to pursue this 
issue of increasing irrigation rates, the Congress may wish to consider in 
its deliberations such factors as: (1) the extent to which farmers can 
absorb increased irrigation costs, (2) the potential adverse impacts on 
farmers and local economies, (3) the increased revenues to the U.S. 
Treasury that could be generated, (4) the ability of farmers to mitigate the 
effects of the price increases, (5) the environmental and water supply 
benefits resulting from higher irrigation rates, (6) the impacts of future 
water supply reductions, and (7) whether the increases should apply to 
already renewed contracts. Other options, such as using water markets in 
which rights to use water are bought and sold, may achieve similar 
benefits but would impact farmers differently. 

Agency and Other 
Comments 

In order to obtain the views of affected groups, we requested and received 
comments on a draft of this report from the Bureau of Reclamation and 
the Central Valley Project Water Association, which represents water and 
irrigation districts that contract for water from the Central Valley Project 
The Association asked us to include comments provided by the Westlands 
Water District. 

The Bureau said that the report provides a useful and credible analysis of 
some of the potential financial effects of changes in the price of cvp 
irrigation water. The Bureau indicated that, in general, it accepts the 
report as corroboration of several of the key assumptions embodied in the 
1992 cvp Improvement Act. 

In general, the Association and Westlands said that our analysis and 
conclusions are flawed primarily because (1) the budgets are not based on 
water delivery levels provided in 1990 during the drought and do not 
consider future reductions in supply resulting from the CVP Improvement 
Act and other environmental requirements, (2) we did not examine 
impacts on local economies resulting from increased water rates, and 
(3) the hypothetical farms are not representative of all farms in the Central 
Valley. 

We recognize that drought and future water supply reductions may impact 
California farmers and local agricultural communities. However, we were 
asked to examine the impact of higher irrigation rates on farmers’ profits; 
not the impact of drought and reduced water supplies, or the effects on 
local economies. Moreover, if budgets had been based on water delivery 
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levels provided under drought conditions, we would have modeled profits 
for an atypical year, and the results would reflect the impacts of rate 
increases under drought conditions, rather than under normal conditions. 
In addition, future reductions in deliveries to CVP farmers as a result of the 
CVP Improvement Act and the Endangered Species Act are unknown. 
Because the Bureau indicated that its estimates of possible water supply 
reductions over the next 5 years were very rough, we did not use these 
data. The report recognizes that impacts on farmers could be greater if 
changes in water supply also occurred. The impacts of reductions in water 
supply from drought or environmental requirements are significant issues, 
and we have added the impact of water supply reductions to the factors to 
be considered by the Congress. We also recognize that there may be 
impacts to local economies resulting from changes in water rates and have 
added local economic impacts to the factors to be considered by the 
Congress. However, the absence of an analysis on these issues does not 
invalidate the analysis of the impacts of higher rates on farmers’ profits. 

The farm budgets were designed to represent farm operations for the 
major commodities grown in two major regions of the Central Valley. The 
budgets were not intended to be representative of all farms in the Central 
Valley. We believe that the budgets provide an indication of the effects of 
increased irrigation rates on farms with similar characteristics to the 
hypothetical farms. Budget information was combined with data on the 
agricultural economy during the drought and discussions with irrigation 
specialists, farmers, cooperative extension officials, and economists to 
discuss the potential impact of higher irrigation rates. These data indicate 
that other factors have greater impact on the agricultural economy than 
irrigation rates and that some farmers may change farming practices to 
mitigate their reductions in profit. Whether or not all farms in the Central 
Valley are represented does not affect the report’s conclusions that 
increased irrigation rates will negatively affect farmers’ profits and 
positively affect the U.S. Treasury and water use efficiency. 

The Association and Westlands Water District also provided technical 
corrections, and we have made changes in response to these comments 
where appropriate. The full text of the comments we received and our 
responses are presented in appendixes II through IV. 
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Data Sources and Methodology for Farm 
Budgets 

To determine the impact of increased Central Valley Project (cvp) 
irrigation costs on farm profitability, we developed farm budgets designed 
to represent farm operations for the major commodities grown in two 
regions of the Central Valley: the San Joaquin Valley and the Sacramento 
Valley. The University of California at Davis, a leading university in 
California agricultural research, developed the computer program we used 
to create the farm budgets. The program, Budget Planner, assists growers 
in preparing budgets for individual crops and combinations of crops. The 
program calculates costs, break-even points, and net returns for varying 
crop yields and selling prices. The program allocates costs for machinery, 
labor, and materials to individual crops and operations. The program also 
provides summaries of equipment, investment, and overhead costs. 

The Budget Planner estimates the financial effects of changes in farming 
practices and economic climates. For example, by developing budgets for 
hypothetical situations, the user can compare the costs or the net returns 
that might be expected with different cropping patterns, types of fertilizer, 
or equipment complements. The program can help growers anticipate the 
effects of changes in interest rates, selling prices, yields, and many other 
cost factors. 

We obtained information from officials with the University of California 
Cooperative Extension Service, the Westlands Water District and 
Glenn-Colusa Irrigation District, and the Department of Agriculture’s 
Agricultural Stabilization and Conservation Service (MCS). We interviewed 
farmers recommended to us by the Cooperative Extension Service and the 
Director of Irrigation Training and Research, Agricultural Training 
Department, at California Polytechnic State University at San Luis Obispo, 
as knowledgeable about various farming practices and alternatives. Table 
I. 1 provides a summary of the costs and returns per acre we calculated 
from our farm budgets. 
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Table 1.1: 1990 Costs and Returns Per Acre of Hypothetical Farms 
Costs and returns per acre ‘\ 

I 
Sacramento 

San Joaquin Valley Farm Valley Farm 
Cotton Tomatoes Garlic Wheat Rice 1 

Production acreage 500 225 160 75 320 : 
Yield acre per 1 ,3608 pounds 35.50 tons 9.51 tons 2.87 tons 76cw?’ I 
Water acre usage per (in acre-feet) 3.0 3.0 2.5 2.0 7.8 
Gross returns $1,192.85 $1,799.14 $1,428.40 $403.52 $854.24 
Production costs 
Preharvest 297.76 521.21 259.48 165.38 225.20 
Irrigation” 135.62 114.51 142.50 74.35 48.71 
Harvest 171.88 511.87 Od 30.00 163.27 
Overhead 

i 
200.30 140.92 111.97 96.94 49.68 ’ 

Land rent 217.92 217.92 217.92 217.92 211.50 
Total costs 
Net returns above Total Costs 

$1,023.48 $1,506.43 $731.87 $584.59 $698.36 ; 
$169.37 $292.71 $696.53 ($181.07) $155.86 

*The yield per acre for cotton includes 1,360 pounds of acala-lint and 2,275 pounds of seed. 

%wt is defined as a hundredweight or 100 pounds. 

“The cost of irrigation includes water at the cost-of-service rate and labor to apply the water. 

dThe processor harvests the garlic. The farmer does not incur harvest costs. 

Selection Criteria and We created farm budgets for two hypothetical farms: one from the San i 

Data Sources 
Joaquin Valley and the other from the Sacramento Valley. Commodities 
grown and farming practices differ greatly between the San Joaquin and 
Sacramento Valleys primarily because of different soil conditions. We used 
data from the Westlands Water District in the San Joaquin Valley and the 
Glenn-Colusa Irrigation District in the Sacramento Valley for some [ 
variables. The Westlands Water District is the largest user of CVP water, 1 

and the Glenn-Colusa Irrigation District is one of the largest users of CVP 
J 

irrigation water in the northern part of the Central Valley. 

Crop Acreage We based crop selection and acreage on reclamation law, 1990 crop 
reports from Westlands Water District and Glenn and Colusa counties, 
ASCS program policies, and other factors affecting production decisions. 
For example, to comply with the provisions of the Reclamation Reform 
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Act of 1982, farmers can only receive subsidized water on 960 planted 
acres. Therefore, the total size of our farms did not exceed 960 planted 
acres. 

The San Joaquin Valley farm consisted of 960 planted acres and 86 acres of 
fallow land. We selected those crops listed in the Westlands crop report 
with the highest production acreage-cotton, wheat, processed tomatoes, 
and processed garlic operations. Garlic is one of several specialty crops 
grown in the Westlands Water District-others include onions, melons, 
and certain vegetables. We used garlic as a proxy for other specialty crops. 
With the exception of garlic, the ratio of each crop’s production acreage to 
the total production acreage was representative of those ratios for 
Westlands Water District. 

Factors other than crop ratios also affected crop acreage. For example, 
processed garlic production is dependent on the availability of garlic 
processor contracts. According to a garlic processor we interviewed, the 
acreage required to obtain a contract is 160 acres. Because of the 160-acre 
requirement, the ratio of the budget’s garlic acreage to total production 
acreage was higher than the ratio in the Westlands Water District. 

Because cotton was the predominant crop in the Westlands Water District, 
cotton was the primary crop used in our budget. However, cotton acreage 
also was based on the ASCS Cotton Support Program. ASCS assists in the 
stabilization, support, and protection of farm income and prices for 
selected commodities.’ Based on a yield of 1,360 pounds per acre, 500 
production acres and 75 fallow acres are needed to receive the maximum 
support payment. We used the acreage necessary to receive the maximum 
support payment. 

Wheat and tomato acreage were based primarily on production acreage in 
the Westlands Water District. Tomato production totaled 225 acres. Wheat 
is part of the ASCS Support Program and consisted of 75 production acres 
and I1 fallow acres. This acreage brought the total production acreage to 
960-the maximum amount that can receive subsidized water. Farmers 
told us that in some instances it is not cost-efficient to grow wheat, but 
farmers plant it as a rotational crop, despite its low value, because it 
provides an opportunity for weed control and land leveling after harvest 
and helps control some soil organisms. 

‘The ASCS Support Programs require that farmels leave fallow or not farm a specified amount of land 
to receive support payments. 
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To determine the crops used in the Sacramento Valley, we obtained crop 
production reports for Glenn and Colusa Counties. Their primary crop was 
rice. Farmers we interviewed in the Glenn-Colusa Irrigation District said 
that most rice farmers can only grow rice due to the composition of their I 
soils. Therefore, our crop budget was for rice production. 

The acreage allocated to rice was based on ASCS’ Rice Support Program. 
According to tics, to obtain the maximum support payment, a husband 
and wife together need approximately 320 production acres and 56 fallow t I 
acres. The fallow acreage is based on a 5-year average of the crop’s 1 
acreage reduction requirements-which vary from year to year-as 
specified in the Support Program. The production acreage and support 
payment are based on a yield of 7,600 pounds per acre, the average yield 
for Colusa County. We based our farm acreage on the amount necessary to 
receive the maximum support payment. 

Water Rates The water rates used in both budgets are subsidized rates based on the 
Bureau’s 1990 cost-of-service water rate and the CXP Improvement Act rate. 
The cost-of-service rate would recover CYP capital costs by 2030, operation 
and maintenance (O&M), and any past O&M deficit accrued with interest. 
The CVP Improvement Act rate consists of tiered pricing with the first 
80 percent of water deliveries charged at the cost-of-service rate, the next 
10 percent at the difference between the cost-of-service rate and full cost, 
and the last 10 percent charged at the full-cost rate. The full-cost rate 
includes interest on the capital costs owed. 

The CXP Improvement Act allows the Secretary of the Interior to charge up 
to $6 per acre-foot in addition to the tiered pricing to enhance the CVP 
Restoration Fund. We added this cost for additional analysis. We included 
the water districts’ distribution and O&M costs in all irrigation rates. 

. 

In our budget for the San Joaquin Valley farm, we used the 1990 Westlands 
Water District’s cost-of-service rate as the base rate and adjusted it to 
reflect tiered pricing in analyzing the impact of the cv~ Improvement Act. 
Thus the rate we used when examining the impact of the cvp Improvement 
Act was $38.95 per acre-foot. This included $6.77 in capital costs to repay i 

project facilities, $12.26 for Bureau O&M, $3.91 for tiered pricing and $16.01 
for district costs. For additional analysis, we added the $6 surcharge that 
could apply under the CVP Improvement Act+ 
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In our budget for the Sacramento Valley farm, we used the 1990 
Glenn-Cohrsa Irrigation District cost-of-service rate as the base rate. We 
then increased it to include tiered pricing to analyze the impact of the CYP 
Improvement Act. We applied cvp rates only to that percentage of 
Glenn-Colusa water that is received from the cvp. Most of the water used 
to grow rice in the Sacramento Valley is not CVP water. Farmers held water 
rights before the cvp was built and now receive their water through CVP 

facilities. Many farmers supplement their original supply with CVP water. 
For example, Glenn-Colusa receives about 720,000 acre-feet of non-cvp 
water through CVP facilities and supplements this with 105,000 acre-feet of 
CVP water, The Bureau can only increase the irrigation rates on the 
supplemental supply. The cvp irrigation rate we used was $44.07 per acre. 
This included $2.10 in capital costs allocated to project facilities, $4.63 for 
Bureau O&M, $0.72 for tiered pricing, and $36.62 for district costs. The 
remaining water was charged primarily the irrigation district rate. 

