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UNITED STATES
DEFARTHENT OF THE INTERIOR
OFFICE OF THE SECRETARY

Washington 25, D, C,

August 1, 1956
Through: Bureau of the Budget
¥y dear lir, President:

My report on the San Iuis Unit, West San Joaquin Division,
Central Vailey Project, California, is transmitted herewith, pursuant
to the provisions of Secetion 9 (a) of the Reclamation Project Act of
1939 (53 Stat. 1187).

The Unit will provide a full water supply to L4G,000 acres
of land aleng the west side of the San Joaquin valley. ldiost of this
area is presently irrigated from ground water, but due to the rapidly
lowering water levels, it is estimated that less than 150,000 acres
can be sustained in permanent irrigated agriculture under present
conditions. The Unit will also provide somc domestic and municipal
water supplies as wcll as important benefits to recreation and the
preservation and propagation of fish and wildlife:.

Tie major works involved include the San Imis Rescrvolr of
1,000,000 acre=foot initial capacity, the San Luis pumping plant to
pump water from the Delta-i zndotz Canal to the San Luis Rescrvolr or
dircetly to the irrigation canal systom, and a system of main canals
to scrve the projcet arca. The capacity could be inercascd by another
1,000,000 acru=fceet or morc to be available wricn ncceded by the State
of California for its furthcer development of water utilization. In
addition to thesc major works, ccrtain othor featurcs consisting of a
distribution systcom, drainage svstom, and decp wells for ground wator
pumping will be required. Tho latter of thosc threco itoms is proposed
for non-Fcderal construction while the first two are proposcd for
cither Fedoral or non-Fodoral construction.

The cstimated cost of the major works, based n January 1954
prices, vhich arc closc to present prices, is $229,143,0 0. The
cstimatcd cost of ths other foaturcs is $170,067,000, mzking a total
Unit cost of ;399,210,000. Nedification of plans to integratc the Unit
into the proposcd Feather River Project will, of cours., altor thesc
costs to somc cxtent, bub it is not cxpeeted that they would be
changed significantly.

Cur studics indicat:z that thce Unit is cconomically justificd
and that 211 rcimbursable costs wrill bc roturncd within 50 ycars. The
Unit is urgently noceded to prevent 2 progressive rceecssion of farming,
the major ceconomisc activity in the sirviece arca, The loezl people have
shovn intcrest in and support for the deovelopment.

U 000953
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SUMMARY

San Luis Unit, Central Valley Project,
California.

Central California: western Merced, Fresno

and Kings Counties.

Importation of irrigation water supply
with minor domestic and municipal supply
to supplement declining ground-water
sources.

San Luils Dam and Pumping Plant, San Luis
Canal, Pleasant Valley Canal, and Pumping
Plant.

1,250,000 acre-feet annually at the head
of the San Luis Canal.

440,000 productive acres in any one year.

Federal $229,143,000 -
Non-Federal $170,067,000.

$16,564,000.

Primary, $17,705,000; total $41,393,000.
Primary, 1.07 to 1.00; total 2.50 to 1.00.
All reimbursable costs could be repaid

along with those of the Central Valley
Project by the year 201k.
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
REGIONAL OFFICE, REGION 2
SACRAMENTO, CALIFCORNIA

May 6: 1955

To: Commissioner
From: Regional Director

Subject: Report on San Luis Unit--Central Valley Project,
California

Introduction

1. This reportl/ on a proposed San Luis Unit of the Central
Valley Project, California outlines.a plan to provide supplemental
irrigation water toran afea of about 496,000 acres on the west side
of the San Joaquin Valley in California plus a small amount of munic-
ipal water fér nearby communities. Water supply facilities proposed
in the report would serve to supplement and improve an existing
supply obtaiﬁed from gfound—water sources that are being extensively
overdrawn. The project works, additions to the Central Valley Project,
involve an estimated Federal cost of $229,1M3,000. This report dem-
onstrates that the proposed development has engineering and economic
feasibility and that the costs of the Unit, operated as an integral
part of the Central Valley Project, can be recovered in accordance
with the Federal Reciamation laws. Under certain conditions, the

report recommends authorization and construction of the Unit.

L/ Authorized to be made by the Federal Reclamation laws (Act of
June 17, 1902, 32 Stat.- 388 and acts amendatory thereof or
supplementary thereto).



LAND-302

Report of the Regional Director

San Luis Unit and the California Water Plan

2. It is appropriate, before discussing detailed plans for

the San Luls Unit, to consider a broader subject; the place of the ‘

San Luis Unit in a long-range water plan for California. Such a
Plan was presented to the California Legislature of 19312/ and is now
being restudied on a more comprehensive basis by the California State
Division of Water Resources. The place of the San Luis Uﬁit in thg
California Water Plan, which the new studies of the State will
evolve, involves a question on whether the San Luis plan of ﬁhe
Bureau of Reclamation fits in physically and financially with the
more extensive plan of the State.

3. There appear to be no irreconcilable engineering or fiﬁan-
cial problems involved in coordinating the construction of the San
Luis Unit and of other features of the California Water Plan. Thé
long-range, multiple-purpoée plan developed by the State Division of
Water Resources provides for water storage on the Feather River;
flood control on that stream, power generation, and transportation
of water to the San Francisco Bay area, the San Joaquin Valley and
Southern California. As far as service to the San Luis area is

concerned, the State and Bureau plans are basically similar., Both

propose a pumping diversion from the Sacramento-San Joaquin Delta,

3/

use of San Luls Reservoir site and a high-level canal from the

g/ Bulletin No. 25, Report to the Legislatufe of 1931 on State Water
Plan,

i/ San Luis Reservoir does not develop a water supply of its own,
but stores surplus winter water conveyed from Delta for release
in the summer irrigating season,
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reservoir to convey water throughout the service area. The princi-~
pal physiéal difference between the two plans 1s that the Bureau
plan would make use of the existing Tracy Pumping Plant and Delta-
Mendota Canal for initial service whereas the State plan would
requiré separate faéilities, and that the State plan would require
more expanded facilities for transportation of water southward.
Thus, physical coordination of the two plans should present no insur-
mouﬁﬁable engineering problems. Since the physical facilities and
therplan of operation afe so similar it seems reasonable to expect
that construction of the facilities by the United States for subse-
gquent 6peration as a unit of the contemplated Feather River Project
should assist the State in its larger endeavor--this without neces-
sarily réquifihg higher water charges to users in the San Luis
service area.

The Service Area

b, Déscription,--The service area of the San Luis Unit is
located in the'Central Valley of California along the eastern flank
of the Coast Range as shown on the frontispiece. The center 6f the
Unit is about 150 miles southeast of San Francisco and about 30 miles
southwest of Fresno. Lands to be irrigated are located at elevations
between about 200 and 485 feet on a broad, gently sloping plain
extending eastward from the Coast Range. The area totals about
h96,060 acres in a strip about 65 miles long and 13 miles wide.

5. The area climate 1s semiarid. Summers are hot and dry and
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winters cool and moderate. Annual rainfall is about seven inches in
an average year and ninety percent of it occurs between the first of

November and the last of April so that crop raising is dependent

upon irrigation, The few small rain-fed creeks which constitute the
entire natural surface water supply of the area flow only intermit-
tently durlng winter storms. The frost-free growing season in the
area averages 280 days per year.

6. Development.--Irrigation in the area did not begin until
development of electrically-driven pumps and electric transmission
.systems gave access to the deeper and better ground-ﬁater zones.,
Subsgquent growth responded to increases in crop prices and the
general economic level. In 1922 about 33,000 acres were irrigated.
A 1950 crop survey indicates that about 400,000 acres were developed
for irrigation, of which 273,000 were irrigated at the time of the
survey and the remainder was in fallow. To pump ground water under
present conditions requires large investments ranglng up to $60,000
for a well and pump. Since the water supply is expensive and pre-
carious, large fafm operations are the general rule in the area.
Approximately 73 pefcent of the service area is in farms over 320

acres in size, .

T. Present town development in the area was based on petroleum

discoveries that preceded farming. About 1896 the Coalinga oil
field was brought in, and by 1910 & stable petroleum-based community

was established at Coalinga.
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8. DNeed for water.--Because the local surface water resources

are totally inadequate and unreliable the present irrigation develop-
ment relies éntirely on ground water. The ground-water basin is
recharged by an estimated average annual underground flow of about
180,000 acre-feet, from the eastern side of the San Joaquin Valley.
Intermittent west side creeks contribute an estimated average of
gbout 30,000 acre~feet annually toward ground-water replenishment.

In contrast to the total annual recharge of about 210,000 acre-feet,
the ahnual withdrawal by wells, which is increasing every year,
totalled about 1,000,000 acre-feet in 1951~1952. The resultant over-
draft on the ground-water basin has caused a éteady decline in the
water levels in deep wells. Since the mid-1920's the pump lifts have
increased more than 200 feet. Between 1946 and 1951 the lifts
increased at an average rate of 25 feet per year. The average pump
1lift in the area in 1951 was about 40O feet,

9. Loss of wells through casing failures due to corrosion or
land subsidence are common. The increasing pump lifts have contin-
vally increased the cost of lifting the water. Wells have gone dry
in increased numbers, and pump bowls must be lowered frequently to
maintain well output. The average life expectancy of a well is only
about 15 years, and many wells fail in 5 or 10 years. In the face
of initial high costs and the described risks only large operators
can afford to practice irrigated farming. Unless the ground-water

overdraft is stopped there is a finite limit on the time that even
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the large operators may be able to contlnue farming operations depend-

ent upon ground-water pumping. To maintain and increase the produc-

tivity of the fertile land of the area a supplemental water supply ‘
must be provided. This supply, though supplemental, will in fact

constitute some 80 percent of the water required for full development

of the area.

10. Need for water has been recognized by the local interests
and emphasized in many ways by landowners and civic bodies in and
adjacent to the service area. Expressions by these Interests include
letters of inquiry, publicly-adopted resolutions, contributions of
money for investigations by the West Side Landowners Association,
and assistance in data-gathering by individuals and organizations.

Plan of Development

11, The recommended plan of development lends itself to dis-
cussion in two parts~-the five basic elements which led to the
operational plan; and thebnew physical facilities required for
execution of the plan. The first basic element considered was the
fact that the flows which waste to the Pacific Ocean each winter and

spring from the Sacramento~San Joaquin Delta are sufficilent, if

reservoir storage is provided, to furnish an adequate water supply '
for the San Luis Unit. The second basic element considered was that

the San Luis Reservoir site exists on San Luis Creek within a few

miles of the service area., The site is suitable for a reservoir to

store and regulate the wintertime surpluses of the Delta so that
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they may be used to satisfy summertime irrigation demands.
12, The third basic element consldered was that existing
‘ Central Valley Project features, the Tracy Pumping Plant and Delta~-
Mendota Canal, could be used to transport the required portion of
the Delta surpluses to San Luis Reservoir. for regulation. The
Delta-Mendota Canal receives water lifted from the Sacramento-San
Joaquin Delta by the Tracy Pumping Plant for conveyance 117 miles
southeastward to Mendota Pool on the San Jqaquin River. Sixty-seven
miles from the Tracy Pumping Plant, the canal passes within two and
one-half miles of the proposed San Luis Reservoir. The primary
operational requirement of the canal is to supply irrigation water
to northern San Joaquin Valley lands. This operation requires the
entire canal capacity only at the peak of the irrigation season in
the summertime. Consequently, the pumping plant and canal have
capacity available during all other months to divert and transport
the Delta surpluses to the San Luis Reservoir.

13. A fourth basic element considered was the large block of
electric energy that would be required each year if the water sur-
pluses of the sea-level Delta are to be lifted to the San Luls Unit

‘ service area at elevations of from 200 feet to L85 feet above sea
level., Facilities of the Central Valley Project represept an
economic source from which to obtain the needed huge block of energy,
either directly or by arrangements in connection with the sale of

falling water for power generation by & non-Federal agency in



LAND-302

Report of the Regional Director

connection with the Trinity River Division of the Central Valley

)J, .
Project. As stated in your January 19, 1955 report—/, which was

adopted by Secretary McKay as his proposed report on the Trinity ‘
River Division, assurance of power for San Luis pumping, on advan-

tageous terms, would be basic in such arrangements. Since there are

ﬁo existing arrangements to sell falling water in connection with the

Trinity River development, estimates in this report are based on

power supplies from Federally-constructed powerplants.,

14 . Even with low-cost power, the cost of providing an ade-
quate water supply to the area would be high. Thus the final basic
element considered was that San Luis Unit would need the financial
assistance that could be obtained through financial integration with
other units of the Central Valley Project, including the Trinity
River Division described in your January 19 report.

15. The plan of development has several advantages. Through
the use of Central Valley Project facllities the cost of pumping on
the San Luis Unit 1s reduced. The irrigators are provided with
needed repayment assistance in the form of commercial power revenues

from the Central Valley Project. Interference with the water supply

of any downstream users is minimized because of the timing of ‘
diversions and the location of the point of diversion. The recom-

mended plan of development is consistent with the comprehensive

4/ Letter to the Secretary of the Interior from the Commissioner
of Reclamation dated January 19, 1955, on Trinity River Division,
Central Valley Project.



LAND-302

Report of the Regional Director

plan of development for the entire Central Valley Basin as presented
in Senate Document 113, 8lst Congress, lst Session. It represents a
step forward in the logical and orderly development of the water
resources of the State of California. As mentioned previously, it
easily could be adapted to operate as a part of the State's Feather
River Plan which could serve southern San Joagquin Valley and Southern
California areas.

16. Proposed new facilities of the San Luis Unit.--The impor-

ted water for the San Luils service area would be transported in the
existing Delta-Mendota Canal of the Central Valley Project for a
distance of 67 miles to San Luig Creek. New works are needed beyond
that point to lift the water, store it, and convey it over the serv-
ice area. It is proposed that major storage and conveyance features
be constructed by the United States and that the distribution and
drainage systems, wells for recovery of ground water, and other
needed features, be financed and constructed by the landowners. (A
possible aiternate to this plan would provide for constructioﬁ of
the distribution system by the United States.) The features proposed
for construction by the United States are San Luis Reservoir, San
Luis Pumping Plant, San Luis Canal, Pleasant Valley Pumping Plant,
Pleasant Valley Canal, a series of small relift pumps, an electric
system for transmitting power to the’project pumping facilities, and
miscellaneous structures required for proper operation and mainte-

nance of project works. Final determination of the power transmission
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,features needed would, of course, depend upon the arrangements for
power supply.

17. Water for San _Luis Unit would be taken from the existing ‘
VDelta—Mendota Canal near Los Banos by the San Luis Pumping Plant.
This 199,000 horsepower plant would 1lift the water either into San
Luis Reservoir or directly into San Luis Canal as required by oper-
ating conditions. San Luis Reservolr, with a capacity of 1,000,000
acre-feet (with provisions for later raising to 2,000,000 acre-feet)
would store the winter and early spring water deliveries for release
into San Luls Canal during the irrigation season. The San Luis Canal
would extend southeasterly for 104 miles. At its head, elevation
350 feet, the capacity of the canal would be 6,800 cubic feet per
second, and at its terminus the capacity would be 700 cubic feet per
second. Turnouts would be provided at frequent intervals both above
and below the canal for the proposed service area., At a point on
San Luis Canal 76 miles from its head a maximum flow of 600 cubic
feet per second would be diverted to Pleasant Valley Pumping Plant
which would lift it into the Pleasant Valley Canal at an elevation of

LE2 feet.