We then increased only the capital portion of the rates for each district by 
increments of 25 percent up to 100 percent. For example, we raised the 
$6.77 capital portion of the Westlands irrigation rate by 25 percent 
increments. At a 109percent increase, the capital portion of the rate was 
$13.54, and the total rate, which includes operation and maintenance costs 
and district distribution costs, increased to $45.72. This excludes the $6 
surcharge that could apply under the cvp Improvement Act. We also 
increased the irrigation rates for each district up to the full-cost rate, with 
and without the $6 surcharge. 

The budgets reflect full cvp water deliveries and do not consider the 
possible impact of reduced supplies resulting from drought or 
implementation of the cvp Improvement Act. 

Other Data Sources The University of California at Davis (U.C. Davis) was our primary source 
of farm budget data for all the costs of production, such as the hind of 
equipment required for each commodity, labor costs, and the types of 
chemicals needed. We used 1990 data because only 1990 data were 
available for ah commodities we included in our hypothetical farms. Land 
values were based on interviews with farmers and Cooperative Extension 
Service agents. Crop yields were based on 1990 county and state averages 
provided by U. C. Davis and the California Rice Industry Association. Crop 
values, or returns per acre, were based on 5-year county and ASCS support 
price averages provided by U.C. Davis, ASCS, and the Fresno County 

\ 
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Department of Agriculture. U.C. Davis and the Glenn-Colusa Irrigation 
District provided crop water usages. 

Assumptions To develop the San Joaquin and Sacramento Valleys’ hypothetical farm 
budgets, we made various assumptions pertaining to the costs of growing 
the commodities. For example, budget costs assume operating years with 
normal water supplies and do not consider drought conditions. The cost 
for the land is based on cash rents. 

band rental costs for each farm include both production and fallow 
acreage because farmers must fallow a certain amount of their land to 
receive their ASCS Support Program payments. Farm budgets outline 
production costs and revenues on a per-acre basis. However, while 
fallowed land incurs rental costs, it does not generally incur other 
production costs or generate revenue because it is not producing a crop, 
To include the cost of fallowed acreage in our farm budget, we calculated 
a land rental cost per production acre rather than per total acreage by 
dividing the total costs incurred for all land by the number of production 
acres. For example, land in the San Joaquin Valley is rented for $200 per 
acre for the 960 production acres and 86 fallow acres. This results in a cost 
of $217.92 per production acre. Similarly, the land in the Sacramento 
Valley is rented for $180 per acre for 320 production acres and 56 fallow 
acres. This results in a cost of $211.50 per production acre. 

We also assumed that surface water is used for both farms; no 
groundwater is included. We assumed that the irrigation method used in 
the San Joaquin Valley farm is furrow and that used in the Sacramento 
Valley is flood. This assumption was based on numerous studies and 
surveys on irrigation practices in the Central Valley and on discussions 
with farmers in both districts. 

We assumed that equipment used in farm operations is either owned by 
the farmers or leased. On the basis of discussions with farmers and 
agricultural extension agents, the cost of owned equipment in the San 
Joaquin Valley is valued at 60 percent of new equipment; the cost in the 
Sacramento Valley is valued at 50 percent. Costs of owned equipment are 
allocated to each crop based on the number of hours the machinery is 
used in the crop’s production. Straight line depreciation is used. 

Harvesting operations can be performed by the farmer, contractor, or 
processor. On the basis of discussions with farmers, cotton is harvested by 
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the farmer; wheat, tomatoes, and rice are harvested by contractors; and 
garlic is harvested by the processor. 

Review Cooperative Extension Service reviewed our farm budgets. In addition, 
San Joaquin and Sacramento Valley farmers and officials from the 
California Rice Industry Association examined the budgets. Generally, if 
the reviewers found our costs for an item, such as fertilizer, to be less than 
their experience, we increased our costs to ensure that our profit 
estimates were conservative rather than excessive. While operational 
practices described in the budgets are typical for the associated crops and 
areas, not all farmers may use these same practices due to variations in 
farm operations. 

Results commodities used in the hypothetical farm budgets, are presented in 
tables I.2 through 1.6. We used the cvp Improvement Act tiered pricing rate 
without the $6 per acre-foot surcharge, Table I.7 provides a sample of a 
more detailed budget for cotton production. Crop selections and acreage 
allocations used in the budgets may vary from actual farm operation. 

The impacts of increased irrigation rates on net returns-or 
profits-based on these farm budgets are presented in table 2.3. 
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Table 1.2: 1990 Costs Per Acre to Produce Rice 
Operation time 

[hrlacre) 
Labor Fuel & repair Material Custom work 
costs costs costs & rental costs Total cost 

Preharvest 
Soil preparation 0.77 $8.80 $8.31 $1.17 $29.50 $47.78 
Chemical applications 0.09 1.03 1.04 102.34 23.59 128.00 i 
Planting 0 0 0 19.13 11.12 30.25 I 
Miscellaneous 0.15 1.71 0.66 0 0 2.37 ’ 
Interest on operations 16.80 1 
Subtotal 225.20 
Irrigationa 0.80 5.36 0 44.07 0 49.43 I 

Total preharvest costs 
Harvest costs 
Total operational costs 

274.63 i 
0.21 5.72 0.23 0 157.32 163.27 

$437.90 
Overhead 

Interest and depreciation on 
investment 
Miscellaneous 

21.07 
28.61 : 

Land rent 211.50 
Subtotal 261.18 

Total 
Note: Labor rate: $9.50fnr. skilled labor and $6.70/hr. field labor. 

$699.08 : 
1 

Interest rate: 12.20%. 

Yield per acre (cwt): 76. 

BCVP Improvement Act tiered pricing rate without the $6 per acre-foot surcharge. 
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Table 1.3: 1996 Costs Per Acre to Produce Cotton 
Operation time 

(hrlacre) 
Preharvest 

Soil preparation 1.79 
Chemical applications 0.22 
Plantina 0.18 

Labor Fuel & repair Material Custom work 
costs coets costs & rental costs Total cost 

$20.01 $22.16 0 $25.00 $67.17 
2.45 2.79 $132.25 39.75 177.24 
1.98 2.83 11.20 0 16.01 

Miscellaneous 0.42 4.69 5.87 0 0 10.56 
Interest on operations 26.78 
Subtotal 297.76 
Irrigation” 5.00 30.50 0 116.85 0 147.35 

Total preharvest costs 445.11 
Harvest costs 1.38 22.50 32.38 9.50 107.50 171.88 

$616.99 

144.48 

Total operational costs 
Overhead 

Interest and depreciation on 
investment 
Miscellaneous 55.82 
Land rent 217.92 
SUbtotal 418.22 

TOtal $1.035.21 
Note: Labor rate: $9.38/hr. skilled labor and $6.10/hr. field labor. 

Interest rate: 12.20%. 

Yield per acre (Ibs): 1,360 lint and 2,275 seed. 

CVP Improvement Act tiered pricing rate without the $6 per acre-foot surcharge. 
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Table 1.4: 1990 Costs Per Acre to Produce Wheat 
Operation time 

(hrlacre) 
Preharvest 

Soil preparation 0.84 
Chemical applications 0.15 
Planting 0.26 

Miscellaneous 0.42 
Interest on operations 
Irrigation” .70 

Total preharvest costs 
Harvest costs 0 
Total operational costs 
Overhead 

Labor Fuel & repair Material Custom work 
costs COStS costs & rental costa Total cost 

) 

$9.40 $15.39 0 0 $24.79 c 
1.69 2.07 $68.25 $20.32 92.33 1 

2.39 4.65 19.50 27.04 

4.69 5.87 0 0 1056 
10.66 ’ 

4.27 0 77.90 0 82.17 \ 

247.55 ” 

0 0 30.00 30.00 

en.55 1 

Interest and depreciation on 
investment 63.52 

Miscellaneous 33.42 

Land rent 217.92 
Subtotal 314.86 

Total 
Note: Labor rate: $9.38/hr. skilled labor and $&lO/hr. field labor. 

Interest fate: 12.20%. 

Yield per acre: 2.87 tons. 

$592.41 

“CVP Improvement Act tiered pricing rate without the 56 per acre-foot surcharge. 

Page K3 GAOKLCED-%I443 Water Subsidies 



Appendix 1 
Data Sources and Methodology for Farm 
Budgets 

Table IS: 1990 Costs Per Acre to Produce Tomatoes 
Operation time 

(hr/acre) 
Labor Fuel & repair Material Custom work 
costs costs costs 6 rental costs Total cost 

Preharvest 
Soil preparation 
Chemical aWcations 

1.11 $12.37 $25.54 0 0 $37.91 
0.70 8.04 10.58 $75.90 $22.50 117.02 

Planting 0.68 7.69 8.97 135.00 169.55 321.21 
Miscellaneous 0.42 4.69 5.87 0 0 10.56 
Interest on ooerations 34.51 
Irrigationa 

Total preharvest costs 
Harvest costs 

1.54 9.39 0 116.85 0 

0.59 6.64 a.23 0 497.00 

126.24 
647.45 
51 I .a7 

Total operational costs 
Overhead 

$1,159.32 

interest and deweciation on investment 107.10 
Miscellaneous 33.82 
Land Rent 217.92 
Subtotal 358.84 

Total 
Note: Labor rate: $9.38jhr. skilled labor and $6.1O/hr. field labor. 

$1,518.16 

Interest rate: 12.10%. 

Yield per acre: 35.5 tons. 

BCVP Improvement Act tiered pricing rate without the $6 per acre-foot surcharge. 
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Table 1.6: 1990 Costs Per Acre to Produce Garlic 
Operation time Labor Fuel & repair Material Custom work 

(hr/acre) costs COStS costs h rental costs Total cost 
Preharvest 

Soil preparation 1.74 $19.47 $31.53 0 0 $51 .oo 

Chemical applications 0.48 4.65 2.74 $153.58 $13.50 174.47 
Plantinga b b b b b b 

Miscellaneous 0.42 4.69 5.87 0 0 10.56 1 

Interest on operations 23.45 1 
Irrigation” 9.00 54.90 0 97.38 0 152.28 1 

Totaf preharvest costs 
Harvest costs= 
Total operational costs 
Overhead 

b b b b 

411.76 1 
b b 

$411.76 1 
1 

Interest and depreciation on 
investment 79.44 : 
Miscellaneous 
Land rent 
Subtotal 

32.53 
217.92 i 

329.89 
Total 

Note: Labor rate: $9.38/h. skilled labor and $&lO/hr. field labor. 
$741.65 

Interest rate: 12 20%. 

Yield per acre. 9.51 tons. 