18. 1In addition to the principal features needed to 1lift, store, ‘
and transport the water, other structures appurtenant to the me jor
~ works will be required. These will include the electric facilities
needed to transmit power to the pumps of the San Luis Unit; floodways

and flood retention basins to confine storm runoff which would
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otherwise become damaging because of canal cross-drainage structures;
and miscellaneous general property required for operation of the
‘ project.
| 190, To carry out the plan of development the landowners will
need certain works of their owﬁ. Among these will be some 500 wells
to‘tap the present ground-water supply and the increased ground-water
supply which will naturally result from deep percolation of the
imported water. These wells, many of which are now in existence,
will be privately operated, or may be operated by local districts.
Distribution systems also will be needed. The necessary pumps to
serve the distribution system above the canal, however, are con-
sidered inrthis‘plan to be part of the Federal project. The United
States would install the pumps, and serve them with project power.
At some time in the future, drains, including an intercepting drain,
will be required along the lower eage of the service area. These
draing as they are required would be non-Federal features installed
by the landowners, or, in the alternative, would be constructed by
the Bureau of Reclamation if the landowners desire. It is expected
also that municipal and industrial users such as the towns of Coalinga,
‘ Avenal, and the ad,jacent Qil fields, would provide their own convey-
ance systems, including pumping facilities and pumping energy.

20. Water rights,-=The operation of the San Luls Unit will be

predicated upon the principle that existing water rights will be

fully recognized and protected, as required by the Federal Reclamation
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laws. If the San Luis Unit is authorized for construction, the
Bureau of Reclamation, on behalf of the United States, will, to the
extent possible, modify existing applications on file with the State .
Engineer for Central Valley Project uses to include San Luis Unit
within the scope of the Project, file new applications, or obtain
assignments of applications filed by others for use of water in the
area. In addition, an application for off-stream storage in San Luis
Reservoir and diversion will be filed with the State Engineer. There
appears to be little doubt as to the availability of water that could
be used to operate the unit as planned. However, it is considered
wise that construction, if authorized, not be initiated until water
rights satisfactory to the Secretary of the Interior have been
acquired or assured.

21l. The maximum water quantity for direct diversion from the
Delta for beneficial use within the San Luis Unit will be approxi- .
mately 1,700,000 acre-feet during high-runoff years. Such water
would be diverted from Delta surplus flows. The annual quantity of
water pumped from the Delta for typical nondeficient years will be
approximately 1,380,000 acre-feet of which about 1,126,000 acre-feet
will be for canalside deliveries. The maximum rate of diversion ‘
from the Delta will be about 4,500 cubic feet per second.

Evaluation of the Unit

22, Water to be provided and lands to be supplied.--The

facilities described above will deliver 1,126,000 acre-feet of water
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annually from Sap Luis Canal. To this will be added water to be
pumped from the wells. Of the total thus provided, about 98 percent
will be for irrigation, one percent for use on farmsteads, and one
percent for municipal and industrial use. The water supply would
provide for irrigation of about L40,000 acres in any one year. The
principal crops expected to be grown in the area are cotton, alfalfa,
irrigated pasture, truck and miscellaneous field crops.

23. Recreation, fish and wildlife.--The National Park Service

repdrti/ notes that San Luis Reservoir would meet a primary
recreational need by providing a place at which residents of the
ad joining wvalley could enJjoy boating, angling, and picnicking and
find relief from the summer heat. The National Park Service esti-
mates such use may amount to 126,000 visitor-days annually on the
basis of 1960 population projections and that the cost of minimum
recreational facilities, which would be nonreimbursable, would be
$90,000.

24, The Fish and Wildlife Service reporté/ points out that
with the San Luis Unit the increased duration and time of occurrence
of pumping from the Sacramento-San Joaquin Delta at the Tracy Pumping
Plant increases the hazard to the Delta fishery. The Service esti-
mates the value of the Delta fishery, without the San Luis Unit, at
$29,917,000 and value with the San Luis Unit, including benefits from

a San Luis Reservoir fishery, at $29,617,000. This is a reduction of

%/ Bound at the back of this volume.
€/ Bound at the back of this volume,


http:lrrlgati.on
http:provld.ed

LAND-302

14

Report of the Regional Director

$300,000 or about one percent. Wildlife values are expected to
increase by $37,000 with the increased waterfowl habitat provided by

San Luis Reservoir and by wasteways in the service area. Recommen- '

dations in the report of the Fish and Wildlife Service have been
noted and they will be followed to the extent feasible and com-
_patible with the purposes of the project and the policies of local
land and water managing agencies. Opportunities to aid in waterfowl
conservation seem particularly worthy of consideration in cooperation
either with the State Department of Fish and Game or with the Federal
Fish and Wildlife Service.

25. Capital cost.--The estimated capital costs of the features

proposed for construction by the United States as well as the costs
of the distribution system are shown in the following tabulation.

These costs are based on prices prevailing in January 1954,
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a
Main. storage and conveyance features™

San Luis Dam $ 52,116,000
San Luis Canal 78,487,000
‘ San Luis Pumping Plant 37,333,000
Pleasant Valley Canal 4,629,000
Pleasant Valley Pumping Plant 4,579,000
Channels, levees and floodworks 23,534,000
Relift pumps on distribution
system 18,472,000
Electric system 8,920,000
General property 1,073,000
Subtotal $229,143,000

Distribution system features

‘ Distribution system conduits®/ $129, 748,000
Deep wellsS. 19,681,000
Drains® 20,638,000 .
Subtotal ' $170,067,000
Total $399,210,000

g/ These features are proposed for Federal construction.

Q/ These features are proposed for non-Federal or Federal construc-
tion, as the local interests may elect.

g/ These features are proposed for non-Federal construction.

26, Annual equivalent costs and benefits.--Annual equivalent

costs and benefits have been computed for a 100-year period using an
interest rate of 2.5 percent, with adjustments for construction and
‘ , development periods, The point of measurement is at the farm
headgate. 1In Eomputing both costs and benefits, the effect of the
increased use of Central Valley Project power for the San Luls Unit
irrigation pumping rather than for comﬂercial sales has been included.

This was done by deducting costs associated with qommercial sales
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and likewise deducting the benefits which would have accrued.

Annual equivalent costs calculated on this basis are as follows:

Amortization of investment $11,450,000
Operation, maintenance and
replacement 6,728,000
Power costs not incurred - -1,614%,000
Total $16,56k4,000

Annual equivalent benefits are summarized as follows:

Primary annual Total annual
Function equivalent benefit equivalent benefit
Irrigation $23,219,000 $46,907,000
Municipal and industrial
water service 636,000 636,000
Recreation 55,000 ' 55,000
Wildlife 37,000 37,000
Fish ~-300,000 -300,000
Power benefits foregone -5,942,000 -5,942,000

Total $17,705,000 | $41,393,000

27. Comparing total annual equivalent benefits of $41,393,000
and costs of $i6,56h,OOO, the ratio of benefits to costs is found to
be 2.50 to 1.00. If only primary benefits are considered, the
benefit-cost ratio is 1.07 to 1.00. This relationship demonstrates

the economic justification and desirability of the San Luis Unit

from the national standpoint. ‘ .

28. Allocation and repayment.--Since the San Luis Unit is

planned as part of the Central Valley Project both operationally and
financially, repayment prospects have been tested by analyzing the

Central Valley Project as a whole. The capital cost allocation and
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probable repayment'by project functions for the Central Valley
Project with San Luis Unit added are summarized below. The cost
allocation was made by the use of the separable cost-remaining bene-
fits method. Distribution systems are not included as they are
repaid, if Federally constructed, by separate contracts and not from
the net operating revenues shown in the tabulation.

Net operating revenues
through fiscal year 2014

: Cost For Interest and
Function allocation repayment earned surplus
Nonreimbursable
Navigation $18,472,000 - -
Flood control 52,749,000 -- -~
Fish and wildlife 6,065,000 -- -~
Recreation ) 305,000 -~ -

Total nonreimbursable $77,591,000 -- --

Reimbursable
Irrigation $696,149,000 $493,725,100 -- a/
Commercial power 195,956,000 372,446,000 $137,198,300~
Municipal and industrial b/
water service 18,612,000 L4, 545,900 11,028,400~

Total reimbursable  $910,717,000 $910,717,000 $148,226,700

Total $988,308,000

a/ Includes $38,419,400 interest and $98,778,900 in earned surplus.
E/ All interest--not applied toward repayment.

29. The repayment analysis has indicated that a water rate of
$7.50 per acre-foot will be required for the San Luis Unit, a rate

well within the ability of the water users to repay. The delivery
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point would be at the canalside, but service would include pumpage for
the portion of the service area above the canal. With this water rate
for San Luis Unit service, revenues from the Central Valley Project
will be sufficient for full repayment of the reimbursable costs of the
Central Valley Project by the year 201k, fifty years after completion
of San Luis Unit. In contracting to repay water costs, suitable
arrangements would be necessary to conform to provisions of Reclamation
Law whiéh now generally limit water deliveries to 160 acres in a

single ownership (or 320 acres in case of joint ownership) .

30. If the water users choose to contract with the United States
for construction of the distribution system the estimated $170,067,000
cost could be repaid in 40 annual installments. With equal install-
ments, this would amount to about $h,252,000 per year.

Conclusions and Recommendations

31. Conclusions.--Conclusions resulting from the investigation
are:

(2) An immediate need for supplemental water for the San
Luis area has been demonstrated by the great decline of ground-
water levels and is emphasized by the requests of the local
people for assistance;

(b) The proposed San Luis Unit, in conjunction with exist-
ing and authorized Central Valley Project features, can meet the
need by supplying an adequate amount of supplemental water;

(c) The benefit-cost ratio for the proposed plan of

LAND-302
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development is 2.50 to 1.00, or if only primary benefits are

. considered, 1.07 to 1.00. The development, operated as an inte-
grated element of the Central Valley Project, has engineering
and economié feasibility. All reimbursable costs can be repaid
in full from power and water revenues;

(d) The proposed plan of development is the best of
several alternates, and 1t can be coordinated readily with the
Feather River Plan of the State of California, when constructed;

(e) Substantial recreational benefits will accrue to the
general area surrounding San Luils Reservbir if appropriate
facllities are provided; and

(f) Considering the magnitude of the fishery resources in
the Sacramento-San Joaquin Delta, the adverse effect of the Unit
upon them is not expected to be significant. Wildlife resources,
on the other hand, and waterfowl in particular, should be
benefited, although not sufficiently to offset the fishery loss.

- 32, Recommendationg.-=It is recommended that:

(a) The following works constituting the San Luis Unit be
authorized to be constructed, operated, and malntained by the
Bureau of Reclamation, Department of the Interior, as an integral
‘part~of the Central Valley ProJject, California in accordance

1/

with Federal Reclamation laws™ , substantially in accordance

.with plans set forth in this report and with such modifications

7/ Act of June 17, 1902 (32 Stat, 388 and acts amendatory thereof

or supplementary thereto).
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as may be recommended by the Commlissioner of Reclamation and
approved by the Secretary of the Interior; or in lieu thereof,

that the San Luis Unit, with such modifications as may be

required, be authorized to be constructed by the Bureau of
Reclamation and upon agreement between the Secretary of the
Interior and the State of California and with the approval of the
Congressz be operated and maintained by the State of California
as an 1lntegral part of the proposed Feather River Project:
San Luis Dam and Reservoir
San Luis Canal
San Luls Pumping Plant and Intaké Canal
Pleasant Valley Canal
Pleasant Valley Pumping Plant and Intake Channel
Related operating structures, floodways, channels and
levees, and relift pumps for distribution systems
Electric features sufficient for transmission of Central
Valley Project energy to such points as required for
operation of the canals, relift pumping plants, dam

and reservoir;

‘prpvided: that no construction be undertaken until and unless . .
(1) water rights have been acquired or assured and permits have

been issued by the State of California for the appropriation of

unappropriated water with reasonable assurances for the ultimate

issuance of appropriate licenses--all in a form and substance



LAND-302

21

Report of the Regional Director

satisfactory té the Secretary of the Interior; and (2) satis-
factory assurances of repayment have been received;

(b) Necessary distribution and drainage systems be author-
ized for construction by the Bureau of Reclamation in order that
local interests may be afforded an opportunity to arrange for
construction by the Bureau of Reclamation if they so desire;

(c) Minimum recreational facilities be included in the
project on a nonreimbursable basis provided that a local agency
will assume the responsibility for their operation and
maintenance;

(d) Additional detailed studies of fish and wildlife
resources affected by the San Luis Unit be conducted as necessary,
after project authorization, in accordance with Section 2 of the
Act of August 14, 1946 (60 Stat. 1080); and that such reasonable
modifications in the authorized facilities be made as may be
found appropriate to preserve and propagate these resources; and

(e) Studies be made of the feasibility of furnishing
irrigation water to land to the south of San Luis Unit in order
that the Bureau may be fully informed thereon at the time of any
negotiations with the State of California in regard to Jjoint

construction of San Luis Unit and the Feather River Project.
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CHAPTER I

GENERAL DESCRIPTION

This report is concerned with plans to supply water to the western

. portion of the Upper San Joaquin Valley between the Coast Ranges and the
valley trough. This portion of the valley lies in the "rain-shadow" of
the Coast Ranges and the surface water channels are intermittent creeks.
In this respect, it contrasts strongly with the east side of the valley
where major rivers emerge from the Sierra Nevada. This great difference
in water supply explains why irrigation development, which began early on
the east side of the valley with diversion from surface streams, awaited
deef well development on the west side. It also furnishes an indication
of the reasons for the insufficiency of the ground-water supply, and the
need for an imported supply for the west side lands. The first chapter
of thils report provides general information om the service area. Subse-
quent chapters provide details on the plan of development and its engi-
neering and economic aspects.

Physical Geography

Location.--The service area of the San Luis Unit of the Central
Valley Project contains a gross area of h96,000 acres on the west side
of the San Joaquin Valley of California. The center of the service area
‘ is about 150 miles southeast of San Francisco and about 30 miles south-
west of Fresno. The irrigated lands parallel the trough of the San
Joaquin Valley, and the western edge of the service area lies almost at

the base of the foothills on the western edge of the San Joaquin Valley.
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The San Luis Unit (pronounced loo'is) derives its name from San Luis
Creek on which the main storage dam would be located. Plate 1 shows

the service area location. ‘

Physical characteristics.--The portion of the San Joaquin Valley

to be served by the San Luis Unit has an approximately rectangular
shape with a north-south length of 65 miles and a east-west width of
13 miles. It is a broad plain sloping gently northeasterly to the
valley trough. The western edge of the service area varies only 30 feet
in elevation from 485 feet at its northern end to L55 feet at its
gsouthern end. The eastern edge of the service area has an elevation of
about 200 feet along its entire length. Generally, the land has smooth
slopes and only a few undulations. Most of the area drains fo the sea
by way of the lower San Joaquin River and San Francisco Bay, but the
southern portion drains southward to the closed Tulare Lake Basin.
Where the watercourses enter the service area along the western
edge there are narrow gullies with maximum depths from 20 to 40O feet
and widths from 50 to 100 feet. All of these gullies disappear within
the service area as stream channels are obliteratedvby alluvial fans of

their own making. During a large storm these channels may carry high

flows containing much sediment. After the storm, however, these flows .
decrease rapidly, and the streams remain dry most of the time.
A major portion of the service area has been developed for some

type of cropping. On the undisturbed portions native vegetation
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consisté of sagebrush, tumbleweed and simllar vegetative cover common to
semiarid regions. BSome wild oats and native grasses prevgll near the
‘ . foothills in years of average or better rainfall.

Climste.--Annual rainfall on the service area averages about seven
inches, ninety percent of which falls between the first of November and
the last of April. Average temperstures (Farenheit) range from the
middle forties in January to the low elghties in July. Daytime tempera-
tures in summer frequently are over 100 apd nighttime‘temperatures in
winter occasionally fall below 32. Temperature extremes vary frém a high
of about 120 to a low of about 10. The frost-free growing season lasts
about 280 days in an average year.