&The garlic processor does the planting and harvesting 

bData not applicable. 

cCVP improvement Act tiered pricing rate without the $6 per acre-foot surcharge. 
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Table 1.7: Commodity Budget for Cotton (1990 Costs to Produce 500 Acres in the San Joaquin Valley) 
Cash and labor costs per acre 

Operation time Labor Fuel & 
Operation (hourslacre) costs repairs Material cost Custom/rent 

Total 
cost 

Preharvest operations: 
Deep rip 0.08 $0.86 $2.09 0 0 $2.95 
Primary discing 0.14 1.58 3.07 0 0 4.65 
Preplant NH3 0 0 0 $19.52 $5.00 24.52 
Apply herbicide 0.12 1.38 0.93 8.26 0 10.57 
Incorporate herbicide w/disc 0.10 1.07 1.86 0 0 2.93 
Make beds 0.15 1.65 2.19 0 0 3.84 
Make ditch 0.06 0.68 1.02 0 0 1.70 
Irrigate= 5.00 30.50 0 116.85 0 147.35 
Close ditch 0.06 0.68 0.86 0 0 1.54 _,__ - -..-. 
Plant 0.18 1.98 2.83 11.20 0 16.01 
Uncap beds 0.15 1.65 1.21 0 0 2.86 
Cultivate 1.15 12.91 11.72 0 0 74.63 _- _ ~~- 
Hand weeding 
Apply miticide 
Insect control 
Layby cultivate/herbicide 
Apply growth regulator 
Sidedress fertilizer 
Defoliate cotton 
Pickup use 
Truck use 
Total cultural costs 

0 0 0 0 25.00 25.00 
0 0 0 18.00 5.00 23.00 
0 0 0 11.11 5.00 16.11 
0 0 0 19.82 6.25 26.07 
0 0 0 15.38 5.00 20.38 
0 0 0 24.78 8.50 33.28 
0 0 0 15.38 5.00 20.38 

0.27 3.00 4.04 0 0 7.04 
0.15 1.69 1.83 0 0 3.52 
7.61 $59.63 $33.65 $260.30 $64.75 $418.33 

Harvest 0.65 $7.32 $21.79 0 0 $29.11 
Build module 0.44 11.91 5.32 $9.50 0 26.73 
Ginning 

Total harvest costs 
Postharvest: 
Cut stalks 
Cross disc 
Total postharvest costs 0.29 $3.27 $5.27 0 0 $6.54 
Capital 12.20% interest on operating $26.78 
Total operating costs per acre $62.13 $66.03 $269.80 $172.25 $616.99 

(continued) 

0 0 0 0 $107.50 107.50 
1.09 $19.23 $27.11 $9.50 $107.60 $163.34 

0.10 $1.13 $1.55 0 0 $2.68 
0.19 2.14 3.72 0 0 $5.86 

Page 56 
t 

GAOIRCED-94-8 Water Subsidies 



Appendix I 
Data Sources and Methodology for Farm 
Budgets 

Operation 
Cash overhead costs: 

Operation time Labor 
(hours/acre) costs 

Cash and labor costs per acre 
Fuel 4% 

repairs Material cost Custom/rent 
Total 
cost 

Land rent $217.92 
Research and promotion 
Pink bollworms 
Classing HVI 
National Cotton Council 

5.70 
4.30 
3.76 
1.07 

Western Cotton Growers 0.11 
Office expense 25.00 
PCA contract fee 3.26 
Set aside 6.75 

Property taxes 3.77 

Equipment insurance 1.89 
Investment repairs 0.21 
Total overhead costs $273.74 
Total cash costs wr acre $890.73 

Page 67 GAO/RCED-94-8 Water Subsidies 



Appendix I 
Data Sources and Methodology for Fana 
Budgets 

Investment 
Per producing 

acre Debreciaiionb lnterestb Total cost 
Non-cash overhead: 
Al-V, 4WD 
Fuel waqon 

$6.77 $1.22 $0.45 $1.67 
1.56 0.14 0.10 0.24 

Shop tools 10.42 0.63 0.70 1.33 
Equipment 666.89 96.49 44.75 141.24 
Total non-cash overhead costs $686.64 $96.48 $46.00 $144.48 
Total costs per acre $1,035.21 
Gross values of production per acre $1 ,I9235 
Gross values of production per lb. $0.76 

$157.64 
Note: Data Inputs-Labor rates: $9.36 per hour for skilled labor and $6.10 per hour for field labor. 

Gain/loss from operations per acre 

CVP improvement Act rate plus water district costs: $38.95 per acre-foot. 

Water required per acre: 3.0 acre-feet. 

Interest rate: 12.20 percent. 

Yield in pounds per acre: 1,360 - lint, 2,275 - seed. 

Crop value per pound: $0.76 lint, $0.07 - seed. 

Crop value per acre: 51.03360 - lint, $159.25 - seed. 

Gain from operations: $157.64 per acre. 

“CVP Improvement Act tiered pricing rate without the $6 per acre-foot surcharge. 

bAnnual cost. 
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Appendix II 

Comments From the Bureau of Reclamation 

Note: GAO comments 
supplementing those in the 
report text appear at the 
end of this appendix. 

Now on p. 13. 
See comment 1. 

Now on p.21. 
See comment 2. 

United States Department of the Interior 
OFFICE OF THE SECRETARY 

Washington, ll.C. 20240 

FEB 3 1994 

Mr. James D&s 111 
Director, Natural Resources 

Management tssues 
United States General Accounting Office 
441 G Street, NW. 
washlngton, DC. 20548 

Dear Mr. Duffus: 

The Bureau of FM&nation (Reclamation) offers the Mowing comments on the draft 
General Acwuntlng Office report Waler Subsidies: Impact of Hi lrrlgation Rates 
on Centrai Valley Projsct Fam~ers: 

The report provides a useful and credible analysis of some of the potential financial 
effects of changes in the price of irrigation watar service from the Central Valley 
Project (CVP). In general, the Bureau acc+ts the report as corroboration of several 
of the key assumptions embodied in the CarW Valley Project Improvement Act (PL 
102-575). The report ldenfrfies the cost of lrrigatlm water as but one of many costs 01 
production for CVP inigators. It takes the additional step of showing that farm 
fxcdbbiii cm be sustained following increases in CVP *krigation water service rates. 
Profiibirity can bs maintained by changing other factors, such as water wnseNBtiOn 
measures, or the development of water markets, both of which are high priority 
initiatives of the Bureau to improve the efficiency of water use while sustaining fsrm 
incorns. 

Reclamation offers the following comments relating to specific portions of the text: 

Page 13, footnote 2. When authorizing additIonal units to the Central Valley Prc@ct 
(CVP), the Congress declared that they be operationally and MncWy integrated with 
the rest ol the CVP. As new units were brought into se&e, their ConstructicKl costs 
were added tc the existing CVP construction costs. WtiIation is taken into accc&H, 
since newer units were consbucted with Tnflate~ dollars. No legislation authorized 
indexing upward the construction cost repayment abiigation of older units. 

Page 25, footnote 1. In the discussion of farm budgets in Appendix I, it appears that 
praduc¶i~~~ costs do not include a return on the farmer’s equity (equipment). What 
assumptions were made concerning equity and debt/equity ratios? Are profii to be 
intsrpreted as a return to management and equity? 
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Now on p. 49. 
See comment 3 

Now on pp. 51-55. 
See comment 4. 

Appendix II 
Comments From the Bureau of Reclamation 

Page 66, par&graph 3. tf the “fallowed tend” discussed in this paragraph is part of the 
land in the %rigM rot&n,* and will be planted in the following growing s6ason, 
M%& must be controlled so that cropa can be planted. Weed wnbd costs need to 
be added to the budgets. 

Pages El-73 To&I production cask far each of the five crops differ from thase 
shown in Table 2.1 (page 28). For each crop, the diiereixe is attributable to different 
irrigation costs. 

If you have any questions concerning these comments, please cont8ct Luis Mae2 at 
(303) 2364892. 

Sincerely, 

Eliz&th Ann Rieke 
Assistant Secretary 
for Water and Science 

cc: Assistant Secrebry - Policy, Management and Budget 
Attention: Phillip Haymond 

Page 60 GAO/WED-94-8 Water hbsidies 



Appendix II 
Comments Prom the Bureau of Reclamation 

GAO’s Com.ments 1. We agree that no legislation has authorized indexing upward the 
construction cost repayment obligation of older units. However, because 
repayment costs are not indexed upward to their present value, they do 
not include consideration of inflation over the years and the interest that 
federal funds could have earned elsewhere. Dollars do not have the same 
value decades after their expenditure that they had when they were spent. 

2. Production costs do include a return to the farmer’s equity (equipment). 
In our budgets, we applied an interest cost to the cost of all equipment, 
whether owned or leased. This cost represents a cost of capital for leased 
equipment and an interest cost for purchased equipment. Because farmers 
would not have to pay this cost for any owned equipment, it represents a 
return on farmers’ equity that is subtracted from the budget to arrive at the 
profit. In our budgets, equipment represents the only equity--all land is 
leased. 

As indicated in the footnote, our definition does not include an allowance 
for returns for management. 

3. We included weed control costs for the San Joaquin Valley farm as 
set-aside costs for keeping land fallow. We have revised our Sacramento 
Valley farm budget to include these costs as well. 

4. Irrigation costs differ between table 2.1 and the costs shown in 
appendix I because irrigation costs shown in the appendix include the CXP i 
Improvement Act tiered pricing rates. Rates shown in table 2.1 include the 1 

cost-of-service rate. 
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Appendix III 

Comments From the Central Valley Project 
Water Association 

Note: GAO comments 
supplementing those in the 
report text appear at the 
end of this appendix. 

See comment 1. 

See comment 2. 

See comment 3. 

CENTRAL VALLEY PROJECT WATER ASSOCIATDN 
Mr. James Duffus III 
Dlrecm, Natural Resources 
Management Issues 

September 17,1993 

OFFICEILS 
General Accounting 0ftice 

krSqrap,Rcri&ar Washington, DC. 20548 
Brla Bkdmc. 1st vice P&del& 
K*r cpm, 24 vkt Ruicka L. * -LJ~TrcmNm suBJEcr: H’,ter of Hi&r- 
Jam hkkr. hf.n.ger w Vallev m 
mo*w OF nntBcmus 

Dear ML Duffus, 
NORT”ERN 7AhYE 
WhWdLJaea 
lLlmln# Wller Din. 

“my l.M Thankyoufortheopportunity toprovideourcommentsonthe subjectrepon While you 
o,nnColur. Irn@irn Dia willf”~dourcommentscritical, weaustyouw’ill~findthemhelpfulinimprovingyour 

CulAh ortbrbd *ti w.les nx. final product. We ask that they be in&led in your report, along with the comments of 
cbrkn Mkld Wesllands Water District. in their entirety. 
%wide”t. hguian blrr 

CBNTR*LU)YR Enclosed you will find our specific views as we reviewed the report on a page-by-page 
W.krr 1. Bbhnp 
Convm Coru Watn Di* 

basis. We have identified significant technical and substantive concerns which draw into 
I!* ati question the validity of the study. Unless you correct these errom (which can only be 
Solana kig”Mn Din 

anndd Fu accomplished with major revision), the report cannot credibly support any effort IO 
SIna clua “dlcy W.tcr Did. modify federal policy regarding the management of the Central Valley Project- 

KIIhry. M.ukul 
San lurmSuhutin wale7 r&r The report is devoid of empirical data which would provide the reader with an 

WFSTEKIN 7.ONT. 
hmld Rachrn understanding of what is actually occurring in the field today. The report uses 
wcnlu!4r w*c. De,. hypothetical farms in the CVP which are not representative of n typical farmer’s use of 

1,s Hnrlhe 
Hoqir*l w.trr LYI project water, crop pattern, budget or water district costs. For example, over the last few 

h kKm@e years, irrigation ratesand the actual cost of water to farmers have increased dramatically. 
Sn Lub W*r Dirt. 

Jrh v” Wlllrrn As a result of a six year drought, Endangered Species Act restrictions andcentral Valley 
Pmodw w*ci Da. Project Improvement Act requirements, we are experiencing a fundamental financial 

SOUWERN ZONE 
realignment that is straining both water district and on-farm budgets 

IhI. B’olu 
~l--~i-f~~~~~ Dm 

W.lhkSaUyJr. 
Delano-Earlimart Irrigation District provides an excellent example of the changes that 

F.x+tr Ini@m ml. districts throughout the project have experienced. From 1952 to 1986. the per acre cost 
Ii* WpcDil 
clmchill~ watw Dill. of project water @ssuming full project deliveries to filter out drought impacts) ranged 

“.K, W,III.lr from $1 I.25 to $16.36. In 1987 the cost jumped to $30.82; in 1993 it is $94.90, and for 
vm*a-wuca ll?i&oa ml4 1994 the projected mst is $120.40 per acre. 

With regard to the Sacramento Valley discussion, the report is thoroughly misleading 
because the authors use a rice farm in the Glenn-Colusa Irrigation District @CID) as 
representative ofCVP agricultural water users in that area By doing so, they completely 
ignore the service areas of The Tehama-Colusa and Corning Canals, which, although 
consisting of smaller individual diskicts, constitute more than 135.000 acres of CVP 
serviFcarealhatisalmostentirelydepen&nton CVPwater. By contrast, only about 12% 
of GCID’s water supply is CVP water. The majority is water rights water for which the 
districtonlyincursitsinternaloperatingcosts. TheT-Carea, IargerthanGCIDandusing 
more project water, would therefore better reflect the imp&s of rate changes. 

1715 Capitol Avenue, Sacramento, California 95814 
Telephone: (916) 448-1638 FAX: (916) 446-1063 
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Appendix III 
Commenti From the Central Valley Project 
Water kssociation 

See comment 4. 