Geology.--The Coast Range mountains immediately to the west of the
service area are composed predominantly of marine sandstones and shales.
The oldest rocks belong to the Franciscan formation of Jﬁraséic age. InA
the Sierra Nevada to the east of the valley, the rocks are largelyr
granitic types with lesser amounts of volcanic and metamorphosed
sediments. The hard, consolidated rock formations found in the mountain
areas extend under the valley where they are buried beneath younger
sediments. Some of these younger sediments are marine types but the

‘ youngest ones now forming the top blanket of the valley sediments are
continental; that is, they were laid down on land areas by streams or
in lakes. Continental sedimentation began in late Pliocene time when

the region rose above sea level.
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The valley is of structural origin; being formed by the rise of the
surroﬁnding mountaln areas and in-filling of the structural basin. The

valley floor has been built up by the deposition of sediments carried ‘

by streams from the mountains. Each stream builds arfan of its sedi-

ments which merge into the fans of adjacent streams. At times, during
geologic history, fans on opposite sides of the valley merged to form

s dam that blocks drainage from the more arid southern portion of the

valley. Tulare Lake is a present example of blocked drainage similar

to th;t occurring at other times during the accumulation of the valley
£i1l1.

The valley alluvial f111 attains a thickness of néarly 3,000 feet
of variably pervious sediments that comprise the ground-water basin,
much of which is of importance as a gource of irrigation water. A more
detailed description of the ground-water basin will be found in the

later chapter upon water supply.

History of Settlement

From the time of the gold rush until the turn of the century the
west side of the San Joaquln Valley between S8an Luis Creek and Tulare
Lake had an exceedinglj small populatlion. Most of it was concentrated
in the Pleasant Valley area in the vicinity of what is now Coalinga. ‘
The few people occupied themselves by mining lignite (a low-grade coal
substitute from which Coalinga took its name ), by stock-raising, by

early-day equlvalent of wildcatting among the oil seeps and springs in
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the area, and by sporadic and limited attempts at irrigated farming.
About 1896 the Coalinga ail field was tapped, by 1905 the oil boom was
‘ at 1ts hectic height, and by 1910 stability had been achieved with the
production of oil ag a year=-round industfial base. (Coalinga's popu-
lation figures exemplify this growth pattern. M. L. Curtiss' homestead
entry covered the present site of Coalinga in 1882. By 1910 the popu-
lation had reached 4,199, and by 1950 it staod at 5,539.
Agriculturally there was &almost no‘growth at all in the area until
‘the development of electrically~-driven pumps and the growth of eleetric
distribution systems combined to give irrigators access to the deeper and
more reliably productive ground-water zones. By 1922 about 33,000 acres
were under irrigation. By 1939 about 90,000 acres were irrigated, and
at present more than 400,000 acres are developed for irrigation. It
was this irrigation development rather than the oil industry that brought
residents to the portion of the valley floor which constitutes the San
Luis Unit service area. At present the population is sparse and almost
entirely rural. The total population in and adjacent to the service
area has been estimated to be about 22,500 of which about 9,500 are in
the oil-based communlties of Coalinga and Aveﬁal. Another 1,500 people
‘ live in Mendota east of the service area. Therefore, the 1&96,000 acres
in the proposed service area have 11,500 residents or about one person

for each 43 acres.
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General Econony

Farming is the major economic activity in the project service area.

Over 400,000 acres have been developed for irrigation, but the water ‘

supply is inadequate to irrigate it all in any one year. In 1950 about
273,000 acres were irrigated. Of this, grain occupied 162;000 acres,
cotton 73,000 acres, and the remainder was devoted to forage, truck,
and miscellaneous field crops. Nonirrigated areas in 1950 included
about 12,000 acres of grain and 64,000 acres of native pasture.

Most of the area is in large landholdings, and large-scale types
of farming prevail. Merchandising and servicing enterprises for support
of the bagic farm economy have not developed locally, and commercial
communities are nonexistent. Except for packing sheds, cotton gins,
auction yards, and similar activities directly related to the marketing
of agricultural products there are ﬁo manufacturing or commercial
enterprises of significance.

In the vicinity bf the southern periphery of the project service
area several oil fields have been developed. Salaried workers from
these fields have brought into being the communities of Aveﬁal and
Coalinga. These towns exist chiefly to provide’the 0il workers and
their families with the necessities and ‘amehitievs of modern iiving. 0il ‘
productionvhas been relatively stable in this area for mény years and

the known reserves are sufficlent to keep it so for many more years-.
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Transportation

The project service area is served by road, rail and airlines. A
single-track north-south line of the Southern Pacific Railroad parallels
the service area just outside the eastern boundary, and & spur track
branches off to Coalinga. The Atchison, Topeka and Santa Fe Raillroad
has a spur track which approaches from the east to witﬁin 10 miles of
Five Points. The main San Joaquin Valley routes of both these rallroads
pass through Fresno about 30 miles east of the project service area.

Two State highways cross the service area from east to west and a
third passes up San Luis Creek Valley just north of the service area.

- These highways connect the main north-south artery in the San Joaquin
Valley with the principal north-south coastal routes. A fourth State
highway traverses the area diagonally from the northeast to the south-
west corner. With this rail and highway system freight shipments may

be moved to or from elther the San Francisco or Los Angeles trade centers
in a matter of héurs. Coalinga also has service from Pacific Greyhound
Bus ldines and Southwest Alrways.

Utilities

At the present time, the electric system of the Pacific Gas and
Electric Company is the only utility of any kind which provides service
over the entire area. Pacific Telephone and Telegraph and Western
Union both serve Los Banos and Coalinga at either ends of the service
area. (Coalinga now has muniecipally owned natural gas and water systems,

but furnishing water and gas to the remainder of the service area under
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project conditions probably would require provision of new systems in

addition to the expansion of present facilities.

Water Districts ‘

Three water districts, formed under California Water District Law,
presently are operating adjacent to the proposed San Luis Canal. These
districts, San Luis, Panoche, and Westlands,rwere formed for thekprimary
purpose of distributing irrigation water. Two of the districts have
begun negotiations for Central Valley Project water, and a third more
remote from existing Central Valley Project facilities will be in a
position to do so upon authorization of San Lulis Unit. In accordance
with the California Water District Law each district may obtain revenue
from sale of water and, if revenue is inadeqﬁate, i£ may make assess-
ments on its lands sufficient to meet district obligations. The districts
hold general elections every two years, and vdting is on the basis of
one vote per dollar of assessed value of land.

The San Luis Water District>was formed in January 1951 and is
located along the Coast Range foothills in western Merced and Fresno
Counties. It comprises 51,290 acres of land. For several years this
district has been receiving a portion of its watef from the Delta-Mendota
Canal. This service has been provided under temporary contracts soon | .
to be replaced by a long-term one now being negotiated. A portion of
the district probably will not be served under the long-term contract
becaugse it lies above the proposed San Luis Canal and could be served

more easily from it.
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The Panoche Water Blstriet was organized under the laws of
Califormnia in November 1950. The district is situated adjacent to the
San Luls Water Bistrict and most of its lands are in the northwestern
part of Fresno County. The center of the district is about 55 miles
west and slightly north of Fresno. The gross area of the district is
40,070 acres of which about 36,210 acres are irrigable. This district
also has been recelving water on a temporary basis and is negotiating
forrlong-term service. In this case full gervice initially is to be
from the Delta-Mendota Canal, but the point of delivery may be changed
to 8an ILuls Canal at a later date if that seems advantageous.

The Westlands Water District was formed in August 1952 and is the
largest of the three districts within the service area of the San ILuis
Unit. The district comprises 399,000 acres of land. Its boundaries -
extend sbout 60 miles from Panoche Water District to the Tulare Lake
basin. On the west the district would be bounded by the San Luls Canal
and on the east by the trough of the San Joaquin Valley. It overlies
the existing but inactive Mendota Irrigation District. Such lands as are
now lrrigated within the district are supplied water from deep wells.
This district cannot receive water from Central Valley Project because
of lack of conveyance facilities until an addition such as San Luis Unit
is completed. Upon authorization of such addition, however, negotiations
for a major share of the water can be started immediately with Westlands

Water District.
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Previous Studies

The need for water to irrigate the arable lands bf.the West San
Joaquin has been recognized for many years. During the last 80 years ‘
numerous studies were prepared by State and Federal agencies to deter-
mine the amount of water that would be needed for the full development
of agriculture in the area and to devise plans for furnishing the
required water supply. Consideration of these studies and other possi-
bilities has led to development of the plan presented in this report.

As early as 1873, a board of engineers under the direction of the
War Department made a study of irrigation in California.l/ One of the
conclusions reached by the board of engineers was that an irrigation
water supply needed for the western side of the San Joaguin Valley,
could be imported by means of long canals.

In 1919, Col. Robert B. Marshall, Chief Geographer of the Geological
Survey, prepared the "Marshall Plan” for coordinated development of the
water resources of the Central Valley. The plan included canals for
irrigation of lands in the western San Joaquin Valley.

The "Marshall Plan" caught the imagination of Californians, and in

1921 the State Legislature authorized investigation of plans for the

H

.. .conservation, control, storage, distribution, and application of all .
the waters of the State..." Early results of this investigation were

published in 1923.2/ The 1923 report indicated that there was a

;/ House Executive Document No. 290, Forty-third Congress, First
Session, March 23, 187kh.

g/ State of California, Department of Public Works, DlVlSlon of Water
Resources, Bulletin No. 4 Water Resources of California, 1923.
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deficiency in local water on the west side of the 8San Joaquin valley
and recommended two cansals to serve this area.

During the period 1921 to 19304 the 8tate of California made
extensive studies to develop a master plan for the utilization of the
water resources of the State. As a result a report on the State Water
Plan was published in 1930.§/ The report concluded that the water supply
in the San Joaquin basin wasg insufficient to meet the ultimate water
requirements in that basin and that importation of water would be
necessary. The State Water Plan included two canals, and a éeries of
pumping plants on the west side of the San Joaquin Valley which could
serve the area congidered in this investigation. Some of the major
features included in the State Water Plan became the initial units of
the Central Valley ProJject.

In 1945 the Bureau of Reclamation prepared a comprehensive plan for
the multiple purpose development of the water resources of the Central
Valley Basin,g/ The studies leading to the formulation of this com-
prehensive plan recognized the rapid growth of agriculture on the west
side of the San Joaquin Valley and the need for importation of a water
supply. The plan envisioned bringing water service to this area by

utilization of storage reservoirs and the Delta-Mendota Canal of the

i/ State of California, Department of Public Works, Division of Water
Resources Bulletin No. 25, Report to Legislature of 1931 on State
Water Plan, 1930.

E/ Senate Document 113, Eighty-first Congress, First Session.
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Central Valley Project and the construction of a new storage reservoir,

a pumping plant, and a gravity canal on the west side of the San Joaquin

Valley. This plan was substantially the same as the one proposed in this A .
report.

The need for water in the western San Joaquin Valley was re-
emphasized in a report published in May 1951 by the State Water Resources
Board.é/ The report presented a plan for serving the west San Joaquin
Valley lands by means of a canal from the Sacramento-San Joaguin Delta
utilizing some of the water regulated by the proposed Oroville Dam on
the Feather River. Further information on this plan, with the inclusion
of San Luis Reservoir as a feature, is given in a report of February
1955 by the State Department of Public Works,é/

Present Studies

The present investigations were initiated in 1943 when the West
Side Landowners Association approached the Bureau of Reclamation regard-
ing the possibilities of obtaining water from the Central Valley Project.
A contract was executed on October 27, 1943, providing for joint financing
of the investigation by the Association and the Bureau of Reclamation.
Hydrologic studies, initiated under this contract, indicated that water

supplies that could be made available from reservoirs created by Shasta ’

2/ State of California Water Resources Board, Report on Feasibility of
Feather River Project and Sacramento-San Joaquin Delta Diversion
Projects Proposed as Features of the California Water Plan, May 1951.

§/ State of California, Department of Public Works, Division of Water
Resources, Program for Financing and Constructing the Feather River
Project as the Initial Unit of the California Water Plan, February
1955.
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and Friant Dams, and the Delta-Mendota Canal of the Central Valley
Project were not sufficient to provide water on a permanent basis to the
entire area. Therefore, it was necessary to explore the possibility of
providing a supply through the expansion of Central Valley Project
facilities. On expiration of the contract with the West Side Landowners
Association, in June 194k, the Bureau of Reclamation continued general
studies of this scheme as a part of Central Valley Basin studies.

A second contract between the United States and the West Side Land-
owners Association was signed on May 13, 1948 and detailed field studies
were started, primarily crop mapping and ground-water measurements. In
August 1948, however, the contract was terminated when it became apparent
that, because of limitations in personnel, the Bureau of Reclamation
could not continue the studies in Fiscal Year 1949.

The investigations were resumed in Fiscal Year 1950 and the program

was carried to completion of this report.
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CHAPTER II

PLAN COF DEVELOPMENT

Need for Supplemental Water

As mentioned in chapter I, the acreage developed for irrigation in
and adjacent to the San Luis Unit service area increased from 90,000 to
over 400,000 acres during the period from 1939 to 1950. About 10 percent
of the increase occurred in the last two years of this period. Although
ﬁo crop surveys have been made in the area since 1950, continuing land
levelling operations give ample evidence that new lands are being brought
under irrigation. Most of the irrigation water has come from wells, but
the ground-water basin has a long-term firm water supply for only about
148,000 irrigated acres. The irrigated land in excess of this amount
has been maintained under cultivation by using ground water which will
not be replaced under natural conditions. This overdraft cannot con-
tinue indefinitely, so a supplemental water supply will be needed to
sustain the irrigated agriculture which exists now.

These west side lands, in common with most of California's better
agricultural lands, enjoy many advantages in producing and marketing
crops; including a long growing season, great fertility and an ever-
expanding nearby market. 1In contrast, the nonagricultural potentiaslities
of the west side lands are quite limited. Consequéntly the land owners
desire to capitalize on theirbadvantages of agriculiural productivity
with the result that the overdraft on ground-water supplies will be
further aggravated. The area's future growth and prosperity therefore

is dependent upon the availability of new or supplemental water supplies.
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Ground -water levels have declined steadily as a result of the over-
draft. Between 1946 and 1951 the average rate of decline was 25 feet
per year. This decline has increased the amount of pumping energy re- '
quired to raise water through higher 1lifts and has necessitated frequent
lowering of pump bowls. It also has forced abandonment of many wells.
This has compounded an already serious situation wherein failures of
well casings from corrosion damage or by land subsideﬁce also necessitate
frequent well abandomments. ' The average useful life for a well in the
service area is about 15 years, but some wells fail in five or 10
years. Since these wells may cost as much as $60,000 to drill and
equip, initiation of an irrigation venture requires a substantial
capital outlay plus a sufficient reserve to guard against an untimely
and unforseen well failure. As a practical matter the reserves often
take therform of additional wells and acreage so that a single well
failure will be less devastating. It appears that these are some of
the basic reasons for the prevalence of large-scale farming in the area.

Municipal and industrial water also is a problem. The municipali-
ties of Avenal and Coalinga have difficulty in obtaining potable domestic
water. Avenal's supply comes about 10 miles by pipeline from wells near
Kett»leman City. Coalinga has local wells which supply water usable for .
sanitary and other domestic purposes, but unsuitable for drinking.
Therefore a separate water system has been installed to distribute

potable water brought in by railroad tank cars. Both communities hopé
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to obtain water of improved quality at lower cost from the Central
Valley ProJject through the San LuisAUnit.
In summary, an adequate dependable supply of supplemental water
would:
a. Allow continued cropping of presently irrigated land;
b. Facllitate expansion of irrigation to presently non-
irrigated but fertile land;
c. Stabilize ground-water levels and costs of pumping;
d. Reduce the risks of irrigation farming in the area; and
e; Provide adequate municipal and industrial water of
satisfactory quality at reasonable cost.