See comment 5. 

See comment 6. 

Moteover. all the Saemmenta Valley water rates in the report are dsceiiing because they rre 
not representative. The project water which GCID and other Sacramento River water rights 
contrrstors purchase includes only cost components for CVP storage fecilities. The T-C 
setvice ans on tJx other hand, pays storage, conveyance, and direct ptunping costs, and, on 
the Corning Canal, conveyance pumping, too. Of alI the farmers in the Sacramento Valley, 
thoseinGCIDandtheotkrS acrsmeato River water rights 88tdement contraCtor districts are 
the most insuiated from the effects of increases in CVP water t-a&% 

GCLD’sblendofprojectandnon-projectwatermakesthe watercostayoureportmeaningkss. 
Literally adjacent to GCiD’s boundaries are fsrms in a T-C contractor diit&. Wbiie the 
rrportkPsntsthatGCID’swatercostisonlyS48.~~persrrr(TableZ.l),co3tofserviaprici~ 
in the CVP-dependent (T-C) district would be $183.00 per acre for the same crop. This 
represents 18% of production cost, rather than the 1% stated on Table 2.2. Using these 
numkrs, II realistic rice production budget refiects a loss of $102.00 per acre instead of the 
tepnrt’s conclusion of $157.00 per acre protit. 

~f~usonarice-onlyfarmwill~somisleadu~grea&rsofthErepolt. Whilerice 
ls a significant crop in the Sacramento Valley. it is not demonstrative of the T-C service area 
(wkre, agsin, fanners arc almost entirely dependent upon CVP water). Rice is at best tk 
thirdmostpopularcropintheT~seNiQareawbichhassignifi~tplnndngsofviatseedP, 
sugar bets, pasture, vineymls, processing tomatoes, wheat and alfalfa. Using M assortment 
of t&e crops wouid make the report more realistitc. 

The failure of the report even to recognize these realities demonstrates that it is an irreievant 
analysis. Policy makers need an honest, accurate and comprehensive understanding of the 
impacre at potential impacts on real people of the policy choices they make. A theorcticai 
aoplysis based on non-rcprnsemative examples and using faulty assumptions entered into a 
computer driven economic model is of littIe vaIidity or assistance to the policy process. 
Uninformed policy choices resultiug from faulty analysis lead to unintended adverse impacts 
and &image. 

The fundamental changes we are experiencing and the water management impiications of 
these chant deserve your analysis. For example, in the Iklsno-Earlii situntioa 
identified above. the District has identified an alarming trend where many growers have 
turned to pumpiag groundwater because it is now cheaper than buying CVP water. If the 
district fails to n-distribute project water costs in I way that keeps the project supply 
economicatlyviable,significantadversede.vclopmentsatucenain, Gmundwateruscandthe 
related overdraft will increartc: sod aa Less project water is demanded, the remaining uaen will 
sx their per acte foot costs spiral upward. ConsquenUy. this will untiinc repayment of 
distribution system and related project costs Eventually, project-wide rePayment impiica- 
tions will uise if districts cannot afford their project supply and related capital and operating 
repayment obligations. 

As significant as the above discussion is, it pales in comparisw to the overriding economic 
reality faced by the CVP today: UNCERTAINTY. This new era of uncertainty emanates 
from statutory changes and new regulatory actions; aImost exclusively instituted by tba 
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Appendix III 
Comment.9 From the Central VaIIey Project 
Water Association 

I- 

See comment 7. 

See comment 8. 

Now on p. 4. 

Federal Govermnent. Not only are current project operations and managementlmce~expecta- 
lions for future opetafions are enormously so. 

Although measuring the cosrs of uncertainty is most difftcult, examination and inumirurion of the 
impacts is achievable. We urge you to dedicate stafT resources to examine the mray con~eqtlctlces 
associated with the present and future management of this major Federal asset. From a policy 
perspectivc,themostsigoificantnnainneedof assesJmentrelate23tothesoclalandeconomicimpacrs 
of current. and projected conditions of instability and uncertainty. 

Already. the impacts of uncertainty on economic clrcumstancu are visible throughout the CVF. 
Most vivid are the conditions (and future implications of the-se condition@ in the de&a export s%vice 
area of the project While a number of factors atz contributing to the economic disruption that is 
arurring,tbelacltofadegua(eprojectwatetand(fieunfertaintyomfu~su~~arethedaminant 
factors. 

Land values are inextricably tied to the avallabiity of a dependable water supply. A land auction 
in We&lands Water District indicates that land value8 have declined 50% and mom in signiikant 
portiona of the delta-export service area. Future land auction are now being organi=I as more 
farmers face financial insolvency. Your repoR ignores these developments. 

In a vicious cirtk, fbe decline in land value haa predictable outcomes: dccrepsed credit availability, 
decreased investment, decreased economic activity, deaased employmentopporhaities,~d 
tax revenue to support social service programs and increased demand on social services. 

Useoftheexpm’euccoftheWes~FarmCreditBrnLasevideaceoffarmprofitabilityispoinUess. 
ThwghitmeybetruethartheBanl’sloanlossuiwentdowninUledroughtpcriod,whiwn~c~ 
w~tup,any~andeffectrelationshipbetweenthoseouobfinagiaary. Infac~durlngthatsame 
pe.rlod, the Bank significantly tightened its credit policlea (largely due to e.acaMng uncertanties in 
the supply of CVP water). Eliminating or reducing lending to farmers with uncertain water supplies 
is one sure way of reducing a bank’s loan loss rate. 

As an example, the CoIusa-Glenn Production Credit AasocMion a member of the Western Farm 
Credit Bank and a signifmt lender of short and intermediate term loans for tiers in Glenn and 
ColusaCounti~,hesslgnificantlyfewerloPnsintheTehama-Colusasenicearca. Theiinditpolicy 
aolongerallowsthemtorelysoIelyoatheproductivftyofEaadservedwithCNPwater,evenattoday’s 
waterratekforloanaeaxuity. Inotherwords+afarmaatnuot getanopemtlngloanwlthoutaecurlty 
aepxate from his operation! If the rosy picture of profita the sport cl& really existed. tltii would 
not be so. 

Your draft repcrt (page 4, lines 107- 113) deals with these realitiw in an insensitive and academic 
manner. You state: 

“For exampie, uxmomic studies GAO reviewed indkwd that rcducrd protlts will be expmmed 
1acleQwa1alldvnluesMdthcreiarc decmmcdIalldndrrrlJ Ik4xaedlwuaImstswulparusIIy 
ol%tinucm&wuefc08tS. Horveva,thDsewhoownirndwlllloorcsomeoquityintheklandholdings. 
Some farmers with low profits, or with high debt and reduced equity in their land may not be able 
to malntain viable farms.” 
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Commeuta From the Central Valley Project 
Water Association 

i 

See comment 9. 

Thereportrhefiproceedstodiscountthesignifcanceofthisreatitybyreferriagtothebroader 
health of, and economic factors affecting, agriculture statewide in California. That GAG did 
not examine closely the place in the State’s sccial and economic fabric held by fartnlaads buii 
and heretofore sustained by the Federal CVP, is L significant shortcoming. It is dhrbing 
thattheveryrealsocialandeconomiccostsofdoubledigitullempIoymenlandtheminoffarm 
families and communities warrants only the statement that, “Some farmers with low profits, 
or with high debt andreduceg equity in their land may not be able to maintain viable farms*. 

In closing, I should say that while you may view these comments as somewhat “overheated”, 
they Eairly reflect the frustration and anxiety we feel 89 we attempt to work with what is 
increasingly characterized as a dysfunctional water projerr 

Again, hank you for the opportunity to comment We hope to be afforded the opporblnity 
to comment ou future draft reports you prepare. 

V Jason Peltier 
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Comments From the Central Valley Project 
Water Association 

Now on p. 2. 

See comment 10. 

Now on p. 2. 

See comment 11. 

Now on p. 4. 

See comment 12. 

GhO - “Studies by agricukural economists snggc%t that higher water prices would increase 
irrigation efficiency and conservation . ..” 

m  - A high level of irrigation efficiency and conservation anz already being pnaiced in CVP 
senice ma Just what “studies” is GAO referring to? Are they specific to the CVP service areas? The 
statement may be true in some tbeoreticdl settings, but given the many‘complex and intezrelated factors 
affecting CVP farm economics today, the statement is erroneous md irrelevant. 

QAO SD - “To estimate the impacts on farmera’ profits, GAO created budgets for two 
hypothetical farm ope&ons designed to be representative of tbe major commodities grown in farms in the 
two major regions of the Central Valley - the Sacramento and the San Joaquin Valley.” 

RE;SPONSE - The hypothetical farms created by GAO are not representative of farms in the CVP service 
area Many more farm budgets should be created representing a much wider range of farm s&s and crops 
grown. Use of a single rice farm in the Glenn-Colusa Irrigation District to represent all CVP setvice areas 
in the Sacramento Valley is especially misleading. Rice acreage comprises only about 12 percent of the 
acreage in the Tehamacolusa Canat service areas, [which represent moat of the CVP service in the 
Sacramento Valley). Further, the Glenn-Colusa Irrigation Dlstrlct receives only about 2 percent of its water 
supply from the CVP, which could lead to a hypothetical farm analysis with little rehUiottship to the project 
Hypotkticd farms in districts receiving full service from tbc. Tehama-Colusa canal would be much more 
realistic. Numerwsfaultyassumptionsarecontainedinthe WestlandsWaterDislrictexamplcandarrdetailed 
in the commeuts from mat diitricL 

GAO-Themtelncmne s mandated in the CVP Improvement Act reduced farm pm% for 
GAO’s hypothetical San Joaquin Valley farms by 11 percentand reduced the. protitsof the Sacmmento Valley 
farm by 4.3 percent” 

~ - Crop yiehis used by GAO in its hypothetical farm budgets appear to be significantly higher 
than warranted. Use of lower yields would reduce the base or actual pmftts below there indicated by GAO. 
The higher water rates mandated by the CVP Improvement Act would thus result in greater percentage 
reductions in profits than those indicated by GAO, Faulty assumptions applied to non-representative farms 
makes your statement to be without merit 
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Water Association 

See comment 13. 

Now on p. 5. 

See comment 14. 

See comment 15. 

Now on pp, 7 and 42. 

See comment 16. 

See comment 17. 

PAGE 4 - ALL 

m - Summary of results of findings by GAO. 

S;AO STAW - “Increwd water taxes will reduce farm pm& but the hypothetical farms 
remain profitable.” 

BEspoNSR - lk. hypothetical farma might not remain profitable if average crop yields were used in 
the farm hodget analysis. Cotton yiehJ.s used in the GAO bodget were about 23 poramt highor than the 
average for Frost-to. Tuhuc, Kings, and Kern Counties during the period 1981-1985. and almost I9 
percent higher than for the Weallands Wakr District from 19861986. 

The GAO tomato yields were ahoost 12 percent higher than those for WeaUsnds during the 1984-1966 
period, Rice yields used by GAO were about 14 percent higher than the average for Tehama, Glenn, 
Colosa sod Yolo Coooties during the 1981-1984 period. 

Emu sizes used by GAO also appear to be much huger than average which might msult in higher profits 
becmc of economy of scale. The 960 acres used by GAO for its hypothetical San Joaquin Valley farm 
is about 45 percent larger than the average farm on the west aide of the San Joaquin Valley which 
comprises about 660 acres. Farms on the east aide of the San Joaqnin Valley am generally smaller than 
thoseantkwestside. 

GAO STATEMEIQ - Listings of mattws for c0lrgressiona.l consideration. 

RESPQNSE-Addit ionalissuesbeyondlhoseprop~sedbyGAOshooldbe~u~t~~Congressfor 
its coosideration before further irrigation water rate incroaseg arc implemented Frfntary among such 
coosiderations would be the effect that current legialatioo ia having ou local economies. Such effecta 
include reduced land values uncertainties, and hsbility to make capital improvements and otlaer 
investments These and other negative aspects of ram incresses and reduced water supplies msolt io job 
losses on and off the farm and a general dectine in the socio-economic level of local amas. 

Anothnreffectthatshooldhuconsidcredisthe lossintaxreveanesfromfarmsaodbu&emes Wklkll 
proqxrity incruses. The losses would apply to Federal and State income tax revenues as well I all tax 
levies at the local level. 

.2- 
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Comments From the Central Valley Project 
Water Association 

Now on p. 14. 

See comment 18. 

Now on p. 16. 

See comment 19. 

Nowon pp. 16and 17. 

See comment 20. 

Now on pp. 23 and 40. 

See comment 21. 

& 15 - TABLE 

v - Table 1.1 implies that rates of $7.17 to $14.67 per xcre-foot are pQid for tYF+ 
waler in the Glenn-Colusa Irrigation District 

Response - This presentation is misleading and ti not accurately reflect rates for CVP wafer. Cilerm- 
Colusa has long-standing waterrights andreceivesmost of ilssuppIy wlthoutchange. About 10 pcccenl 
of the total amount is purchased from the CVP. 

17 LAST Pm 

~STA~-Lan~ageinthisparagraphimpl~thatnt~of$200andSlOOperm-footue 
routinely paid by irrigation in the Wheeler-Ridge Manicopa and Arvin-Edison Water Storage IMricts. 

mPON@ - This language is misleading. Such rates are seldom if ever paid by individual iffigUiom. 
Water sopplies are purchased at such rates by the distri~ which then blend the costs with thm of other 
supplies to arrive at affordable prices. Even with blending, the rerdity today is that the farm economy 
served by these districts is sick and high water prices along with nncerknly indicate an economic “shake 
out” is around tbe comer for many opemtoa 

MO STATEMENT - Groundwater pumping cost is discussed. 

REspoNsE - The indicated groundwater pumping costs might be of a temporary nature. It should be 
noted that increased groundwater pumping usually causes the water level to deck. resulting in higher 
lifts and increased costs for pumping. When the decline contima%, OVK t ime the groundwater supply 
is eventually exhausted OK the costs became so high that groundwater use is no longer economically 
feasible. 

It should also be noted that declining groundwater Levels often result in land subsidence. Tlsii shifting 
in the land surface results widespread misalignment of strucmres such as canals, pipelk%, roadways, 
ets. Additional expenses for land leveling also follow. 

PAm28w . 

-MJZNT - A profit is shown for all commodities except what 

BESPONSE - Profits might not be shown, on at least not to the same degree, if average crop yields and 
farm sizes had ken used in the farm budgets, as already discussed in the. rcsponxe to the GAO statement 
on page 5. lines 137 and 138. 
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Commenta From the CentcaI Valley Project 
Water Association 

Now on pp. 24 and 25. 

See comment 22. f&IO STA’I’EMBN~ - Discussion of CVF costs for water. 

NOW 0fl p. 28. 

See comment 23. 

Now on pp. 33 and 34. 

See comment 24. 

Now on pp. 37 and 38. 

It should also be noted that garlic is not a signiflcartt crop in any of the CVP setvice areas. 

m - USC of the ‘%M~OhSi3 h’i@tiOn DisbiCt Bs representatiVe Of CVp Service ill the 
Sacmmeuto Valley is unrealistic. as discussed in the response to GAG comments on page 2 - lines 22 
through 26. Yf%e implication that CVF water users in the Sacramento Valley pay only $7 per acre, 
unountingtoonlywepercentofthelrtotalcostofproductiom, for irrigationwateris wbollymiskading. 
AnlrnrlysiPoffarmswithindistriclsreceivingfuUservjcefromtheTehamdColusa~alwouldbemuch 
mole realistic. 

TW0p 

w - The comparisor~s are made with data which are not comparable. The so-called 
“agricultucaldepession”occurrcdduringIheear?yandmid 1980’s. Tbiswasaperiodofgreateconomic 
hardship for farmers nation-wide. By the late 1980’s and early 1990’s the farm economic conditions had 
improved, but a severe 7 year drought was affecting California agriculture. 

The drought resulted in appkation of extreme measures by farmers trying to maintain high levels of 
pmduetion in the face of severe surface water rtstxictions. However, many of the measure applied 
during the drought were temporary in nahmz and could not be sustained for long periods of time. They 
am not comparable to conditions which would exist with a stable, long-term surface water supply. 

GAO - “Farmers may increase irrigation efficiency.” 

~~N~-CVPinigatorsarestillsuffe~gfromtheeffeclsofa7yeardroughlperiodandpersistent 
water sktagestesulting from the Endangered Species Act and tie MiUerfBradIey legislation. Inneases 
in irrigation efficiency have been pushed to near maximum during this period. Incrimend improve- 
ments will continue to lx made over time, but only when they are econmically feasablc. The Key kere 
is incrersing productivity per unit of inpuL Gim the general conditions of inadquate water suppli~ 
any “savings” wouldncwssarily be directed to other lands and wouldaot be available forenvironmental 
uses as some would contend. 

PAGES 48 AND 4 

v - “Changes in farming practices justified at fuB cost for hypothetical farms.” 

m - Limits to opportunities to change farming practices were discussed above. Options for 

-4. 
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See comment 25. 

NQW on p. 40. 

See comment 26. 

Now on p. 40. 

See comment 27. 

Now on p. 42. 

See comment 28. 

TheGAOreponscemednottoconsiderthefa~tthatnosuchchangescanbemadewhennomarketedsts 
for the crops requiring less water. In addition, lower water use crops are generally lower value crops 
with less capital and labor inputs requiuxi. A broad shift to lower value crops would have adverse 
economic impacts on D local and regional basis. 

Q$Q STATEMENT- Tllis paragraph recounts GAO’s conclusion regarding the effects of higher CVP 
water rate& 

REspoNsE - Ia its cmclusions GAO fails to rncoguire that the positive effects to the U.S. Treasury 
would be partially offset by reductions ln taxes paid by farms and busksses which profit from farm 
production. This negative effect would apply at State and local levels as well BP tbe U.S. Treasury. 

v - GAO discusses the effect of rate increases on its hypothetical farms. 

m- The hypothetical farms probably do not realisbcally represent conditions on CVP farms., 
IS already discussed 

m - GAO lists six matters for Congressional consideration before imposing bigher 
irrigaticm water ram on CVP water lwls 

m - Additional items should be included in the list for consideration by Congress. 
Specifmally, the effect on local economics. including job lasses. should be carefully analyzed. Actions 
whicbaffectfarmsllsoaffactReighboringcommunitieswhich~supported byproductionontbefanns. 

Congress ahould dso consider the imps% of recent legislation before imposing any new rate increaxs 
on restrictions on the CVP irrigators. Existing legislation has resulted in uncertainties regardiog land 
valuesandfarmers’ebilitiestomcctou~dingfiaulcialobli~~ons. Thcseuncertaintiesinhibitcapital 
improvements and other inve-stments that farmers night otherwise be making. This slowing of the farm 
economy also extends off-fmm lo the local communities which are dependent upon the farms. 
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GAO’s Comments 1. We obtained extensive empirical data on farmers’ use of project water, 
crop patterns, and budget and water district costs for the farm budgets we 
created. The inputs were provided by the Cooperative Extension Service, 
the University of California at Davis, farmers in the Westlands Water 
District and Glenn-Colusa Irrigation District, and district crop reports. Our 
inputs were reviewed by university professors, the farmers, and officials 
from the US. Department of Agriculture’s Agricultural Stabilization and 
Conservation Service and the Cooperative Extension Service. 

2. We recognize that water supplies for many cvp farmers have been 
reduced in recent years because of the drought and that future supplies for 
some farmers also will be reduced under Endangered Species Act 
restrictions, the cvp Improvement Act, or other environmental I 
requirements. We have added discussion of these factors in the report, 

However, we did not include water supply reductions in our analysis for 
the following reasons: (1) Drought conditions experienced by farmers in 
recent years reflect an extreme situation. If we had based our budgets on 
water delivery levels provided under drought conditions, we would have 
modeled profits for an atypical year, and our results would have reflected 
the impacts of rate increases under drought conditions rather than reflect 
the impacts of rate increases under normal conditions. (2) Future 
reductions in deliveries to CVP farmers under the Endangered Species Act 
and the cvp Improvement Act are unknown. Because the Bureau was only 
able to provide us with very rough estimates of possible short-term 
reductions over the next 5 years, we did not use these data in our analysis, 
(3) We were asked to examin e the impact of rate increases on farmers’ 
profits-not the effect of reduced water supplies. Our analysis isolates the 
effect of increased rates on profits to the exclusion of other factors. While 
reduced supplies will affect farmers’ profits, perhaps to a greater extent 
than increased rates, our review did not evaluate these impacts. We have 
added the impact of water supply reductions to the factors to be 
considered by the Congress. 

3. We chose to use water rates and cropping patterns based on the 
Glenn-Colusa Irrigation District (GCID) for several reasons. First, GCID is the 
largest federal irrigation district in the Sacramento Valley, representing 
more irrigated acreage than any other single irrigation district. The 
irrigation districts that receive water from the Tehama-Colusa Canal 
represent fewer irrigated acres combined than the GCID, according to the 
Bureau of Reclamation’s cropping reports for 1991. Tehama-Colusa 
districts had approximately 68,000 planted acres, with 94,000 acres in 
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irrigation rotation, while GCID had approximately 83,000 planted acres, 
with 126,000 acres in irrigation rotation. Districts that receive water from 
the Corning Canal had approximately 12,000 acres in irrigation rotation, of 
which approximately 6,000 acres were not irrigated. Furthermore, over 
62,000 acres in GCID were in rice production-over three times the acreage 
of any type of crop grown by the districts served by the Tehama-Colusa 
CaIlal. 

Different cropping patterns and different water rates among irrigation 
districts affect farm profits and the impact of higher rates on farmers. We 
revised the report to indicate specifically that our budgets do not apply to 
districts that receive all of their water fkom the (=vp and do not grow the 
crops modeled in our budgets, such as those that receive cvp water 
through the Tehama-Colusa and Corning Canals. 

4. We do not agree with this assessment of our analysis. As we indicated in 
the comments above, we relied on empirical data to create farm budgets 
representative of major commodities grown in two regions of the Central 
Valley. 

5. It was not within the scope of our review to analyze such recent trends 
as increased groundwater pumping in certain districts. We agree that if 
surface water rates exceed groundwater costs, then fanners will pump 
more groundwater, We have added this information to the report. 

6. While we agree that the CVP faces uncertainty from the recent statutory 
and regulatory changes, particularly the adequacy of water availability and 
future water supplies, these impacts were beyond the scope of our review. 
The report recognizes that the Congress will need to give appropriate 
weight to a host of factors in any decision to raise irrigation rates. We have 
added the impact of water supply reductions to the factors to be 
considered by the Congress. 

7. We have revised the report to recognize that land values in the Central 
Valley have declined recently. However, the recent land auction in 
We&lands is not necessarily representative of future changes in land 
values throughout the CVP. 

8. We do not state or infer that there is a cause and effect relationship 
between water costs and the Western Farm Credit Bank’s reduction in 
loan losses. Our discussion of loan losses stresses that higher water costs 
during the drought did not significantly affect the overall farm economy. In 
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contrast, the high loan loss rate and weak farm economy present in the 
I98Os-a period of stable water rates--indicates that factors other than 
higher water costs did adversely affect the farm economy to a much 
greater extent. 

9. We revised the report to recognize that the decline of some farms will 
i 6 

affect local economies. However, we were asked to examine the impact of 
higher irrigation rates on farmers’ profits, not on local economies. Because 
we did not analyze these impacts, we cannot discuss them extensively, 

10. The studies related to higher water prices and increased irrigation 
effLziency and conservation are footnoted throughout the report, These 
studies specifically address Central Valley agriculture. 

11. We recognize in our report that each farm in the cvp is unique and that 
actual impacts of higher irrigation rates will vary from those calculated in 
our budgets. We state that our budgets should not be construed as 
indicative for all farms in the Central Valley. The report has been revised 
to specifically note some types of farms in the Central Valley that we did 
not examine. 1 I 

See comment 3 regarding our selection of the Glenn-Colusa Irrigation 
District. 

12. We disagree that our crop yield assumptions are faulty. We relied upon 
yields provided by the County Commissioners for Fresno and Colusa 
Counties for 1990, the most recent year for which data were available at 
the time of our study. These counties include the Westlands Water District 
and the Glenn-Colusa Irrigation District. 

13. References to the off-farm impacts have been added to the report. 
While we do not extensively discuss local economic impacts, our report 
clearly indicates that, based on the changes in farm profits and loan losses b 
during the 6-year California drought, the impacts of increased water rates 
on the overall California farm economy will likely not be severe, 

14. The Association references yields in the 1981-86 period. We used 1990 
data, the most recent data available. See comment, 12. 