Public Interest

The need for more water has been expressed in many ways over the
years by landowners and civiec and governmental agencies in and around
the service area. O0fficial expressions of interest have been made by
West Side Landowners Association and its successor, Westlands Water
District; Panoche Water District; San Luis Water District; City of
Coalinga; Kern éounty Chamber of Commerce; Los Banos Chamber of Commerce;
Kettleman City Chamber of Commerce; Avenal Gap Chamber of Commerce;
Merced County Planning Commission; and others. As stated in chapter I,

the West Side Landowners Association contributed funds to investigate

means of obtaining more water.
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Relation to Central Valley Project

8an Luis Unit is planned as an addition to the Central Valley

Project to be coordinated fully, both physically and financially, with the
existing and authorized features of the parent project. A simplified .
picture of the physical relation of San Luis Unit to the Central Valley

Project is shown in plate 2.v By utilizing Central Valley Project storage

and conveyance facilities in lieu of new structures, physical integration

would minimize the capital expenditure required to bring supplemental

water to the San Luis Unit service area. By financial integration a

portion of the Central Valley Project power revenues would be made avail-

able to assist San Luis Unit repayment. This plan of development for San

Luis Unit is a part of the comprehensive plan of development for the

entire Central Valley Basin as presented in Senate Document 113, 81lst

Congress, lst Session.

Operation of the Central Valley Project

Major Central Valley Project storage reservoirs include those created
by Trinity, Shasta, Folsom and Friant Dams%/ to catch and store surplus
wintertime flows until the onset of the irrigation season in the summer
or to retain water over a series of dry years. Water for irrigation is
released during the summer growing season when natural streamflow is '

inadequate to meet the demand. Part of the irrigation water released

&/ Shasta and Friant Dams are existing Central Valley Project features;
Folsom Dam on the American River now is nearing completion; and
Trinity Dam has been authorized for construction.
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from Trinity, Shasta, and Folsom reservoirs 1s used in the Sacramento
Valley and part flows to the northern edge of the Sacramento-San Joaquin
Delta. From there the Delta Cross-Channel conveys this released water,
as supplemented by surpluses 1n the Delta, to the intake of the Tracy
Pumping Plant at the southern edge of the Delta. The Tracy Pumping
Plant lifts 1t into the Delta-Mendota Canal which conveys 1t to lands
along the canal and to Mendota Pool. At this point it is released to

the San Joaquin River for the use of downstream irrigation in exchange
for San Joaquin flows that can be stored in Friant Reservoir. Water thus
stored at Friant is then released 1nto Madera and Friant-Kern Canals for'

irrigation on the east side of the San Joagulin Valley.

Qperation of San TLuis Unit

The proposed operating principle of San Luis Unit stems from three
characteristics of the Central Valley Project operatlon just described.
First, the Central Valley ProJject reservoirs in conjunction with exist-~
ing privately and other publicly-owned reservoirs cannot control the
wintertime runoff from Central Valley streams completely, and large
surplus flows continue to waste to the Pacific Oceanveach winter. gSecond,
these surplus flows occur in the winter and early spring when there is
little demand for irrigation water and, hence, little use for Tracy
Pumping Plant and Belta;Mendota Canal. Third, before reaching the
Delta,portioné of the surplus water are évailable for generating energy
at Central Valley Project hydroelectric plants at a time when other

project pumping loads are low.
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Under the plan of development proposed for San ILuis Unit portions
of the wintertime surplus water will be pumped from the Delta by Tracy
Pumping Plant and carried by the Delta-Mendota Canal to a point near the
head of the service area. Because of the simultaneous availability of .
the surplus water, the pumping plant and canal capacities, and the
electric energy, the Central Valley Project will be able to deliver this
water with existing and authorized facilities. Water rights problems
would be minimized since surplus water would be diverted from the Delta.

"These facts are the elements of the proposed plan of development.

Most of\the water will be available only during the winter and
early spring months when irrigation demands are low. Diverted water
will be delivered from the Delta-Mendota Canal at about elevation 171
while project lands range in elevation from about 200 feet to 485 feet.
Consequently it will be necessary to provide reregulatory storage and
additional pumping before the surplus water can be usable to meet irri-
gation demands on the San Luis Unit. It also will be necessary to con-
vey and distribute the water to all parts of the service area in such a
manner as to allow continued use of ground water to the extent of the
safe yleld. Storage and conveyance of the water after it leaves the

Delta-Mendota Canal will be a function of San ILuis Unit features.

San Imis Unit Features

The locations of features of San Luis Unit are shown on plate 2.

Import water for the San Luis Unit would leave the Delta-Mendota Canal
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near Los Banos and enter the intake channel of the prdposed San Luis
Pumping Plant. The pumping plant, with an intake water surface elevation
of 171 feet, and an installed capacity of 199,000 horsepower would 1ift
the water either into the San Luis Canal at elevation 350. or into San
Luis Reservoir where the water surface elevation will vary from 305 to
ﬂ50 feet.

S8an Luis Reservoir would be formed by an earthfill dam across San
Luis Creek about 12 miles west of Los Banos. The dam would have a
structural height of about 320 feet and a crest length of 1.4 miles.
Four saddle dams also would be required. The reservoir would have a
capacity of 1,000,000 acre-feet; covering an area, at maximum capacity,
of.}O,3OO acres.

San Luis Canal would extend 104 miles from San Luls Reservoir to
Kettleman City and diversion to later;ls would be made at frequent inter-
vals starting 20 miles from the reservoir. Capacity of the canal would
vary from 6,800 cubic feet per second at its head to 700 cubic feet per
second at the end. The water surface elevation would vary from 350 feet
at the head of the canal to 315 feét at its terminus near Kettleman City.

About 76 miles from the reservoir, San Luls Canal would deliver
water to the intake channel of Pleasant Valley Pumping Plant. This
pumping plant would have an installed capacity of 12,000 horsepower and
would lift water from elevation 325 and deliver it into Pleasant Valley
Canal at elevation 462. This canal would have an initial capacity of

600 cubic feet per second and a length of about 20 miles.
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Tt has been considered that distribution of water from the canals
would be accomplished by closed concrete pipe systems. Turnouts for
these pipes would be provided about every two miles along San Luis and
Pleasant Valley Canals. On the downhill side of the canals, gravity ‘
flow would be possible, but above the canals, pumps would be required.

Under proJject conditions an estimated 537 wells would be required
to furnish ground water. Initially this water probably would come from
existing wells. Since these wells have an average useful life of only
15 years, replacement wells would be needed. These replacements and
all subsequent replacement wells could be drilled adJjacent to the pipe
distribution system laterals to facilitate the delivery of ground water.

It has been estimated that under project conditions the ground-
water level would make a slow recovery and finally stabilize with an
average 1lift of about 250 feet. This may create a general drainage
problem along the lower, or eastern, edge of the service area and
perhaps in a few isolated spots elsewhere. It appears probable, too,
that thils drainage water may be of such poor quality that ;t will have
to be removed from the area. Consequently, a system of tile drains
has been assumed for an area of 96,000 acres along the eastern edge of
the area. These drains woulq empty into an interceptor drain which . .
would convey the water 197 miles to the Delta for disposal.

In addition to the foregoing units, other miscellaneous but none-

theless important works would be required. Among these are the


http:provid.ed

LAND-302

23

- Plan of Bevelopment

electric facilities needed to transmit Central Valley Project power from
the existing Tracy Switchyard to San Luis Unit pumps; floodways and flood
retention basins to confine storm runoff concentrated to an otherwise
damaging degree by canal cross-drainage structures; and miscellaneous
general property required for permanent operation of the project.

Water Service Provided

San Luis Unit would deliver 1,250,000 acre-feet of water annually
to the head of the San luis Canal. To this would be added 540,000 acre-
feet of ground water to be pumped from wells each year. It is estimated
that annually 1,543,000 acre-feet would be used for irrigation, 22,600
acre-feet for municipal and industrial use, 17,400 acre-feet for farm-
stead uses, and the remainder will be lost in conveyance. In about one
year out of 30, on the average, the import supply would be deficient by
about 50 percent, but the use of ground water would limit the overall
irrigation deficiency to about 33 percent. In all other years the amounts
indicated above would be delivered.

San Luis Service Area

The irrigated area of the San Luis Unit would contain about
458,500 irrigable acres. The western boundary of the service area would "
be elevation 485 as far south as the Pleasant Valley Canal, and, from
there it would average 455 feet in elevation, the grade of the Pleasant
Valley Canal. The eastern boundary of the proposed service area 1s an

irregular line representing the eastern edge of the better quality soils.
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Before construction begins minor modifications in these service area
boundaries would be possible, but the irrigable acreage to be served now

cannot be increased because of water supply limitations. The service

area boundary is shown on plate 1. '
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As a basis for determining the number of acres in the service area
which actually will be cropped, the characteristics of the lands were
considered and the lands classified according to their suitability for
irrigation. Some of the gross area classified must be used for roads,
and other noncrop purposes, and a small portion is unsuitable for cropping.
The acreage which would not be available for cropping has been estimated
and subtracted from the gross acreagé of the service area, to find the
productive acreage for which water is to be supplied. This productive
acreage is estimated to be 440,000 acres. These topics are discussed in
this chapter.

Characteristics of the Soils

Most of the lands of the San Luils Division occupy the gently sloping,
coalescing alluvial fans laid down by creeks emerging from thevCoast
Range. BSediments on these fans have been derived from calcareous and
gypsiferous shales, sandstones, and conglomerates. The resulting soils
contain variable amounts of soluble salts, principally sulfates. 1In
general, the higher parts of the fans are occupled by medium textured
sediments. Lower on the fans are finer textured sediments in which
slight amounts of the water soluble salts have accumulated. Along the
outer edges of the fans and in the interfan areas fine textured sediments
have been deposited and salts have accumulated in moderate amounts. In
small areas near the foothills more undulating topography exists and old

erosion surfaces are exposed.
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Land Classification

The land classification survey considered such factors as soil,
topography, drainage, and the resultant effects upon crop adaptability,
yields, and cost of production. As previously mentioned, much of the '
proposed service area hag been developed to irrigation farming. Thus,
results of operating experience were available for reference in com-
pleting the land classification. Additional basic information used in
the land clagssification survey included:

a. A detailed soil survey of the Coalinga area made by the
United States Department of Agriculture and University of
California in 1943.

b. A soil survey of the Mendota area made by the Division of
Soils, University of California and Division of Soll Survey,
United States Department of Agriculture in 1941 and 1942;

c. A soil survey of the Los Banos area made by the Division
of Soils, University of California and the Bureau of Plant
Industry, United States Department of Agriculture in 1939;

d. A soil survey of Kings County made by the Division of

Soilg, University of California and Bureau of -Plant Industry,

United States Department of Agriculture in 1938; and ‘
e. A reconnaissance land clagsification survey made by the
Bureau of Reclamation in 1943 and 1944, embracing most of the

lands involved in the service area of San Luis Unit.
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Additional field surveys and sampling, some as recently as 1952,
were made to locate the lines segregating land classes to the prescribed
‘ degree of accuracy. Mapping of the area was accomplished on ratioed
enlargements of the 1950 Production Marketing Administration aerial
photographs of the area on a scale of 1:15,840, or one inch equals 1,320
feet. Tnasmuch as wuniform land classes oceur in relatively large tracts,
this scale was considered of sufficient accuracy to delineate adequately
details of significance in the land classification determination.
buring the course of the classification, the lands of the service
area were segregated into three classes according to their degree of
suitability for irrigated agriculture. The factors of soil, topography,
and drainage for class 1 lands are favorable to high ylelds of a wide
variety of climatically-adapted crops with relatively low production
costs. Class 2 lands reflect moderately lower yilelds, slightly
restricted crop adaptability, increased production costs or a com-
bination of these limitations. Class 3 lands, while sultable for
irrigation, reflect more severely the limitations outlined above. Lends
with characteristics unsuited for irrigation agriculture were designated
as class 6. In general, the class 1 lands are on the higher parts of
. the fans where the medium textured sediments have been deposited. The
class 2 lands are lower on the fans where slight amounts of salts have
accumulated or where fine sediments have been deposited. Class 3 lands

are on the outer edge of the fans where fine textured sediments have
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been deposited and salts accumulated in moderate amounts, and also in
a few areas of rougher micro-relief near the foothills. Table 1
summarizes the land classification specifications used in the Bureau of
Reclamation survey. The following tabulation presents acreages by land
classes for the service area and plate 3, "Land Classification" indicates
the location of the land by classes:

Class 1 Class 2 Class 3 Class 6

Total
Category Acres j@ Acres j@ Acres :ﬁ Acres j@ Acres

Gross area 199,000 40.1 231,000 46.6 64,000 12.9 2,000 0.4 496,000

Productive Land

Not all the land surface of San Luls Unit can be devoted to crops.
A portion of it would be needed for such purposes as roads, buildings,
and fences, and some of it is chemically or topographically unsuitable
for cropping. Consequently, the gross service area must be reduced by
the amount of this unavailable or unsuitable land to obtain the number
of acres that actually can be cropped. This is the productive land.
Table 2 summarizes the irrigable and productive acreages for the area
involved in the proposed San Luis Unit. Of the 440,000 productive
acres, 180,000, (41 percent),is estimated to be class 1; 203,000, (46

percent), class 2; 57,000, (13 percent), class 3.
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Land characteristic

Texture

Depth:

To sand, gravel,

or cobble
To shale, raw soil
from shale or
similar material
To compact horizon
Alkalinity®

Surface

Sub-soil

Deep sub-soil
Salinity

Surface

Sub-soil

Slépes

Surface

Table 1.--Land classification specifications

San Luis Unit

Class 1

Class 2

Soils

Sandy loam to friable
clay loam

36"
hor

of fine sandy loam
of sandy loam

60"
4"

pH usually less than 8.3
PH usually less than 8.5
pH usually less than 8.5-

Total salts less than
0.2%
Total salts less than
0.2%

Loamy sand to permeable
clay

24" of sandy loam
30" of loamy sand

hor
o)

pH usually less than 8.7
pH usually less than 9.0
PH usually less than 9.4

- Total salts less than
10.5%

Total salts less than
0.5%

Topography

Smooth slopes up to

4% general gradient.
Field size tracts slop-
ing in the same plane.

Minor amounts of
leveling not to exceed
$50 per acre at present
prices., Cost of clear-
ing small,

Smooth slopes of 8% in

field size tracts slop-
ing in the same plane,

broken slopes of 4%.

Moderate leveling and
grading costing $50-$100
per acre at present
prices. Moderate cost
of clearing.

Sheet 1 of 2

Class 3

Fine sand to slowly
permeable clay

12" of loamy sand
24" of fine sand
30"

16"

pH usually less than 9.0
pH usually less than 9.4
pH usually less than 9.6

Total salts less than
0.8%

Total salts less than -
1.00% - :

Smooth slopes up to 12%

in tield size tracts slop-
ing in the same plane;
rougher slopes less than
8%.

Heavy leveling and grading
costing $75-$150 per acre
at present prices., Expen-
sive but feasible clearing.

LAND-302
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Table 1,--Land classification specifications o
San Luis Unit Sheet 2 of 2
Land characteristic Class 1 Class 2 ‘ Class 3
Drainage
Soil and topography No farm drainage require- Some farm drainage will Farm drainage in moderate
ment is anticipated. be required but cost amounts will be required.
will be reasonable. - The cost of supplying this
is expensive but feasible.
.Class 5
Lands having highly saline soils of low permeability.
Class 6

Rough, broken lands with shallow soil, drainageways and isolated hills.

PuUBT

g/ Black alkali is not an extensive problem in the area. .Where observed, these specifications
were used.
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Table 2.--Derivation of irrigable and productive acreages

S8an Luis Unilt

Iten

Gross area
Less:
Net class 6 (nonagricultural)
Present miscellaneous
nonagricultural
Total
Arable land

Less:

Expected increase in nonagricultural land
other than farmsteads, farm roads, and

farm ditches
Irrigable land
Less:
Expected area in farmsteads
Expected area in farm roads
Expected area in farm ditches

Total

Productive land

1,924

5,000

9,000
5,600
3,860

Acreage

ho6,124

30,740

458,460
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This chapter discusses local ground-water supplies, estimated
future water requiremenfs for San Iuis Unit, and the way in which these
requirements would be met by an imported water supply; as well as power
supplies required for pumping, and water rights.

Ground Water

Ground-water basin.--Practically all of the present water supply

in the San Luis Unit service area comes from ground water. The ground-
water reservoir will continue to be an important source of water under
project conditions. This ground-water reservoir comprises an accumulation
of variably pervious sediments with a maximum thickness of nearly 3,000
feet. The water-bearing sediments of the reservoir occur in coalescing
alluvial fans laid down predominantly by Coast Range streams. Some
sediments from the Sierra Nevada were washed westerly ﬁeyond the. present
valley axils and are interlayered with Coast Range-derived alluvium at
considerable depth beneath the floor of the Ban Joaquin Valley. The
Coast Range type sediments are mostly fine-textured and ill-sorted and
thus yield less ground water than those from the Sierra Nevada which are
mainly well-sorted and coarse materials.

A relatively impervious layer called the Corcoran clay occurs at
depths of 200 to 800 feet below the surface. This lake -bed deposit
effectually divides the ground-water reservoir into two distinct parts,

a deep basin and a shallow basin. The shallow basin is occupied chiefly
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by Coast Range sediments with a predominance of interconnected pervious

beds and is essentially unconfined. Slerran-derived sediments, below

the Corcoran clay, are major aquifers in hydrologic continuity with .
aquifers underlying the east side of the San Joaquin Valley. -Water in

the deep basin is confined under artesian head.

Wells.--The wells that tap the ground-water basin are drilled
almost exclusively by rotary methods to depths of 1,500 or 2,000 feet.
They are completely cased and gravel-packed. Casings generally are
perforated from 100 to 200 feet above the Corcoran clay to the well's
bottom. In this manner both the shallow and deep ground-water zones
are tapped. Electrically driven pumps operated by 100 to 300 horse-
power units produce water at a rate of from 1,000 to 2,000 gallons per
minute. Often an individuel well is utilized to irrigate areas as large
as an entire section (640 acres). The electric service charges make
it generally more economical to operate these large pumps as nearly
continuously as possible.

Recharge . --The ground-water basin is recharged by seepage from
west side streanflows, subflow from the east side of the valley and

return flows from irrigation within the San Luis Unit. Rainfall

usually is so light that 1t does not penetrate beyond the root zone in .
significant quantity to recharge the ground-water basin. It is esti-
mated that 32,000 acre-feet annually, or approximately 90 percent, of

the total runoff of west side streams tributary to the San Luis Unit
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percolates to ground water. Other recharge, amounting on the average to
about 181,000 acre-feet annually 1s available as deep underground flow
from the east side. Therefore, about 213,000 acre-feet is the long-term
average annual ground-weter supply from stream seepage and subsurface
inflow to the San Luis Unit area. Return flow from present irrigatidn
in the area i1s not considered in this es£imate of recharge because such
flow is almost wholly from pumped ground water and therefore is not new
water added to the ground-water reservoir. An auxiliary factor in the
recharge estimate is that this quantity of water can be consumptively
used annually at relatively stabilized pumping levels within the San Luis
and contributory east-side areas.

Present overdraft.--Water levels in the San Luis area have dropped

more or less continuously since heavy irrigation began. This is illus-
trated in plate 4. In 1933 the average pump 1lift was about 205 feet.
By the beginning of 1952 it had lowered to about 423 feet. The decline
became steeper during the later years of the period, and it averaged
about 25 feet per year between 1946 and 1951. This decline 1s due to
the continued exploitation of the ground-water resource faster than it
can be replaced. The annual ground-water withdrawal was approximately
1,000,000 acre-feet during the 1950-51 season, of which perhaps 700,000
“acre-feet was consumptively used.

gafe yileld.--Three factors limit the desirable long-term rate of

withdrawal from a ground-water basin. These are: +the recharge; the
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cost of pumping; and the quallity of the water. The greatest perennial
net withdrawal that can be made without exceeding any of the limits

imposed by these factors is called the safe yleld. .

The present average natural recharge to the San Luis Unit is
approximately 213,000 acre-feet per year. This equals an allowable
gross pumpage of 284,000 acre-feét per year if an assumed 25 percent
of the pumpage percolates to ground water again as an irrigation loss.
The gross pumpage has exceeded this allowable flgure by a greater and
greater margin since 1942-43. It is because of this that the pumping
1lifts have been increasing steadily over the service area .and probably
in the contributory east-side areas. The amount of pumping, the number
of wells, and the irrigated acreage have all been increasing, despite
the fact that the increasing pumping lifts have meant increasing costs.
Thus the economic cost-limit has not been reached for pumping as yet,
nor has the limit of quallity been reached because, even though generally
poor, the water quality has been constant regardless of the amount
pumped per year. However, this does not mean that the present rate of
pumping can be maintained indefinitely; 1t cannot because there 1s far

more water extracted annually than 1s replaced (recharged). This ground-

water "mining" would lower levels not only in the San Luis Unit area but ‘
also in adjacent areas so as to force a reduction in pumping and in

irrigated areas using ground water. Consequently, the safe yleld under

nonproject conditions is much less than present use or about 213,000

acre-feet per year.
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Under project conditions imported water will be available in
greater quantity, with better quality, and at a cheaper price than will
most well Wafer. Consequently, ground-water withdrawals will decrease,
recharge from irrigation losses will increase, and water levels will
begin to recover. This recovery must be controlled at proper levels by
pumps or by drains, if necessary, to avoid a serious drainage problem
along the lower edge of the service area. Control by pumps will be
aided by the fact that as the pump lifts decrease, wells will become
relatively more economical and the better wells in the lower portions of
the alluvial fans wili probably provide water more cheaply than the
works of the San ILuis Unit. The result of this combination of physical
and economic factors will be to stabilize pump lifts at some lesser
figure than the more -than-400-foot average which prevailed in 1950-51.
Probably the new level will be near 250 feet, although the unpredictable
economic factor as well as new demands on the ground-water reservoir iﬁ
adjacent areas influence this long-term average pump lift and cause a
low accuracy in any such forecast.

With a level of 250 feet instead of the present average lift of
over AOQ feet, it has been assumed that the underflow from the east side
of the San Joagquin Valley of about 181,000 acre-feet per year might be
maintained. This appears likely because under project conditions,
pumping on the west side will be concentrated near the eastern edge of

the service area, which is expected to maintain largely the hydraulic
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gradient from east of the valley trough in its present state even though
the piezometric surface will rise over most of the service area west of

the pumping concentration. In addition, for the period 1938-39 through

1941 -42, annual pumpage averaged about 270,000 acre-feet with an
apparently stabilized average pumping level of about 250 feet. Water-
level fluctuations on the east side of the San Joaquin Valley will
influence the ground-water gradient and thus the underflow to the San
Luis Unit; however, such conditions cannot be anticipated at present.
In view of the above considerations, the underflow has been assumed to
remain the same under project conditions as it was under 1950-51 con-
ditions. In other words, the safe yield under proJject conditions has
been estimated as 213,000 acre-feet plus that portion of the imported
water which will reach ground-water pumping zones as an irrigation loss.
An estimated 25 percent of the irrigation water percolates past the
root zone and reaches the ground-water reservoir. Under project con-
ditions this irrigation return flow from imported surface-water plus
the recoverable portions of the canal and distribution system losses
will be about 454,000 acre-feet a year. Therefore, the total estimated
ground-water recharge from all sources under project conditions will be

about 667,000 acre-feet.

Discharge under project conditions.--In an integrated operation the

digcharge from the ground-water basin by wells and by drains will

approximate recharge under project conditions. The estimated usable
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well discharge will amount to about 540,000 acre-feet annually. The
remaining discharge of 127,000 acre-feet will be accomplished principally
by drains aslong the eastern edge of the service area. This drainage
will serve two purposes: (1) it will lower the water table_which other-
wise ultimately might stand in the root zone or on the surface near the
lower end of the service area, and (2) it will remove water of poorer
quality and thus maintaln an overall acceptable quality of ground water
and soils. Much of the ground water in use now is of poor quality
because of high sodium or boron content. Thé drains will be used
generally in the interfan areas of tight solls along the eastern side

of the service area where the saline content of the drain water may be
especially high. It is not expected that the drains will be needed for
the first several years of project operation nor will there be & simul-
taneous need for the drains along all ﬁhe service area, but rather the
need will develop graduslly according to the rate at which ground-water
levels rise in the lower (eastern) part of the service area.

Water Regulrements under Project Conditions

Water requirements for the San Luis Unit consist of agricultural
water needed for full irrigation development of the project service’
grea, including domestic water for both existing farmsteads and those
which will be established, and municipal and industrial water for nearby
municipalities and industrial development. Conveyance and distribution
system losses are considered also as a part of the total water

requirements.
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The annual crop consumptive use requirement for water in the Ban
Luis service area was estimated to be 1,214,000 acre-feet for 440,000

productive acres as shown in table 3. This value is based on the pro- ‘

Jected crop pattern under full development outlined in chapter VI. The
crop irrigation requirement for the San Luis Unit area amounts to
1,126,000 acre-feet per year and is the amount of water which must be
supplied to meet the consumptive use requirement mentioned above after
allowance is made for the precipitation falling directly on the ares.
Studies by the Bureau of Reclamation based on Corps of Engineers isohyetal
charts and Weather Bureau rainfall records indicate that under full
development, an average anhual gquantity of 88,000 acre-feet of water from
precipitation will be effectively used by crops in the San Luis Unit.

The amount of water applied to the land must be larger than the
crop consumptive use requirement because of application losses. Bureau
of Reclamation studies which considered such factors as soil texture,
soil profile characteristics, irrigation frequency and duration, land
slope, and irrigator's skill indicate that under conditions of full
development, 417,000 acre-feet in excess of crop consumptive use would
be applied during each irrigation season. Of this amount 31,000 acre~
feet would ‘be nonbeneficial consumptive use by weeds and other non- ’
commercial plants growing along fence rows and in turn rows. The
remainder percolates below the plant root zone and is subject to

recovery by pumping from ground water.
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Table 3.-~-Net consumptive use by érogg
under conditions of full‘development
San Luis Unit
®
Unit
consumptive Consumptlve
Crop use Area use
(acre-feet/acre/year) (acres) (acre-feet)
Cotton 2.k2 132,000 319,000
Alfalfa 347 88,000 305,000
Irrigated grain and hay 1.25 Ll ;000 55,000
Irrigated pasture 3.87 Ll ;000 170,000
Deciduous fruits and grapes 2,54 22,000 56,000
Field crops 1.76 66,000 116,000
Truck crops 2.20 88,000 193,000
Total Eﬁho,ooo 1,214,000
Aﬁerage 2.76

g/ Excludes double-cropped area of 44,000 acres.
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Based on experience in the service area of the Friant-Kern Canal,

the net delivery requirement for farmstead use in the San Luls Unit was

estimated to be 17,400 acre-feet annually. Distribution system losses .
in the San Luis Unit service area was estimated at approximately five
percent -of the canalside supply. This &alue was based on a concrete
pipe distribution system in which seepage and operational losses will be
small.

The total annusl water requirement of 1,666,000 acre-feet at
canalside results from the addition of the crop irrigation requirement
(1,126,000 acre-feet) the farm application losses (417,000 acre-feet)
the farmstead use (17,400 acre-feet), the municipal and industrial
requirement (22,600 acre-feet), and a distribution system loss allowance
(83,000 acre-feet).

San Luis Canal will have an estimated conveyance loss equal to 10
percent of the water supplied at the canal headworks. This value
consists of four percent seepage loss plus six percent wasteway and
operational losses. Since 540,000 acre-feet will be pumped directly
from ground water into the distribution system, only the 1,126,000 acre-

feet canalsgide requirement will be delivered through the San Luis Canal

each year at full development. A canal loss of 125,000 acre~feet added .
to 1,126,000 acre-feet results in an annual import water requirement of
1,251,000 acre~feet at the San Luls Canal headworks. The details of

water flow in a typlecal year are 1llustrated on plate 5. Since the
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values given in plate 5 are for a typical year, they differ slightly
from average values given later in this chapter.

As mentioned above, the total requirement for municipal and industriél
water from project sources is estimated as 22,600 acre-feet annually.
This projected water requirement comprises 18,600 acre-feet of municipal
water and 4,000 acre-feet of industrial water. The municipal requirement
under conditions of full development is based on an assumed per capita
consumption of 275 gallons per day'for estimated urban and rural nonfarm
populations of 29,800 and 30,700 respectively. The basis for the popu-
lation figures is explained in chapter VII. The industrial water re--
guirement represents present consumption in the Avenal and Coalihga oil
fields.

Project Water Supply

Central Valley Project.--The basic features of the Central Valley

Project considered in San Luis water supply studies include those which
are at present either existing, under construction, or are presently
authorized for construction. The existing features included are:

Shasta Dam and Powerplant, Keswick Bam and Powerplant, Tracy Pumping
Plant, Delta-Mendota Canal, Contra Costa Canal, Delta-Cross Channel,
Friant Dam, Madera Canal, Friant-Kern Canal, and other minor facilities.
The featﬁres presently under éonstruction are: Folsom Dam and Power-
plant, Nimbus Dam and Powerplant, Sacramento Canals Unit, and the Sly
Park Unit. A1l of the features listed as under construction, except

the Sacramento Canals Unit, are néaring completion.
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Authorized features included in the studies were the features of
the Trinity River Division consisting of: Trinity Dam and Powerplant

with an assumed reservoir capacity of 2,500,000 acre-feet, Lewiston Dam

and Powerplant, Towerhouse Diversion Dam and Powerplant, Matheson
Powerplant, and approximately 17 miles of transbasin tunnel.

In addition to the features of the San Luls Unit previously
described in chapter II, allowances were made in the studies for the
following possible future developments: Folsom North Canal, Folsom South
Canal, and the Folsom Suburban Area Conduit. Also included in the
studies was the effect on the Central Valley Project water supply of
existing and potential future developments on the following streams:
Stony and Putah Creek, Kings, American, Mokelumne, and Tuolomne Rivers.

Operational criteria.--The operation of the Central Valley Project

including the Trinity River Division is based on the concept of basin-
wide integration. This concept has been adopted so as to increase the
irrigation yield by coordinating as far as possible the operations of
the units of the project and thiis providing the greatest possible
utilization of water resources. With this concept the project will be
operated to meet requirements for irrigation, municipal and industrial

uses, flood control, navigetion, salinity control, fish and waterfowl

protection and power production.

Surplus -Delta outflow to the ocean.--The coordinated reservoir

operation studies of the Central Valley Project, including the Trinity

River Division, show that even during the driest years considerable
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amounts of gurplus water are wasted to the ocean. The magnitude of this
wastage varies from about 2,000,000 acfe—feet'in,l92h to over 25,000,000
acre-feet in 1938.

The surpluses, which are derived principally from unregulated accre-
tions below the various dams, cannot be utilized on a firm yield basis,
as they occur, because they are ordinarily available only when irrigation
demands are small. As was explained previously in chapter II, the water
supply for the San Luis Unit is derived principally from these surpluses.
Plate 6 shows the effect of the San Luis Unit on Delta surplus flows.