15. We recognize the difficulty in estimating the average farm size in the 
Central Valley. In their comments to us on this draft report, the 
Association and the Westlands Water District provided us different 
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averages in the cvp-one was for average farm size, the other for average 
landholdings. The Association indicated that the average farm size was 660 
acres in the west side of the San Joaquin Valley and less than 660 on the 
east side. The Westlands Water District indicated that the average 
landholding was 865 acres. However, as indicated in previous GAO reports,’ 
some landholdings of less than 960 acres are operated collectively as 
single large farms. Therefore, landholdings often are not an accurate 
indicator of farm size. 

We used 960 acres as the farm size for the San Joaquin Valley farm 
because the Reclamation Reform Act limits subsidized water to 960 
planted acres. We used 320 acres for the Sacramento Valley farm because 
according to ASCS, a husband and wife need about 320 acres to obtain the 
maximum support payment. 

16. In the “Matters for Congressional Consideration” section, we have 
added the potential adverse impacts on local economies of raising water 
prices as an additional factor the Congress should consider. 

17. At the state and federal level, tax revenues will not necessarily decline 
as a result of higher water rates, because adverse impacts on some sectors 
of the economy, such as Central Valley farmers, is offset by benefits in 
other sectors of the economy. For example, as agricultural land values 
decline in the Central Valley, land values and jobs can increase in areas 
that receive additional water resulting from increased conservation. 
Because decreases in farm profit are expressed in decreased land values, 
local property taxes may decline, and can be considered one of the local 
economic impacts resulting from higher water rates. 

18. We have revised table 1.1 to state that the rates apply only to the water ; 
received from the cvP-not to water rights water held by the district. I 

19. Farmers in the di.stricts told us thak they pay such rates. We have added 
to the report a statement that these rates represent extreme differences in 
rates paid for CLT and State Water Project irrigation water. 

20. We have added to the report a statement that, as more water is 
pumped, groundwater pumping costs may increase. We have also 

‘Water Subsidies: Basic Changes Needed to Avoid Abuse. of the 960-Acre Lit (GAO/RCED-SOB, Oct. 
1989). 

Water Subsidies: The Westhaven Trust Reinforces the Need to Change Reclamation Law 
(GAO/RCED-90-198, June 1990). 
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footnoted some of the adverse impacts of excessive groundwater 
pumping. 

21. The basis for the yields is explained in comment 12, and average farm 
size r&or&e is addressed in comment 15. Regarding garlic, the report 
clearly states that garlic is a proxy for specialty crops. While garlic itself 
may not be a significant crop in the CVP, specialty crops-which include 
garlic-are significant. 

22. Our rationale for using data for Glenn-Colusa Irrigation District is 
explained in comment 3. 

23. We agree that an “agricultural depression” occurred in the early and 
mid-1980s, that economic conditions had improved when the drought 
occurred, and that farmers applied extreme measures to maintain high 
levels of production during a period of reduced water supplies and higher 
water costs. These facts support our conclusions. The data indicate that 
price increases during the drought did not affect the overall farm economy 
as much as other factors did-such as those that caused the agricultural 
depression in the 1980s. The data demonstrate that farmers adjusted to 
water shortages and price increases over a 6- or 7-year period to maintain 
high levels of production Some of these adjustments may not be sustained 
over long periods of time. However, the price increases analyzed in our 
report are not as severe as those experienced during the drought. 

24. We agree that increases in irrigation efficiency will only occur when 
they are economically feasible, that is, when farmers’ profits are higher 
with increased efficiency than they would be without it. Levels of 
efficiency achieved by farmers, therefore, depend upon the profitability of 
increasing efficiency. Profitability varies on the basis of production costs, 
such as water costs, and revenues. White some districts, such as 
Westlands, may currently have high levels of efficiency, irrigation 
efficiency throughout the Central Valley varies, and many districts are not 
as efficient as Westlands. 

25. The report recognizes that factors such as changes in commodity 
prices and the opening of new markets can have a greater impact on crop 
choice than irrigation costs. As an example, we note that a farmer 
generally will not plant tomatoes without a marketing agreement with a 
processor. 

Page 75 GAOLRCED-94-8 Water Subsidies 



Appendix III 
Commenti From the Central Valley Project 
Water Association 

If water costs increase, profiti will decrease, and farmers will shift to 
crops that give them the greatest profit possible under the circumstances. 
We agree that there will be secondary impacts on the local economy. 
However, as we indicate in the report, the acreage devoted to low-value 
crops would likely be reduced in response to higher water rates in the 
Central Valley. Shifting crops, whether to high- or low-value crops, will 
decrease the impacts of higher water rates on farmers and local 
economies. 

26. See comment 17. 

27. See comments 1,2, and 3. 

28. In the “Matters for Congressional Consideration” section, we have 
added the potential adverse impacts on local economies of raising water 
prices as an additional factor the Congress should consider. The “Matters 
for Congressional Consideration” section also includes factors affecting 
farmers such as the extent to which farmers can absorb increased 
irrigation costs, the potential adverse impacts on farmers, the ability of 
farmers to mitigate the effects of the price increases, and the impact of 
future water supply reductions. We agree that these factors all must be 
considered under existing legislation. 
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Note: GAO comments 
supplementing those in the 
report text appear at the 
end of this appendix. 

See comment 1. 

Now on p. 12. 
See comment 2. 

Vbbstlands Water District 
3130 Noi-th Frsrm Stmel, PO. Baz Rosa, Frealo. Cdikwnir 837034C66, (200) 2X-1523, FAX (203) 2244-1560 

September 13, 1993 

Mr. James Duffuo III 
Directar, Natural Resource 

Management issues 
General Accounting OftIce 
Washington, DC %X42 

These comments an submitted on behalf of Westlands Water District, its 
landowners, ad water users. Westlands also joins in and supports the comments 
submitted by the Central Valley Project Water Association. 

There is one fundamental and fatal flaw in this report which materially affects 
and distorts the entire analytic approach and the conclusions reached therein. That 
flaw is the assumption that in Westlands Water District in 1999, the hypothetical farm 
used as the basis for the report could have obtained 3 acre-feet of Central Valley 
Project K!VP, water at a delivered cost of $35 per acre-foot. Simply put, this was 
utterly im 
1990, whit r 

ssible in 1999. Westlands received II 59 percent CVP contract supply in 
means that Priority Area I was allocated 1.3 acre-feet per acra and Priority 

Area II was allocated 9.7 (seven tenths) acre-feet er acre. A farmer in Westlands who 
wanted or needed 3 acre-feet in l&t9 had to R pure ase supplemental transferred water 
from outside the District, generally at a cost of approximately $66 per acre-foot, or he 
had to pump groundwater (of generally less-than-desirable quality) at a cost usually 
significantly higher than CVP contract water, or he had to lease additional acreage in 
order to provide P water supply for his farmed acreage. In all of these scenarios, the 
true water cost @Q$ including associated labor) of 3 acre-feet per acre would probably 
approach $200 per acre, a much higher number than the costs stated in the report. 
Since the report significantly underestimates the costs of water, the finding, that the 
impact of firther increasing water costs will not significantly impair farm profitability, 
understates the true impact of increased water costs. 

There are numerous other significant flaws in the assumptions or in the analyeis 
of this report, which will be discussed in the following speciKc comments: 

SPECIFTC COHMJ3WIS 

1. Since the Executive SummarJr merely states in abbreviated fashion the 
assumptions, analysis, and conclusions of the report, we have no comments on that 
section. 

2. Statement - Page 11: “During normal years, the CVP provides about 0 million 
acre-feet irrigation water each year to approximately 3.8 million acres of crop land.” 

i 
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Mr. James’Duffus III 
Page 2 
September I3,1993 

CtmmtnC In the Sacramento Valley, the CVP has contract obligations to 
deliver about 3 million acre-feet of water rights and settlement water to Sacramento 
River water rights holders and Tehama-CoIusa contractors In the San Joaquin Valley, 
the CVP has export obligations of approximately 246,Mx) acre-feet for the San Joaquin 
Exchange Contractors and about 2 million acre-feet for the San Luit Unit, Delta- 
Men&a contractors, and the San Felipe Unit. 

Thus, not including the Frlant Unit, the Bureau has contractual obligations 
for water on the order of 6 million acre-feet per year. However, for the past four years, 
substantially less than this amount has been delivered. 7%~ is in part due to the 
drought conditions of the past few years, but more significantly, in 1992 and 1383 
deliveries to the San Luis Unit (as well as the Delta-Mendota and San Felipt 
contractors> have been substantially reduced as a result of pumping limitations in the 
Delta These pumping limitation8 are the result of the listing under the Endangered 
Species Act of the winter-run salmon and the Delta smelt, and the result of the 
implementation of the Miller-Bradley legislation (P.L. IO!&575). In lfIO0, the export 
contractors received 56 percent of their contract supplies; in lsS1 and X%2,25 percent; 
and in MD,50 percent. 

The impacts of the ESA and P.L. 102575 restrictions exist independent of water 
suppty conditions in the watersheds and reservoirs. Thus, it is no longer accurate to 
say the CVP will deliver 6 million acre-feet in “normal” years. For the foreseeable 
Mure, assuming these limitations on exports continue, it does not appear that there 
will be a “normal” year when the contractors are not subject to what is in efftct a 
“regulatory drought.” 

3. Statement - Page 12: “. . . in lOS9, approximately 71 percent of [California1 
water was used for irrigation . . . .” 

Cemmtnk The percentages given in this paragraph are for developed water 
only and do not include water in wild and scenic rivers, or that used for t&ream flows 
and other water qualig purposes. Irrigation actually accounts for leas than one third 
of all runoff. 

4. Statsmeat - Pagt 1% “Farmers receiving water from the CVP currently pay 
varying rates depending on (1) the type of contract . . and 6% the distribution costs 
charged hy the District. Generally, there are three different federal rate structures: 
the fixed contract rate, the full-cost rate, and the costofaervice rate.” 

Ctmmtnk These statements are not true of Westlands Water District. The 
water rate paid by an individual water user in Westlands depends primarily on his 
status under the Reclamation Reform Act of 1882 (RRAI and the type of water he 
receives. Most (in excess of 56 percent) of the land in W W D  is held by landholders who 
have elected to be subject to the discretionary provisions of the RRA. Consequently, 
only 5 to 8 percant of all CVP water delivered in W W D  is sold at the District’s fixed 
cost contract rate of $8 per acre-foot. Since lH7: most CVP water (in exe68 of 85 
percent1 delivered in Priority Area I has been paid for at the USBR’s O&M rate. A 
smaller portion of the water (less than 10 percent) has been paid for at the fullcost 
rate. Since l!Xt?, CVP water delivered to Priority Area II under the twms of the 
Barcellos Judgment has been paid for at either the cost-of-service rate tin excess of 90 

f 
ercent) or the fullcost rate (less than 10 percent). Thus, not only has Westlands paid 
or its CVP water at a rate which covers the Bureau’s O&M costs (except for drought 

Now on pp. 12 and 13. 
See comment 3. 

Now on p. 13. 

See comment 4. 
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Now on p. 13. 
See comment 5. 

Now on p. 14. 
See comment 6. 

Now on p. 14. 
See comment 7. 

Mr. Jsmel Duffus: M 
Page 3 
September 13,1993 

year deliveries in 1991 and 1999), Westlands has repaid a substantial amount of capital 
through the cost&-service and full-coat payments made over tbe yeers. 

5. Satement - Page 13, Foetnote 2 “. . . funds used for the CVP could have 
earned returns elsewhere in the eoonomy.” 

Commeti The implication of tbls statement is tbat the CVP doe6 not “earn 
returns” for the economy of the State of Californis and the nation In fact, the CVP has 
ever the past 46 yeara been the foundation of a multi-billion dollar a year agricultural 
economy in the Central Valley, which supports thoussmda of families and tens of 
thousands of jobs and which produces billions of dollsrs in commodities and related 
production. The implication that aomebow the economy of the State of California and 
tbe United States would be bettor &without the investment made by the United States 
in the CVP is ludicrous. 

6. Statement - Page 14, Footnote 1: “Aa of 1699, about 76 percent of CVP 
contracts are operating with an annual O&M deficit.” 

Comment 1 The percentage of contractors with O&M deficits is of little 
informational value. The O&M deficit is au obligation of the contractor8 which will 
ultimately be paid, in some canes with interest. Furthermore, many CVP districts make 
vob~ntary payments eech year to pay off any accrued O&M deficit. In many cases, the 
only reason an O&M defleit exists in the first place is because the Bureau 
underertimated its operating coats for the ensuing year when it set water rates. As 
deliverable water supply decreases due to export constraints, the OdrM cost per acre- 
foot increases. Bureau O&Y coats have more than doubled in the past eight years. 
O&M costa for 1991 and 1993, years of 25 percent contract supplies for CVP export 
contractors, generated large O&M deficits because the Bureau set water rates based on 
a 50 percent supply. 