Utilization of Delta-Mendota (Canal.--The Delta-Mendota Canal is an

important feature in the operation of both the Central Valley Project

and the San Lulsg Unit.  Under the operation of the Central Valley Project,
including the Trinity River Division, the canal will be required to
deliver water in exchange for San Joaquin River flows and for the Delta-~
Mendota Canal service area, amounting to approximately 1,316,000 acre-
feet per year. With the San Luis Unit included; the canal still is re-
gulred to meet these commitments and in addition, deliver an average
1,257,000 acre-feet per year to the San Luils pumps for the Sén Luis Unit.
This will be accomplished by using the conveyance capacity of the Delta-
Mendota Canél to transport San Luis water during months when irrigation

along the Delta-Mendota Canal and San Joaguin River does not demand the

full capacity of the canal. Thus, the addition of the San Luis Unit
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increases the utilization of this existing project feature. Plate 6

shows the effect of the San Luis Unit on the Delta-Mendota Canal.

Operation of San Luis Reservoir.--The addition of the San Luis .

Unit to the Central Valley Project will furnish sufficient offstream
regulation to Delta éurpluses to permit utilization of a large amount

of the surplus water of the Delta on a normal firm irrigation
distribution. Regulation will be accomplished by pumping surplus flows
into San Luis Unit via the existing Tracy Pumping Plant and Delta-
Mendota Canal and the proposed San Luigs Pumping Plant. Whenever the

San Luis water delivered to the San Luis pumps colncides with the
irrigation demand, the water will be pumped directly into the San Luis
Canal rather than into the reservoir. The water applied directly will
amount to an average of 471,000 agre—feet per year or approximately one-
third of the average 1,297,000 acre-feet per year to be delivered to the
San Luis pumps via the Delta-Mendota Canal. The remaining 826,000 acre-
feet per year will be stored in the reservoir for later use. The values
of 1,297,000 acre-feet and 826,000 acre-feet include 40,000 acre-feet

to meet San Joaquin Valley demands as explained in the next paragraph.

Plate 7 shows the amounts pumped directly into the San Luis Canal and

the amounts pumped into the reservoir. The San Luis pumps also will '
serve to relift an average annual 77,000 acre-feet released from San
Luis Reservoir when the water surface is below the gravity outlet to

the San Luis Canal.
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In addition to regulating surplus flows, which are within the
delivery capacity of the Delta-Mendota Canal, San Luis Reservoir provides
added flexibility to the system. This is accomplished by transferring
stored water from Shasta and Folsom Reservoirs to San Luis during periods
when according to historieal runoff characteristics, the water would
likely be ldst by spilling if retained in Shasta or Folsom. If necessary,
the water thus transferred can be released from San Luis Reservoir to
meet San Joaquin Valley demands normally met by Shasta and Folsom releases.
Releases of this type appeared advantageous during two years of the
twenty-year study, the average annual release being 40,000 acre-feet.

In terms of a firm water supply to the San Luls Unit service area,
the import water supply will furnish 1,126,000 acre-feet from the San
Luis Canal. This supply i1s in addition to 540,000 acre-feet per year
furnished to the area at canalside from ground water. The total supply
at canalside normally available each year to the 8an Luis Unit is then
1,666,000 acre-feet. The amounts‘of water from all sources for the San
Luis Unit are shown oﬁ plate 7. It was necessary to take a 50 percent
deficiency in the'import water supply from April through October in 1931
and 1934 in the operation study. However, the périod selgcted for stream-
flow analysis, 1921-41, contained an unusual T-year dry period. Based
upon precipitation records extending over 100 years, the probable long-
term frequency of the 50 percent deficiencies will be about once in 30
years. Since the supply of ground water will be undiminished, the overall

irrigation deficiency would be only about 33 percent in these years.
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Pumping of an average 409,000 acre-feet per year from the San Luis
Canal will be required to serve all irrigation demands in the San Luis

Unit above the San Luis Canal except for a requirement of 143,000 acre-

feet per year to be pumped to the Pleasant Valley Canal.
Power

Central Valley Project power consumption.--Operation of the San

Luis Unit will require large amounts of electric power for pumping.

This power will come from power facilities of the Central Valley Project.
Project-use energy requirements of the Central Valley Project without the
San Luis Unit total 381,000,000 kilowatt-hours for the following major
uses: Tracy pumps, Contra Costa pumps, Shasta area, and Sacramento
Canals Unit pumps. The San Luis Unit will add 756,000,000 kilowatt-
hours to the pumping requirements for additional pumping at Tracy, San
Luis pumping to San Luls Reservoir and to San Luis Canal, San Luis

relift pumping and Pleasant Valiey pumping.

Central Valley Project power supply.--Power generating facilities

of the Central Valley Project including Trinity River Division are
expected to have a maximum capability of 964,000 kilowatts reduced by

losses to 888,000 kilowatts at major load centers. With firming support

furnished by Pacific Gas and Electric Company under terms of existing .
contracts, the following firm peak loads could be met, measured at load

center:
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Kilowatts

Without San Luis With San Luis

Project use 113,000 233,000
Surplus: dependable

available for com- - 540,000 340,000
mercial sale , —

Total 653,000 573,000
The remaining nondependable peeking capaclty would be usable. for
nonf'irm generation when water is available and would provide additional
revenues. Values for average energy utilization comparable to the above
values for capacities are listed in table L.

Water Rightsg

In the operation of the San Luls Unit, all existing water rights
will be fully recognized and protected as required by Federal Reclamation
laws. Rights to ﬁse of water for irrigation, domestic, and industrial
purposes will be acquired in accordance with State laws governing the
appropriation of unappropriated water for diversion and beneficlal use.

Siﬁce the water supply for the San Luis Unit will be obtained from
surplus flows from Central Valley streams avallable in the Delta, as
well as from water stored in project reservoirs, the Bureau of Reclamation
will, on behalf of the United States, and to the extent possible, modify
existing applications on file with the State Engineer for Central Valley
Project uses as may be required to include the San Luis Unit within the
scopé of the Project and/or file new applications with the State Engineer

for the appropriation of water for use on the San Luis Unit or obtain
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Table 4, --Central Valley Project energy utilization

without and with 8an Tmis Unit

Hydro generation
Support purchases
Subtotal
Transmission losses
Net for use
Use
Project use
Sale of surplus:
Firm
Nonfirm

Total use

Kilowatt-hours per year

Without San Luis

With San Luis

3,726,000,000

360,000,000

4 ,086,000,000
291,000,000

3,795,000,000

381,000,000

2,520,000 ,000

894,000,000

3,795,000,000

3,726,000,000

290,000,000

4,016,000,000

293,000,000

3,723,000,000

1,137,000,000

1,580,000,000

1,006,000,000

3,723,000,000
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assignments of applications filed by others for use of water on this

area. In addition, an application for off-stream storage in San Luis
Regervoir and diversion and use of surplus San Luis Creek flows will be
filed by the Bureau of Reclamation immediately after Federal authorization
of the San Luis Unit. These filings are necessary to conform with State
requirements.

The State Department of Finance has filed four applications to
appropriate unappropriated water with the State Division of Water
Resources, two in 1927 and two in 1951, in connection with the State's
Feather River Project. The service area of this Project includes the
San ILuis Unit area. Other applications also have been filed for the
use of water on this area by the Kings River Water Conservation District

and the Westlands Water District.
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CHAPTER V

DESIGNS AND ESTIMATES

The estimated construction cost of the features required for the San
Tuls Unit were determined from detailed estimates based on preliminary
designs. TFactors relating to topography, geology, hydrology, gpecial
design and construction problems and operational requirements were con-
sidered during the preparation of these designs and cost estimates. The
construction costs were based on prices prevailing in January 1954, which
are about the same, or slightly lower than, present prices.

Maps and Surveys

Meps and survey information by the Geologlcal Survey, Army Map
Service, Coast and Geodetic Survey and photography available from the
Department of Agriculture provided a valuable base for the conduct of
the planning studies.

The area is covered by published topographic quadrangle maps of the
Geological Survey at scales of l:3l,680 having a 5-foot contour interval.
The field mapping was done between 1919 and 1933 with a remgpping program
of the area initiated by the Survey during the 1955-1956 period. The
clvilian edition of the Army Map Service (1:250,000 scale) shaded relief
series maps, as published by the Geological Survey, provides an excellent
gerieral mapvof the projéct and related drainage area. The Coast and
Geodetic Survey has conducted extensive vertical control surveys in the

area, releveling most of the older lines in the last eight years.
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Horizontal and vertical control established by the Coast and Geodetic
Survey has served as a base for additional surveys by the Bureau. San Luis

dam site topography was taken by plane table methods in 194l &t a scale of ‘

' orie inch = 200 feet with S'foot contours. The reservoir site was mapped

in 1946 under contract by aerial photogrammetric methods, on a seale of

one inch = 400 feet with a contour interval of 10 feet. Under the same
c¢ontract the San Luis Pumping Plant intake area and the first 26 miles of
the San Luls Cangl were mapped at a scale of one inch = 200 feet and a con-
tour interval of 5 feet.

Aerial photographs from the mapping contracts were available for the
reservoir area, the pump intake, and the first reach of the canal to the
Fresno-Merced County line. The scale of the photographs of the reservoir
area was 1:12,000 and of the canal strip,1:24,000. Photographic coverage
of the service area and adjacent lands, procured from the Department of
Agriculture flights in 1950, provided the base for crop and land classifi-
cation surveys and were valuable in our geology, ground water and drainage
studies.
ﬁgglgéz of the San Luis Unit Features

Exploration.--The strugtures of this project will be located both on
"bedrock" and valley alluvium. The geologic investigation included geologic ‘
mapping, drilling, and examining preliminary core holes at San Luiszpam
site, drilling and studying exploratory holes at possible sites for the
San Luls Pumping Plant and sampling and classification of construction

materials in the proposed San ILuis Reservoir. South of mile 18, San Luis
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Canal and attendant structures will be located on valley alluvium for which
soils surveys were made.

Although active faults are not known in the area the presently active

“San Andreas rift lies a few miles west,>and the Ortigalita thrust, active
in the recent past, is closer to the west. It is possible that severe
earthquaskes may be felt at any of the structure sites. In addition to
seismic activity appreciable land subsidence has been noted over wide areas.
This subsidence appears to be continuous in many areas. However, construc-
tion and operation of the proposed project is entirely practical with res-
pect to the geologic factors.

San Iuis Dam.--The foundation at the site is adequate for an earthfill
dam. Bedrock is steeply tilted, competent sandstone, conglomerate and shale.
Depth to bedrock in the stream section probably is 80 feet or more. Sandy
or silty clays are prominent in the alluvial fill as shown by the construc-~
tion materials investigation. Estimates of foundation conditions are sub-
stantiated by examination of cores. from eleven test holes at the sites of
the main and saddle dams.

All enbankment materials for a zoned earth dam can be obtained within
four miles of the dam site and mostly from within the reservoir site. Gravel
suitable for the outer zone may be in short supply in the reservolr area
but is abundant 10 miles south in the Los Banos Creek valley. Some of the
Tos Banos Creek gravels presently are being exploited as concrete aggregates.

San Luis Pumping Plant and Pump Canal.--The proposed pumping plant

location is underlain by unconsolidated alluvium. Foundation testing will

be required for specific site information.
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The pump canal probably can be'located in analluvial-filled channel

where excavation would be common.

San Luis Canal and service area.--From the reservoir southward to ‘

mile 18, the San Luis Canal will traverse the lower slopes of foothills
underlain by lenticular sandstone, siltstone, shale and conglomerate beds.
These beds dip steeply eastward and are overlain by varying amounts of
weathered bedrock, soil, and perrace alluvium. Rock excavation probably
will be less than 50 percent.

The Los Banos and Ortigalita Creek siphons can be located on sandstone
beds with good foundation properties.

Beyond mile 18, the canal will traverse unconsolidated sediments,
where all excavation will be common. A few tests indicate that highly
plastic expansive clays are not widespread along the canal line but some
of the heavy textured materials, prominent in the interfan areas, méy prove
to be of these types.

Some sections of the canal will be. in impervious soils and may require
only compacted earth linings or perhaps will not require ény lining. Ben-
tonite for possible earth lining is available from local deposits. Proved
sources of concrete aggregate are available near the San Luis Canal head
and terminus. Unproved deposits between may shorten hauls considerably. ‘
Opaline diatomaceous shales are abundant in the nearby foothills and may
be suitable for pozzolan if concrete additives are desired. ILocally,

water supply will be a problem.
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Pleasaht Valley Pumping Plant and Cénal.--The proposed Pleasant

Valley Pumping Plant site is underlain by unconsolidated sediments whose
specific foundation properties will have to be determined by testing.

The proposed canal traverses loose to friable sediments in which
excavation is classified as common. Construction materials for Pleasant
Valley Pumping Plant and Canal can be obtained from the sources cited
above for other features.

Design and Construction Problems

Accessibility,--San Luis Dam and Pumping Plant are located approximately

twelve miles west of Los Banos, and about eleven and one-half miles south-
west of Volta. Access to railroad loading facilities in these two towns
is by State Highway 152, an excellent, all weather, two lane, primary high-
way. The various reaches of the San Tuis Canal, the Pleasant Valley Canal
and the interceptor drain, though not paralleled by existing roads, are
crossed by County and State highways which provide access to railroad
facilities available in various communities in the area. Construction
roads along the canal and drain berms, which would serve also as operating
roads upon completion of the unit, would provide access and haul routeé
for all of the activities required for building these features. The
Pleasant Valley Pumping Plant will be located adjacent to the Coalinga
Road which intersects State Highway 33 approximately four and one-half

miles from the plant site.
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Rights-of-way.--Virtually all of the lands that would be acquired for

construction of the features of the San Luis Unit are presently developed.

However, only about 40 percent of these lands are irrigated and very few ‘
farm buildings or improvements are located in the areas that will need to

be acquired. Thus the purchase of the reguired rights-of-way should not

present any special problems. The existing State Highway 152 traversing

the San Luls Reservoir area willl have to be relocated for approximately

eight miles in order that the route can be carried aloné the reservoir rim

above the maximum water line. A.telephone line approximately paralleling

this highway also will require relocation. It will be necessary to con-

struct bridges to provide canal crossings for existing State and County

highways and for existing and proposed farm roads.

Design floods.--The adopted spillway design flood for San Luils Creek

at the San Luis Dam site has an estimated instantaneous peak of 20,000
cubic feet per second and a two and ome-half day volume of 26,800 acre-feet.

Housing and community-facilities.--There are several existing communi-

ties and towns in the area within reasonable commuting distance of the

proposed project works. Housing facilities in these settlements, however,

are generally very limited or else are nonexistent. The utilization of

the housing facilities which are available in the larger centers of popu- ‘
lation in the vicinity would involve excessive travel distances. It will

be necessary to provide a construction camp in the vicinity of San Luis

Dam and possibly one or two smaller camps along the San Luis Canal. Per-

manent headguarters facilities at San Luis Dam, and subheadquarters
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facilities at the Pleasant Valley Pumping Plant will need to be provided
for operation and maintenance of the San Luis Unit, with perhaps a few
houses for ditchriders along the canal.