7. Statement - Page lk Table I.1 - Sample 1992 Water Rates 

Comment: None of these rates shown for WWD am 1993 rates. The table is 
probably intended to show 1999 rates. Table 1.1 shows two fullcost rates applicable 
to WWD. The first rate #45.94) is presumably intended to be the discretionary 
provislons full-cost rate for landholding over 966 acres. The actual rate for 1990 was 
$46.14 per acre-foot. The second number fgS3.37) ir not identifiable as a rate paid by 
Westland in 19BO. It perhapm was intended to be the “hammer clause” fullcost rate 
applicable -ti prior law recipients who lease land in excess of 160 acfes per. person 
Fztual hammer clause” rate for 1999 was $59.36 per acre-foot Tlus rate IS rarely 

Table 1.1 also showe two cost4service rates for Westlands in 1996. Neither 
of the numbers shown is the actual 1999 cost-of-service rate for WWD of $19.93 per acre- 
fcmt. The table makes no reference to the O&M rate for 1999 which was $LZ.aS. Actual 
delivered CVP water co&s in 1996 were: Priority Area I - $28.27 <tLZ.M to USER plus 
District overhead of $16.01~; Priority Area It - $36.01 1$1WJ3 to USBR plus District 
overhead of $16.96). These rates do not include the capital repayment for the District’s 
distribution system collected by benetit assessment in the approximate amount of 66 
to 66 per acre per year. 
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Now on p. 15. 

See comment 8. 

Now on p. 15. 

See comment 9. 

Now on pp. 16 and 17. 

See comment IO. 

Now on p. 19. 

See comment Il. 

Now on p. 21. 

See comment 12. 
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Mr. James Duffus III 
Page 4 
September 13, I993 

9. Statement - Pyre I& Table 13 - CVPIA Effect on WWD 1992 Cost of Service 
Rate 

timmcnk None of the rates shown on this table were ratel applicable to 
WWD in 1992. The correct rates are an follows: Cost-of-service rate paid to USBR - 
$20.13 per acre-foot District overhead - $18.39; delivered cost of CVP water to Priority II 
at cost-of+ervice rate - $43.41. Moat CVP water delivered to Priori& Area 1 in 1992 was 
at the O&M rate of $36.01 per acre-foot) 

The discretional provisions foILcost rate for If@2 payable to USBR was 
$45.79 per acre-foot. 

9. Eswemeti-P~elL: -.. . the Secretary will assess a fee of up to $6 per acre- 
foot on irrigation water . . . _>’ 

Commeak This reference to the Restoration Fund surcharge of P.L. 102-575 
is incorrect Tbi6 charge is indexed to $6 on October a, 1882, and will tignifkantly 
increase over time. CVP contractors have been advised by USBR that effective 
October 1, 1993, the Restoration Fund charge will be $6.29 per acre-foot. 

10. S&tement - Pxge 18~ “Fanners without adequate source6 of surface water 
often pump groundwater.” 

Comment: This is true. It may also be said that when the cost of rurface 
water (e.g, CVP water) exceeds the cost of groundwater, farmers will tend to pump 
more groundwater. This results in groundwater overdraft, more energy use, land 
subsidence, and reduced yields {due to generally poorer water quality). These are 
among the reasons why the CVP wan constructed in the first place. At some point, 
raising the price of CVP water begins to defeat the primary purposes of the project. 

11. Statement - Page 21: “The budgeta reftect the impact of irrigation rate 
increases with full CVP deliveries, but do not consider the impact of possible 
reductions in water supplies resulting from drought or implementation of the CVP 
Improvement Act. 

Comment: As noted earlier in theee commenix, this ir the fatal flaw in the 
analysis contained in this report, Tbe reductions in water supplies for CVP export 
contractors are not “possible” or hypothetical. They are real and they are substantial. 
Over the period L880 through 1993, more than 5 million acre-feet of water has been 
withheld from the CVP exporters. Of 8 million acre-feet in contract obligations 
(2 million per year for 4 years), the Bureau delivered oniy 3 million acre-feet. To 
assume, as is done in this report, full CVP water supplies is to deny reality. These 
reductions are not entirely a tinction of the dmugbt In 1993, they are entirely the 
function of ESA reductions (for winter-run salmon and Delta smeltl and P.L. M&575 
reallocation of fish and wildlife water. It is unlikely that full water supply deliveries 
to the exporteru will resllme in the near future. 

12. Statement - Ppee u: The first paragraph &atea that while the increased 
water costs modeled in this report would decrease farm profits, generally the effect on 
the California farm economy would not be widespread. 

Comment: There is no informational or analytic value in this statement. The 
report could as easily conclude that increased water costs for CVP farmers will not 
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Now on p. 21. 

See comment 13. 

Now on p. 22. 

See comment 14. 

Now on p. 23. 

See comment 15. 

Now on p. 24. 

See comment 16. 

r 
Mr. James Duffus III 
Page 5 
September 13,lMU 

materially affect the national Gross Domestic Product The statement, while it may be 
true, does nothing to illuminate the impact of increased water costs on CVP farmers. 
In fact, there is substantial evidence available that increased water costs have already 
had an effect on farm profits and farm survival in the CVP service areas. The number 
of forectosures and receiverships in Westlands in recent years has been signiticant 
Recently, S.000 acres of farmland in Weatlands and San Luis Water Districts was sold 
by foreclosure auction. These farm failures are in large part a result of water 
shortages and substantial increases in water costs. 

Furthermore, the report makes no attempt to quantify the effect to the local 
economy. The drought has already impacted rural communities with unemployment 
estimatea reaching as high as 42 percent in the City of Mendota Increasing water 

P 
rices will only add to this problem as farmers’ revenue (and thus ability to pay for 
abor and services1 is further reduced. The end result will be higher unemployment, 

a diminished tax base, and an increase in the need for state and federally funded 
social services, such as health care and welfare assistance. 

13. Statement - Page 23, Footnote 1: Definition of “farm profits.” 

Comment: The footnote should make it clear that the term “profit” also does 
not include an allowance for interest on investment, As the term is used here, it more 
accurately is the margin between costs and returns, Rom which return on investment, 
return to management and taxes must be deducted to arrive at a true profit. The 
profit, in turn. is the only source of funds for upgraded irrigation management systems. 

14. Statement . Page BB: “. . . we assumed that irrigation water deliveries will 
not be reduced as a result of the CVP Improvement Act or other Factors; therefore, a11 
conclusions are based on farmers receiving their full CVP deliveries.” 

Gemmenk As noted earlier in these comments, it is totally invalid to assume 
that irrigation water deliveries will not be reduced as a result of the CVPIA or other 
factors, such a6 ESA based export limitations or the proposed EPA standards. This 
fatal flaw invalidates the findings and conclusions of the report, i.e., the impact on 
profitability, since a decrease in water supply reduces farm income and increases unit 
water costs. 

15. Statement - Page rS: “Farmers plant wheat an a rotational crop . . . .” 

Commenc: Wheat does not add nutrients to the soil, except for u small 
amount of organic matter if the straw and stubble is incorporated into the soil. It does 
provide an opportunity for weed control and land leveling after harvest, and also helps 
control soil organisms such as verticillium and fusarium wilt. In addition, farmers may 
plant wheat as a means of maximizing the benefit of winter rainfal1. aa well as to make 
greater use of their wells during the off-season for cotton, tomatoes, melons, etc. 

16. Statement - Page 28 Table 2.1 - Summary Budget of 1980 Costs and Returns 
per acre for Hypothetical Farma 

Comment: This table presents profits for a hypothetical cropping pattern 
which is supposed to typify the distribution of high and low value crops in the CVP. 
On average, this ap ars to be a reasonable distribution for the Westlands’ area 
However, many West ands’ farm operations do not conform to this assumed distribution p” 
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Now on p. 24. 

See comment 17. 

Now on pp, 24 and 45-47. 

See comment 18. 

Mr. James Duffus III 
Page 6 
September 13,lBM 

Analysis of the 19Bl Westlands’ crop reports show that out of a sample of395 farm6 %%I 
had a crop rotation with one or more high value crop6 such as garbc, onlons, tomatoes, 
lettuce, almonds, etc.; 110 had only mid to low value crops such as cotton, pnfnower, 
alfalfa seed, hay, sugar beet6, wheat, barley, etc.; and 27 fallowed their entire acreage. 
This indicates that 35 percent of the water users do not match the cropping pattern 
assumptions in this report. To assume that these water user6 can obtain contracts for 
high value crop6 or are able to grow these crop6 on their land is incorrect and 
invalidates the applicabilliy of this report’s analysis to a significant number of 
WesUand6’ farm operations. 

17. Strtemeot - Page ZB: Table 21 - Summsr~ Budget of 19BB Costs and 
Page= FootnateB 

Canamenl: The production costs do not appear ti include an amount for 
county property taxe6 or water di6trlct repayment assessments. Furthermore and more 
significantly the co6ts for irrigation water are substantially under6tatad. CVP water 
in the quankes assumed was not available at the a6sumed price of $35 per acre-fool 
in lB9B In Priority Area I of Westlands in Isso, the CVP allocation was 1.3 acrefeat 
per acre. If the water u6er was eligible to buy water at the O&M rate, the delivered 
cost was $23.2’7 per acre-foot. In Priority Area II, the allocation of CVP water in IB99 
was .7 (seven tenths) acre-foot per acre. The cost-of-service rate was $36.01 per acre 
foot. Supplemental transfer water in 19&l ranged in cogt from $16 per acre-foot to as 
much 86 $120 per acre-foot. The average groundwater pumping cost in the District ID 
lBB9 was $55 per acre-foot plus $20 per acre-foot for delivery charge6 Thus, the cost 
of 3 acre-feet of irrigation water in 1990 could and did range as high as $2BB per acre, 
and the profit per acre figure shown on Table 2.1 is substantially overstated. 

18. Statement - Page 2& Table 2.1 - Production Acreage and 
Pages 80-12: Appendix I 

The rationale for using a full 9BB acres of crops for the San Joaquin 
Valley/Westlands farm, but only 329 acres for the Sacramento Valley farm, a6 presented 
in Appendix I, is not valid. Farmers do not necessarily plant the amount of cotton, 
wheat, or rice that will maximize their ASCS payments; they may plant more, they may 
plant less. Tbey certainly cannot change their total landholding kom year to year. te 
precisely match their optimum ASCS acreage of cotton, wheat, and rice at varytng price 
support level6 and differing idling requirements to come out with 880 acre8 of irrigated 
land. The average landholding in Westlands is approximately &I5 acres and that 
changes very little from year to year. It would make much more sense to use the 
average farm size in each area, deduct the number of acre6 required tc be idled, u6e 
the proportionate mix of crops on the remainder, then show the profit per acre or per 
acre-foot of water. 

The water usage of 3.0 acre-feet per acre is incorrect for cotton and tomatoes 
in Westlands; the actual average amounts are 2.5 acre-feet for cotton and 2.3 acre-feet 
for tamstoes. Even the full contract entitlement of 1,150,OlW acre-feet of CVP water 
provides only an average of 2.15 acre-feet to the 535,ooO eligible acres in Westlands. 
The long-term average amount of gmundwater pumpage is about 145,ooO acre-feet. It 
is the sole source for about 33,tlCNJ cropped acre6 in the District which are not eltgtble 
to receive Project water and also supplements CVP water on other acreage. Tbe total 
supply is 1,295,tXiO acre-feet or an average of 2.3 acre-feet for each of the 5@,099 acres 
farmed in the District. 
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Now on p. 33. 

See comment 19. 

Now on p. 33. 

See comment XI. 

Now on p. 34. 

See comment 21. 

Now on p, 34. 

See comment 22. 

Now on D. 42. 

See comment 23. 

Mr. lames Duffus III 
Page 7 
September 13, 1993 

19. Statenltnt _ Pagt II: *, . , increased irrigation rates give farmers incentive 
to change their farm management practices and reduce water we.” 

Commtnk Farmers already have the economic incentive to make irrigation 
improvements. Given Westlands’inherent limited water supply. farmers can plant more 
acres if they can reduce irrigation losses. Reducing farm profits may in fact decrease 
the number of farmers who can make capital irrigation system improvements. 