Speecial Problems

Subsidence.--Periodic releveling of the bench mark system in the

vicinity of the proposed San Luis Unit indicates that the areas through
which features would be constructed southerly from the Merced-Fresno
County line have subsided. Eight feet of subsidence has been observed

as & localized maximum about three miles east of the canal line near
Panoche Creek and lesser amounts nearer the canal line. The eight-foot
subsidence has occurred during & seven-year period. There are not suf-
ficient data available to determine if this subsidence is due to consoli-
dation of the surface soils from irrigation, to the withdrawal of under-
ground water, or to a geological shift of the areas. In order to include
a reasonable allowance for further subsidence which may occur after the
San Luis Unit is in operation, a four-foot increase in canal bank height
above that normally used was provided through subsidence areas. As an
-additional safety factor, the cost of preconstructiné the foundations for
the major canal structures and the cost to cover future modifications to
meet future subsidence was included in the feasibility estimates. TFurther
studies and investigations of possible continuing future land subsidence
will be needed to provide information on methods of treatment to be adopted

for construction designs.
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Drainage.~--Solls of the area which will be served by the San Luls Unit
contain salts which will be dissolved and carried by the percolating water
into the soils in the lower parts of the service area. If left undrained '
evaporation and transpiration of the percolating waters would concentrate
the salts and make these soils unsuitable for irrigation use. The construc-
tion of a drainage system will lower the ground-water table and prevent the
concentration of salts. Since the normal summer flows in the natural drain-
age channels and rivers are insufficlent to adequately dilute the saline
waste waters which would be discharged by the drains, eventually it will be
necessary to provide facilities for disposing of these waters. Carfying
the flows to the Sacramento-San Joaquin Delta, as assumed in this design,
is one method of effecting this disposal. Other methods involving concen-
tration and deposition of salts may prove feasible. However, brief studies
indicate the disposal of deposits would involve added operation and main-
tenance costs.

Floods .~-Flood flows passing through the spillway of San Luis Reservoir
would be discharged into San Luis Creek. The creek has sufficient capacity
to handle the anticipated releases. Streams crossing the San Luis Canal in
the upper reaches north of the Merced-Fresno County line also have adequate

chamnel capacity to carry away flood flows. Streams south of the Merced- ‘

Fresno County line generally do not have adequate chamnel capacity. ILand
leveling operations and natural deposition of sediment have obliterated

natural channels almost completely. Major flood flows from the drainageways
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would:submerge lands in the proposed service areas under existing

conditions. Sincé, under ultimate development of these service areas
. maﬁy farm homes and comparatively small farms are anticipated, floodways

have béen désigned to insure protection.against loss of lives and property.

Sedimentation.--An estimated 5,000 acre-feet of sediment would

accumﬁiaﬁe in San Luis Reservoir during the first 100 years of operation.
Most of it would be deposited near the head of the feservoir, but some of

it probably'will‘be carried to the extreme bottom of the pool near the
dam. Consequently, a dead storége space of 2,000 acre-feet has been

‘ provided. In the case of San Luis Canal it does not appear that sediment
will pfesent a serious problem. Water released from San Luis Resefvoir
should Ee practically sediment-free. Based on operating exﬁerience of
the Delta-Mendota Canal, water pumped directly into San Luis Canal also
will be free of sediment. Natural drainageways crossing the canal may
carry some sediment, but since only the smallest of these will empty into
San Luis Canal without ponding there should be very little sediment from
'fhis source. Consequentl& no special precautions have been taken in the
canal design to care for sediment.

Mosquito control.--Unusual mosquito control problems are not expected

‘ to arise as a result of operation of the Sen Luis Unit. Some ponding of
flood flows from natural drainages and wasie releases from the canals will
be required. It is likely, however, that since the fill slopes of the pond

dikes will be relatively steep and the water surface will be drawn down

S
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fairly rapidly, conditions conducive to large mosquito production will not
exist in these ponding areas. Some minor ponding of storm water along the

outside base of the canal banks may occur in areas between canal inlet .

drains or culverts. It is anticipated that the control of these pofential
mosquito breeding areas can be carried on as arnormal operational function.
Since a closed tile drain system is proposed for drainage of the service
area, there should be no néed for carrying on mosquito abatement activities
during operation ofrthis feature. The~open interceptor drain carrying the
wastes from the closed drain system would provide for handling such flows
at velocities sufficiently great tq retard mosquito production.

Drawdown during the irrigation season should inhibit mosquito
breeding withiﬁ San Luis Reservolir. Measures recommended by the Public
Health Service;‘United States Department of Health, Educafion and Welfare
fo£ prevention of mpsquito breeding include: (1) clearing of the reservoir
site; (2) making any residual ponding areas and marginal pools within
the zone of reservoir fluctuations self-draining; (3) maintaining a vege-
tation-free shoreline; (4) eliminating vegetative growth in shallow watef
areas; and (5) constructing borrow pits to be self-draining, if they are

not to be permanently inundated.

Main Storage and Conveyance Features

San Luis Dam and Reservoir.--A reservoir at the San ILuis site having

a capacity of 1,000,000 acre-feet will require the construction of a main

dam aéross San Luis Creek and four-saddle dams on the rim of the reservoir.
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All of the dams would have a crest elevation of 459 feet and would be
earthfill, For the ultimate development of the San Joaquin Valley,
additional west side storage capacity would be required. At that time,

it would be possible to increase the storage in the San Luis Reservoir to
2,000,000 acre-feet. The embankment zones therefore would be arranged to
facilitate the raising of the fill at some future date to provide a reser-
voir with the larger capacity. The main dam would have a height above the
lowest point in the cut-off trench of 320 feet and a crest length of
approximately 7,470 feet. The saddle dams would vary in height above
natural ground from 48 feet to 125 feet and have crest lengths varyihg
from 1,020 feet to 1,300 feet. At the normal water surface elevation of
450 feet the reservoir would have a capacity of 1,000,000 acre-feet. At
the minimum water surface elevation of 280 feet the reservoir capacity
would be 2,000 acre-feet.

The spillway would be located through a saddle on the left rim of the
reservoir. It would be of the chute type with the ungated, emergency
overflow crest set at elevation 452.2, This is the elevation to which the
reservoir would rise if the entire spillway design flood were taken into
storage at a time when the water surface was at elevation 450 feet at the
beginning of the flood. The flood would be evacuated from the reservoir
‘over a period of five days through an opening below the emergency crest.
Flows through the opening would be controlled by a top seal radial gate
and would discharge into the spillway chute. In the event of the occur-

rence of a second design storm before the first storm has been evacuated
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from the reservoir, excess flood flows would be discharged over the emer-
gency crest of the spillway. Ultimately when the reservoir capacity is
increased, it will be necessary to abandon the initial spillway and provide
a suitable replacement structure at a higher elevation. ‘
Water would be pumped into and released from San Luis Reservoir through
the outlet works located under the right abutment of the dam. Initially,
these outlet facilities would include a trashrack structure, a gate chamber,
a valve house, four 15-foot inside dlameter circular concrete condults
between the trashrack structure and the gate chamber, and four 20-foot
inside dismeter horseshoe concrete conduits between the gate chamber and
the downstream toe of the dam. Three 15-foot inside diameter steel con-
duits would be housed in the 20-foot horseshoe conduits to carry the water
from the gate chamber to the valve house. For the ultimate reservoir of
2,000,000 acre-feet, the capacity of the outlet facilities would be in-
creased by the installation of a fourth 15-foot insidevdiameter steel con-
duit between the gate chamber and the valve house. The general details
of San Iuis Dam and appurtenant structures are shown on plate 8.

San Luis Pumping Plant and Intake Channel.--San Luis Pumping Plant

would be a fully enclosed concrete structure 500 feet long, 63 feet wide

and 80 feet high. It would house six pumping units each capable of deliver- .

ing 810 cubic feet per second at 230 feet of head and two units each capable
of delivering 750 cubic feet per second at 184 feet of head. Under rated

conditions, maximum discharge from these pumps would be 4,860 cubic feet
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per second to San Luis Reservoir and 1,500 cubic feet per second to San luis
Canal or a total of 6,360 cubic feet per second. However, with San Luis
Reservoir full the head on the larger units would be increased to 281 feet
and the maximum discharge into the reservoir from the six larger pumps
would be 2,460 cubic feet per second. Under this condition the maximum
total discharge to San Luis Reservoir and Canal would be 3,960 cubic feet
per second. The units would éonsist of vertical volute pumps driven by
vertical synchronous electric motors. The six larger motors would be rated
at 26,500 horsepower each, and the two smaller motors would be rated at
20,000 horsepower each. |

Water would be lifted from an intake channel, approximately 13,000
feet long, leading from the existing Delta Mendota Canal at Station 3014+20
and would be discharged through four 15-foot inside diameter steel discharge
lines to San Luis Reservoir and San Luis Canal. The discharge lines would
be so arranged that all pumps could discharge either to San Luis Reservoir
or to San Luis Canal or to both at the same time. A return line would be
provided for flow of water from San Luis Reservoir to the intake canal.
This return line would be used for occasional return of water to Delta-
Mendota Canal and for delivery of water to San Luis Canal from the reservoir
when reservoir water surfaces would be below San Luis Canal water surface.
For delivery to San Luis Canal from the low reservoir, water could thus be
pumped in a normal manner from the intake canal. The electric energy
required to drive the pumps would be obtained from the Central Valley

Project at 230,000 volts. A switchyard at the pumping plant would reduce
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the voltage to that required to drive the pumps and for transmission to
other pumping plants of the project. Plate 9 illustrates the type of
pumping plant structure contemplated.
Pleasant Valley Pumping Plant and Intake Channel.--Pleasant Valley ‘

Pumping Plant would lift water from an inlet channel approximately 6,500
feet long leading from San Luis Canal at Station 4010+00 and discharge

it through one 56-inch and two 84-inch steel discharge lines approximately
5,900 feet long té the Pleasant Valley Canal. The pumping plant structure,
about 160-feet long, 32 feet wide, and 60 feet high, would consist of a
reinforced concrete substructure and a structural steel and metal wall

panel superstructure. The units would be vertical volute type pumps driven
by vertical synchronous electric motors. There would be four units with
2,500 horsepower motors, each capable of discharging 125 cubic feet per
second at a rated head of 150 feet. Two other units with 1,000 horsepower
motors would discharge 50 cubic feet per second at a rated head of 150 feet.
The electric energy required would be delivered at 115,000 volts. A switch-
yard would reduce the voltage to that required to drive the pumps. Plate 10
shows the general details of the proposed pumping plant structure.

San Luis Canal and Wasteways.--The San ILuis Canal, approximately 104.5

miles in length, would convey water from San Luis Reservoir to the Pleasant .
Valley pump lift at Canal Station 4010+00 and to the service area extending

from approximately Canal Station 1100400 (the Merced-Fresno County line)

to Station 5510400 near Kettleman City. As designed, the canal would be

concrete lined for its entire length and would vary in capacity from 6,800
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cubie feet per second in the first reaches below San Luis Reservoir to
700 cubic feet per second in the terminal reach. The estimated water needs
for the initial and ultimate service areas to be served from San Luis Canal

would require canal capacities as listed below:

Canal reach Initial capacity Ultimate capacity
Mile to Mile cfs cfs
0 to L5.4 ‘ 6,000 6,800
k5.4 to 75.9 4,600 ' 5,300
“75.9 to 89.15 1,700 -
89.15 to 10k.5 700 -

Throughout the first 24 .8 miles of San Luis Canal the cost of a canal
section to accommodate the ultimate flows of 6,800 cubic feet per second
would be only slightly greater than that for a section to handle flows of
6,000 cubié feet per second. Thus building‘the section and structures in
this reach of canal to the ultimate capacity initially would be advantageous
both from construction and economic standpoints. In the canal reach from
mile 24.8 to mile 45.4, however, a section having concrete lining of
sufficient height to accommodate only the initial capacity of 6,000 cubic
feet per second would be provided. In addition bank heights L feet greater
than required for the ultimate capacity would be provided. Such construc-
tion is considered advisable since subsidence, as mentioned previously, is
expeéted to occur in this reach of the canal. Raising the concrete lining
either to compensate for subsidence or tc provide canal freeboard adequate
for the ultimate capacity should be deferred until after land subsidence
requirements are established, probably some years after canal operation

begins. From mile 45.% to mile 75.9 the canal section would provide
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concrete lining adequate for the initial capacity of 4,600 cubic feet per
second and would have bank heights 4 feet greater than required for the
ultimate flows. The concrete lining would be raised when ultimate capacity .
is needed. Structures in all of the above noted lengths of the canal would

be constructed to the ultimate capacities, since the estimated savings in
cost for construction to the initial capacities would not justify the
deferred expenditures which would be required to replace or enlarge the
structures at a later date. For the remaining reaches of the canal, struc-
tures and canal sections would be constructed which would accommodate the
initial capacities.

Major structures along the canal include siphons under the main drainege-
ways; regulating checks to maintain the proper water elevation in the canal;
drop and side inlets to drain small drainageways into the canal; culverts
to pass storm water under the canal; pump and gravity turnouts for delivery
of water to the service areas; highway and farm bridges; wasteways to drain
the canal; regulating and terminal reservoirs to provide greater flexibility
of operation of the canal; fences and operating roads. It will be necessary
to construct channels to carry off waste canal flows in some areas where natu-
ral drainage channels hive been destroyed. Further, the central sloughs and
rivers at the lower extremity of the service area do not have sufficient : .
channel capacity to handle the entire wasteway discharges concurrently with
high runoffs from Sierra snowmelts. Retention basins located adjacent to
the sloughs would be provided for holding the wasteway releases until they

could be safely released into these central drainageways. Wasteway channels
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leading from turnout points in the canal at Stations 2,400, 4,000 and 5,510
to retention basins would be provided. The first, Panoche Creek Wasteway,
would have an earth section with conerete drop structures. It would be
approximately 8.7 miles in length, with a capacity of 6,000 cublc feet per
second. Tt would discharge into a retention basin constructed adjacent to
Fresno Slough. The retention basin would provide 4,900 acre-feet of
storage space for holding the wasteway releases. The second; Five Points
Wasteway, of similar design would be approximately 16 miles long, with a
capacity of 4,600 cubic feet per second. It would dischafge into & reten-
tion basin constructed adjacent to Fresno Slough providing 5,990 acre-feet
of sfcrage space for holding the wasteway releases. The last, Kettleman
City Wasteway, would have & concrete-lined channel approximately one and
one-haif miles long, a capacity of TOO cubic feet per second and would
discharge into a retention basin constructed on lands outside the service
srea. The retention basin would provide a storage capacity of 590 acre-
feet for holding the wasteway releases. Releases from the retention
reservolr would be carried into the interceptor drain. The locatlon of
the canal and general details of the structures are shown on plates 11 and
2.

Pleasant Valley Canal and Wasteway.--The Plessant Valley Canal,

approximately 19.5 miles in length, would convey water from the Pleasant
Valley pump 1lift to the service areas along the canal. Under ultimate
development, municipal water for the city of Coalinga also would be

supplied by the canal. The canal would be conerete-lined for its entire
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length and would have a capacity of 600 cubic feet per second. The canal
would terminate in a regulating reservoilr having a storage capacity of

50 acre=feet. A 500 acre-foot retention basin would be constructed adjacent l

to this regulating reservoir for holding wasteway releases until they could
be safely released inte the San Luis Canal. Such flows would be carried in
a concrete-lined channel having a capacity of 100 cubic feet per second
whiech would lead from the retention basin to the San Luls Canal. QGenerally,
major structures of the type listed for the San Luis Canal would be provided
for the Plessant Valley Canal. The location of the Canal and general
details of the struetures are shown on plates 11 and 12.

Floodways and retention basins.--As noted previously, protective

works would be consﬁrueted to prevent the loss of lives and property

that flood flows might otherwise infliet on the more densely populated

greas expected under projeét conditions. For the major drainageways such
faeilities generally would consist of diked strips of land one-half mile

in width through the gervice areas to confine the flood flows. The diked
channels would earry flood flows to retention basins located adjacent to

the central sloughs, rivers or existing canals for the purpose of holding the
flood discharges until they could be safely released. Such facilities would
be constructed for Little Panoche, Panoche, Cantua, Los Gatos, and Zapato .
Creeks. For the smaller drainageways, retention basins above the San Luis
and Pleasant Valley Canals would be provided for holding flood flows until
they could be safely discharged into the canzls. The location of floodways,
retention basins and general details of stfucturés are shown on plates 11



LAND-302

TL

Designs and Estimates

Electric system.--Power for operation of the preject would be avallable
at Tracy Switehyard from the Central Valley ProJject. The principal trans-
mission lines needed to deliver this power to the project are described
in the feollowing parsagraphs.