20. Statement - Page 41: “Some farmers may increase irrigation emciency and 
reduce water use through improved irrigation practices and technologies.” 

Cmmenk This statement illustrates the basic misunderstandin 
authors of the concepts involved in irrigation emciency. Increased irrigation e %l 

bp the 
clency 

does not nec~sarily mean reduced water use. In some cases where portions of the 
fleld are over and underirrigated, improving irrigation efficiency may result in no less 
water being applied to a field. The major incentive in these cases is to apply water 
more uniformly to the field in order to increase yields and at the same time reduce the 
amount of deep percolation. 

21. Statement - Page 42 - Table 3.1 

Comment: The “attainable efficiencies” shown on this table are not 
consistent with data obtained by Westlands and by other studies of irrigation efficiency. 
Generally, irrigation sffzciency is more related to proper system design and 
management practices which result in good distribution uniformity, than to the specific 
type of irrigation system. 

22. Statement - Page 64 - Table 3.2 

Cammenk The water usage per acre shown on this table is substantially 
higher than actual usage observed in Westlands Water District. Data from more than 
400 cotton fields evaluated during the period 1987-1991 showed no significant 
differences in water usage on cotton for furrow and sprinkler system; our data shows 
actual water used in the range of 2.3 to 27 acre-feet per acre on cotton. The District’s 
average use of water (2.5 acre-feet per acre) is e 
3.2 for dri 9 

uivalent to the usage shown in Table 

primarily ill-r0 
system. In other words, Westlands armers’ water usage is already Iwith 

w and sprinkler systems) at a high Ieve of efficiency. 

23. Statement - Rage 54: ‘11) the extent to which farmers can absorb increased 
irrigation rates. . .” 

Comment: The USBR determined the water users’ ability to pay for water 
and drainage service during ItMOXf84 to be appmximately $140 per acre when a full 
water su 

cl 
ply was available. The water users’ ability to pay for water and drainage 

service uring 1990 has not changed significantly and may have reduced from tbe 
USBR’s estimate. A study to determine the water users’ ability to pay for increased 
rates for CVP water should include consideration of whether the proposed increases 
will exceed the farmers’ ability to pay. 

CONCLUSION 

The basic assumption of this GAO report is flawed. Water was not available in 
the quantities and at the prices assumed for 1999. The hypothetical farm is not 
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Mr. James Duffus III 
Page 8 
September l3,19Q3 

representative of all Westlands’ farming operation. The report, because it understatar 
the cost of water, understates the impact on farm profitabrlity of additional increases 
in CVP water rates. 

Thank you for the opportunity to review this re 
fr 

rt. If you hava any questions 
regarding our comments or would like additional ata ragardii water supply or 
farming operations in Westlands Water District. please give me a call. 

Sincerely, 

Michael G. Heatoa 
Amistaltt Gawrd couflDel 

cc: James Hampton, GAO 
Roger Patterson, USBR 
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Comments From the Westlands Water 
District 

1. We disagree that the discrepancy between actual water deliveries to the 
Westlands Water District in 1990 and the delivery levels we use in our 
hypothetical San Joaquin Valley farm is a fundamental and fatal flaw in the 
report and materially distorts the entire analykal approach and the 
conclusions of the report. Our intent was not to replicate the particular 
farming conditions present in the Westlands Water District in 1990. Rather, 
we designed our hypothetical farms to reflect typical farming practices in 
the San Joaquin and Sacramento Valleys in general, using the most recent 
data available. In general, San Joaquin Valley farms use water levels of 3 
acre-feet of water for cotton. 

The most recent year for which complete data were available at the time 
of our study was 1990. However, we did not use 1990 water deliveries 
because we did not want to model farm production costs and profits under 
the extreme drought conditions present in 1990. If we had used 1990 water 
levels, we would have modeled profits for an atypical year, and our results 
would have reflected the impact of rate increases under drought 
conditions rather than the impact of increased water rates on farm profits. 
The higher water rates provided by the Westlands Water District in its 
comments reflect the higher costs of pumped groundwater and water 
purchased outside the cvp necessary to supply water Ievels of 3 acre-feet 
in the Westlands Water District in 1990. 

In developing farm budgets for the San Joaquin Vaey farm, we relied on 
data from Westlands Water District for some, but not all variables. For 
example, data on water rates and cropping patterns are based on 
Westkurds Water District while crop yields and water usage were based on 
1990 data for F’resno County, in which Westlands is located. Westlands is 
the largest water district in the San Joaquin Valley; however, it also is 
more efficient than many districts in the valley. Modeling all conditions 
based on Westlands, therefore, would be unrepresentative of other 
locations in the valley. 

To remove any suggestion that our hypothetical San Joaquin Valley farm 
specifically represents a Westlands Water District farm, we have clarified 
our description of our farm budgets in the report. 

2. We have revised the report to state that the cvp has delivered 6 million 
acre-feet, historically, to water rights holders and contractors. 

3. We changed the report to state that the water supply refers to developed 
water. 
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4. The report recognizes that, under reclamation reform act provisions, 
some farmers and districts pay the Bureau’s O&M rate. The report also 
recognizes that some farmers and districts pay the fixed contract rate, the 
cw’s full-cost rate, and the cost-of-service rate, as specified by Westlands 
Water District in its comment. Table 1.1 specifically lists certain rates for 
Westlands Water District and two other districts and presents the range of 
rates paid for cw water. The Bureau O&M rates paid by some are included 
within this range. 

5. We do not state or infer that the economy of California or the United 
States would be better off without the cvp. The purpose of the footnote is 
to recognize that the capital costs owed on the irrigation component of the 
cvp do not include interest charges. Because the government does not 
receive interest on its investment in the irrigation component of the cvp, it 
incurs opportunity costs. Opportunity costs exist for money invested 
anywhere in the economy because the money invested could have earned 
returns (such as interest) elsewhere. We have clarified the footnote. 

6. The percent of contractors with O&M deficits is important because most 
cvp contractors will pay part of their O&M deficit in their cost-of-service 
rate once contracts are renewed, 

7. We have revised the table to show the 1992 rates. 

8. We used the Bureau’s 1992 Irrigation Water Rate published by the 
Mid-Pacific Regional Office in the fall of 1991, for the 1992 irrigation 
season. The rates the Bureau charged Westlands in 1992 varied from those 
published the previous fall. We revised the report to reflect the rates 
Westlands stated were actually charged. 

9. We revised the report to show that the $6 charge is indexed to 1992 
price levels. 

10. We revised the report to recognize that as the cost of surface water 
exceeds the cost of groundwater, farmers will pump more groundwater. 
We have also footnoted some of the adverse impacts of excessive 
groundwater pumping. 

11. We do not agree that not analyzing future reductions in water supplies 
is a fatal flaw in our analysis. While water supply can impact farmers’ 
profits, we were asked to examine the impact of increased water rates, 
and not the impact of reduced supplies, on farmers’ profit. Moreover, 
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future reductions in deliveries to c\rp farmers under the CVP Improvement 
Act are unknown. Because the Bureau was only able to provide us with 
very rough estimates of possible short-term reductions over the next 5 
years, we did not use these data in our analysis. We have added the impact 
of water supply reductions to the factors to be considered by the 
Congress. 

12. The statement concerning the effect of increased water costs on the 
California farm economy is highly relevant and significant. The evidence 

3 

we obtained on the effect of the extensive, recent drought showed that ? 
despite higher irrigation rates and water shortages, California’s overall 
farm economy remained strong, and other economic variables, such as 
interest rates, the export market, and the value of the U.S. dollar, affected i 
the farm economy more than water rates. We have clarified the report to / 
state that impacts on California’s overall farm economy are not likely to be 
severe. 

We have revised the report to indicate that adverse impacts on individuals 
can hurt local economies that rely on these individuals. However, we were 
asked to examine the impact of higher irrigation rates on farmers’ profits, 
not on local economies. Because we did not analyze these impacts, we 
cannot discuss them extensively. 

13. Our definition of profit includes an allowance for interest on 
investment, although it is not listed as a separate item. In our budgets, we 
applied an interest rate to the value of all equipment, whether owned or 
leased. This cost represents a cost of capital for leased equipment and an 
interest cost for purchased equipment. Because farmers would not have to 
pay this cost for any owned equipment, it represents a return on farmers’ 
equity that is subtracted from the budget to arrive at the profit. In our 
budgets, equipment represents the only equity-all land is leased. 

We have clarified the footnote to state that the budgets reflect farm profits 
before reductions for faxes. 

14. See comment 11. 

15. We have added this information on wheat production to the report. 

16. The report recognizes that each farm in the CVP is unique and that our 
budgets should not be construed as indicative of all farms in the Central 
Valley. We believe, however, that the budgets provide an indication of the 
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effects of increased irrigation rates on farms with similar characteristics to 
our simulated farms. 

This belief is buttressed by We&lands’ analysis of its 1991 crop reports, By 
stating that 35 percent of the water users in Westlands do not match the 
cropping pattern assumptions in the report, Westlands is agreeing that our 
hypothetical San Joaquin Valley farm matches the cropping patterns of 
65 percent of the water users in We&lands--the largest water district in 
the vde y. 

17. Properly taxes are included under the general heading of “overhead” in 
table 2.1 and are listed as a separate item in appendix I. As one of our 
assumptions, the costs associated with irrigation water delivery are 
included in the rental cost for land. This includes water district repayment 
assessments. These costs vary from water district to water district and are 
frequently negotiated in land leases. 

See comment 1 for the discussion on discrepancies in water supply. 

18. We assumed that farmers determined crop acreage to maximize ASCS 
payments because it seemed unlikely that farmers would choose to exceed 
the acreage limitation and become ineligible for payments, or conversely, 
to reduce acreage and not receive all payments available. 

We recognize the difficulty in estimating the average farm size in the 
Central Valley. In their comments to us on this draft report, the 
Association and the Westlands Water District provided us different 
averages in the cw-one was for average farm size, the other for average 
landholdings. The Association indicated that the average farm size was 660 
acres in the west side of the San Joaquin Valley and less than 660 on the 
east side. The Westlands Water District indicated that the average 
landholding was 865 acres. However, landholdings often are not an 
accurate indicator of farm size. As indicated in previous GAO reports,2 
some landholdings of less than 960 acres are operated collectively as 
single large farms. 

Our water usage for cotton and tomatoes is appropriate. In developing 
farm budgets for the San Joaquin Valley farm, we relied on data from 

2Water Subsidies: Basic Changes Needed to Avoid Abuse of the 960-Acre Limit (GAOIRCED-90-6, Oct. 
1989). 

Water Subsidies: The Westhaven Trust Reinforces the Need to Change Reclamation Law 
(GAO/RCED-90-198, June 1990). 

Page 88 GAO/RCED-94-3 Water Subsidies 



Appendix IV 
Comments From the We&lands Water 
District 

Westlands Water District for some, but not alI variables, Westlands is more 
efficient than many districts in the valley. Modeling all conditions based on 
Westlands, therefore, would be unrepresentative of other locations in the 
valley. Data on water usage and crop yields were based on 1990 data for 
F’resno County, in which Westlands is located. 

19. Our statement that increased irrigation rates give farmers incentive to 
change their farm management practices and reduce water use does not 
imply that farmers in Westlands Water District do not currently have 
incentive to reduce irrigation losses. We recognize that Westlands engages 
in more efficient irrigation practices than many other districts. Our 
statement referred to farmers in general and indicates that increased rates 
provide even more incentive for conservation. 

We disagree that reduced profits from increased rates will decrease the 
number of farmers who make irrigation system improvements. Improving 
efficiency is a way to mitigate the reductions in profit resulting from 
higher water rates. Farmers will improve efficiency if, faced with higher 
water rates, it is profitable to do so. 

20. We recognize that increased irrigation efficiency may not always 
reduce water use. However, higher water costs provide an incentive to 
conserve on water use. Higher irrigation efficiency caused by higher rates 
reduces water use. 

21. We agree that many factors affect irrigation efficiency and differences 
in reported efficiencies can occur. The attainable efficiencies included in 
our report were provided by California State University at Fresno. 

22. Our figures on water usage are not specific to Westlands but represent 
other areas in the San Joaquin Valley as well. As explained in comment 1, 
water usage was based on 5-year averages for F’resno County, and other 
water districts are not as efficient as Westlands. 

23. We believe that we have developed a more accurate indication of 
current ability-to-pay than the Bureau’s figures. We developed our farm 
budgets with the most recent data available and obtained input and review 
from many knowledgable sources. 
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