A single eircuit steel-tower line would connect Tracy Switchyard with
San Luls Switchyard. This line would be 60 miles long, operate at 230,000
volts, and use steel reinforced aluminum conductors with an area of
795,000 circular mills.

A single eircuit wood-pole line of H-frame construction would extend
from the San Luls Switchyard, to Pleasant Valley Pumping Plant Switchyard
‘and to the various relift pumping plant voltage stepdown facilities. This
line would be 88 miles long, operate at 115,000 volts, and use steel rein-
foreed aluminum econductors with an area éf 397,500 circular mills. In
addition to the above, distribution lines would supply power to the canal
relift punps.

Relift pumps.--The canal relift pumps for supplylng water to the con-

crete pipe distribution system serving 142,000 acres above the canal would
be located at approximately two mile intervals along the San Luis Canal
throughout the service area. The maximum static 1ift of about 160 feet
would be made in two lifts by outdoor pumping plants. Water would be
supplied to the pump intakes through pump turnout structures in the canal
equipped with traveling moss screens. An electric distribution system

would deliver energy at proper voltage to the relift pumps.
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Distribution System Features

This section describes features which would be primarily the responsi-
bility of the water users. They could be constructed by the water users, ‘
or if they desire, by the Federal Government. The cost of these features
are considered to be nonFederal expenditures in this study.

The type of works constructed, particularly the laterdls, would be
largely dependent on the water users™ preferences. Concrete pipe laterals
were chosen for use in this study because the topography is well suited to
this construection, because the high value of the land and crops and the low
maintenance favor the selection of pipe, and because the estimated cost
would be high enough to construct any type of distribution that might be
desired. The drainage system would not be constructed until required, and
the transition from the present well pattern to the ultimate pattern would
be gradual, depending on the length of life of existing wells.

Conerete pipe laterals,.--The concrete pipe lateral distribution systems

- used to supply water to the entire San Luis Unit service area would be of

two general types: a full pressure gravity type for the areas below the

San Luis and Pleasant Valley Canals; and a pump lift type for areas above

the San Luls Canal. The total gross are& served by the distribution system

from the San Luis Canal is 457,000 acres. Of this total, 142,000 acres .
lying above the canal would be served by the pump 1lift type distribution

systems. The maximum elevation of this land is about 485 feet between canal

station 1100 and the Pleasant Valley Pumping Plant intake canal and about
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375 feet from this point to the end of the service area. The remaining
315,000 acres lying below the canal would be served by gravity type distri-
bution systems. The Pleasant Valley Canal would transport water to irrigate
39,000 gross acres lying below the canal which would be served by a full
pressure gravity type distribution system. The total gross service area

of the two canals would be h96,000 acres.

The full pressure gravity distribution systems would consist of pre-
cast concrete pipe laterals leading from the canal turnouts located at
approximately two mile intervals along the canals, and branching sublaterals
every one-half mile for serving farm delivery points. The pump type distri;
bution systems would .consist of discharge lines leading from the canal relift
pumps along the San Luis Canal, the connecting precast concrete pipe laterals,
discharge lines from the lateral relift pumps and branching sublateralé
serving farm delivery points. The distribution systems would supply water
requirements for a water-duty of one cubic foot per second for each 80 acres
of gross irrigable area.

Drainage system.--Approximately 96,000 acres along the lower fringes

of the service area will require a drainage system for the disposal of
saline water unsuitable for reuse. The closed drain system for this area
would consist of tile pipe drains, 10-inches to 24k-inches in diameter,
located at one-half mile intervals at approximate depths of 10 feet. The
tile pipe would be connected to open drains carrying the waste flows to the
interceptor drain.. Trap boxes for deposit of silt would be provided in all

closed drains at intervals of one-sixth mile. The San Luis interceptor
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drain, approximately 197 miles in length, would be an earth section channel

extending from the vicinity of Kettleman City to Dutch Slough in the San

Joaquin-Sacramento Delta. It would have a capacity of 300 cubic feet per ‘
second. Major structures along the interceptor drain include siphons
under wasteways, floodways, existing canals, railrocads, and highways;
siphon spillways; reinforced concrete drops; State and County highway and
farm road bridges; culverts; and irrigation ditch crossings. The closed
pipe drain system would have a capacity sufficient to accommodate accumu-
léted flows of one cubic foot per second for each mile of drain. The total
volume of water to be wasted which would be handled by the drain system
and interceptor drain would be approximately 127,000 acre-feet annually.
Wells.--It has been estimated that 540,000 acre-feet of ground water
in the service area could be used for irrigation by pumping from wells.
Wells varying in depth from 500 feet to 2,000 feet and having capacities
ranging from 500 to 1,200 gallons per minute would be located throughout
the service area for recovery of ground water. Existing wells in the area
would be utilized for ground-water pumping initially. These wells would
be replaced or supplemented by new wells as required. The new wells would

be located adjacent to the distribution system laterals and pumped water

would be discharged directly into these lines. To keep annual costs to a .
minimum, pumped ground water would be applied at the start of the irrigation

season, import water from the canals would be gradually mixed in during

the middle of the season, and ground water alone would be used again at the

end of the season.
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Cost Estimate

Construction, --The estimated construction costs for all features of the

San Luis Unit are summarized in table 5 and are shown in more detail in
table 6. The cost estimates are based on unit prices prevailing in
January 1954 and include an allowance for contingencies as well as costs
for investigation, engineering, administration and supervision. Costs of
the minimum basic recreational facilities discussed in Chapter VII and in

the report of the National Park Service are included.

Construction Period

Preconstruction. -~The preconstruction period varies from six months

for the'minor features to two years for the major fedtﬁres. During this
time, additional data required for preparation of specification plans and
estimates would be obtained, the plans and estimates prepared and con-
tracts awarded. The project preconstruction activities would be scheduled
so"thaf the construction of San Luis Dam and Reservoir and San Luié Pumping
Plant could be started eighteen months after the initiation of such
activities. The preconstruction activities for other features of the
projéct would be scheduled in a manner permitting the completion of con-
struction of all major project features with the exception of the last-
28.55 miles of the San ILuis Canal at the time wheﬁ the San Luis Dam and
Reservoir and the San Luis Pumping Plant would be in operation.

Construction.--The construction period for completibn of San Luis

Dam and Reservoir and San Luis Pumping Plant 1s estimated to be five and

one-half years. The time required for construction of the remainlng project
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Table 5.--Summary of capital costs

San Luis Unit

Feature Capital Cost .

Major storage and conveyance features

San Luis Dam and Reservoir : $ 52,116,000"1/
Sen Luis Canal and Pump Intake Canal 78,487,000
San Luis Pumping Plant 37,333,000
Pleasant Valley Pumping Plant 4,579,000
Pleasant Valley Canal and Pump Intake
Canal 4,629,000
Channels, levees, and floodworks 23,534,000
Relift distribution pumping plants - . 18,472,000
Electrical facilitles 8,920,000
General property 1,073,000
Development of project plan (SO0,000)E/
Subtotal $229, 143,000

Distribution system features

Concrete pipe distribution system $129,748,000
Deep wells ' 19,681,000
Interceptor Drain 7,232,000'
Closed Drains 13,406,000
Subtotal - $170,067,000
Total Capital Costs $399,210,000

g/ Includes $90,000 for minimum basic recreational facilities
E/ACost of projeet plan is distributed among project features

Note:. January 1954 prices
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features would be less than this period. In view of this, the initiation
of construction for these latter features would not begin simultaneously
‘ with the start of construction of the dam and puxpping plant. All of the
major project features, except the last 28.55 miles of the San Luis Canal,
would be completed at the end of a five and one-half year construction
period. At the end of this period, water deliveries to the service areas
along the San Luis Canal to Mile 75.95 and to the areas served by the
Pleasant Valley Canal could be made. It is expected that construction of
the nonproject irrigation distribution systems would be carried on during
construction of the project features and portions of systems would be com-
pleted with the initial conveyance of water in the canals. The construction
of the drain system and drilling of deep wells wouldvnot be carried on until
after the project is in operation and defiﬁite requirements have been estab-
lished. The estimated periods required for preconstruction and construction

of both Pederal and nonFederal features are shown on table 7.
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Table 6

UNITED STATES

DEPARTMENT OF THE INTERIOR iact: SAN LUIS UNI®—WEST SAN J
SUNEN OF RECLANATION O FFIC I AL Bov. 1/20(55 Project: QAQUIN
FORM PE-) (REV. SEPT. 19882} DIVISION~-CENTRAL VALLEY PnoJ:c!\-aﬂ.g.
Rt Sen. 0% ESTIMATE Dato of Eoinoter TLIBL
Prepared by <1 --'--} == Approved by: go el /-7 P Prices &8 of; January 1954 Sheet..l of &8 __
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CIascs?ﬁcoﬁon DESCRIPTION Quantity Cost Estimate Contracts s.?p"&;es Labor Facilities Costs g%.
(H 2) (3) (4) {5} 6) [14] {8) {9) (10) {n
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% em 75,771,000 | 35:785,000 | 2,863,000 870,000 | 7:25%.000
233 Recreational Pacilities 90,000 78,000 12,
03. Pumping Plants
.06 San Luis 199,000 HP 37,333,000 | 20,601,000 | 9,142,000 700,000 ,850,000
30 Lend and Rights i 29,000 23,000 1,000 2,0@
.3 Structures and Improvements 9,787,000 1,126,000 82,000 183,000 1,796,000
.% Watervays 17,322,000 |11,805,000 | 2,01%,000 325,000 3,178,000
. Pumpe and Prime Movers 8,826,000 804,000 [ 6,237,000 166,000 | 1,619,000
AT Accessery Electrical Equipment 761,000 153,000 5k, 000 1%, 000 140,000
.19 Miscellaneous Equipment 608,000 130,000 355,000 1,000 112,000
.07 % Plessant Vall;y#d i 12,000 HP 1,579,000 | 2,897,000 745,000 100,000 837,000
. ind and Rights - 37,000 29,000 1,000 000
33 Structures and Improvements 1,066.000 g8, 000 53,000 195,000
L3 Weterways 2,546,000 1,919,000 106,000 ,000 §65,000
R Pumps and Prime Kovers 674,000 53,000 483,000 15,000 123,000
R} Accessory Electrical Equipment 18l¢,000 27,000 119,000 4,000 34,000
RT) Miscellansous ment 72,000 21,000 37,000 1,000 13,000
.08 = service Laterals ah:;a (ianal 142,000 Ac 18,472,000 | 14,545,600 - 291,000 | 3,636,000
. Land and Rights 10,200 8,000 200 2,000
%g Structures «nd Improvements 10,1+§}:000 8,2]_.5@00 164,000 2.05HZOOO
. Pumps and Prime Movers 5,239,000 1,125,000 83,000 1,031,000
R Accessory Electrical Equipment 1,975, 1,555,000 31,000 9, 000
.19 Miscellansoue Equipment 814, 800 642,000 12,800 160,000
O4.08. | Deep Wells®/ 550,000 aF 19,681,000 | 15,497,000 310,000 .| 3,875,000
.33 Structures and Improvements 12,879,000 | 10,1l),000 203,000 2,535,000
.50 Pumps &nd Prime Movers 6,802,000 | 5,356,000 107,000 | 1,339,000
05. Cansls and Conduits
16 - Sen Luls Pump Intake ca:ag; {q = 11200 cfs) 7.5 niles 5.663.000 5,565, 600 89,000 1.11%.000
3 Tand and Righte 3k, 000 57,000 500 500
.33 Structures and Improvements 65:000 51:000 1,000 173,000
.36 Waterways 5,103,000 4,018,000 80,500 1,004,500
.37 Canal Structures 467,000 368,000 7,000 92,000
11 - San Iuis camlﬁ;dgeagh gig).“l (Q = 6800 cfs) 11,0 miles 10.03.% T.ng-ggg 155.388 1.9{;-%
. and R: 8 » .
.31 Relocation of Existing Properly 78,000 62:000 i:OOO l]‘.'5,000
. Structures and Improvements 238,000 187,000 000 7,000
.%‘g Waterways 7.035:000 5.5}9:000 111:000 1,385,000
.37 Canal Structures 2,227,000 1,754,000 35,000 38,000
.38 Canal Protective Works 379,000 298,000 6,000 15,000

g/ Distrimtion System Features

GPO 968887
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Table 6
UNITED STATES j 8
DEPARTMENT OF THE INTERIOR iact: IUIS_UN ST SAK J J.
BUREAU OF RECLAMATION . O FFICIAL Bev. 1/20/55 Project:. 341 = 59T 4N JOAULE
FORM PF-| (REV. SEPT. 1958) _DIVISION-~CENIRAL VALLEY PROJECT--CALLF
) ESTIMATE Date of Estimate:_APCil 1954 ___ __ _ -
Prepared by: Approved by: Prices a8 of: January 1954 Sheet_2.of 6. __
Uniform Unit Total GConstruction | Materials C i Frevious
y 4 and onstruction Other o
Classification DESGRIPTION Quantity Cost Estimate Contracts Supplies Labor Facilities Costs .?fs,‘;,.i"‘g',.
1) (2) § (3) (4) (5) (6) 1] (8) (9) (10) )
0%, Canals and Condulte Continued
.18 Sen Iuis Canal - Resci. §o. 2 (Q = 6800 ofs) 13.8 miles 9,273,000 | 7,302,000 146,000 | 1,825,000
+30 1and and Righte 127,000 100,000 Z,000 25,000
L3 Relocation of Exisbing Froperty 147,000 116,000 2,000 29,000
.33 Structures and Improvements . 299,000 235,000 5,000 59,000
.36 Waterways 6,972,000 | 5,490,000 110,000 | X.372,000
.37 Consl Structures 1,341,000 | 1,056,000 21,000 265,000
.38 genal Protective Works 387,000 305,000 5,000 76,000
.19 San Inis Cansl = Recch No, 3 (Q = 6000 cfs) 2046 miles 18,848,000 |14,777,000 63,000 297,000 | 3,711,000
.30 Land end Rights . 625,000 492,000 10,000 123,000 o
.31 Relocation of Existing Property 951,000 749,000 15,000 187,000 @
33 Structures and Improvements 483,000 378,000 8,000 000 73
.36 Waterways 10,156,000 | 8,233,000 165,000 2.6%.000 a
.31 Canal Structures 1,070,000 842,000 17,000 211,000 E)
| .38 | _ canal Protective Worke 5,265,000 | 4,083,000 63,000 82,000 | 1,037,000 «
- San Iuis Canal — Reach Wo. & (Q = W600 cfs) 30.5 miles 24,537,000 | 13,059,000 182,000 385,000 | I BII,000 e
30 Land &nd Rights 1,325,000 1,043,000 21,000~ | 2b1,000 a
3] Relocation of Existing Property 1,767,000 | 1,391,000 28,000 348,000
33 Staructuras and Improv t8 712,000 561,000 11,000 140,000 m
.36 Waterways 14,333,000 [131,285,000 226,000 | 2,822,000 @
.37 Canal Structures 1,327,000 908,000 137,000 21,000 261,000 =
.38 Canal Protective Worke 4,973,000 | 3,871,000 45,000 78,000 979,000 3
Q
.81 San Iuise Canal — Reach No, 5 (Q = 1700 cfs) 13.2 miles 5,2l5,000 4,115,000 15,000 83,000 | 1,032,000 g
.30 Lend and Rights . 344,000 271,000 68 »
.31 Relocation of Existing Property 250,000 197,000
33 Structures and Ixprovexents 287,000 226,000
36 ¥ptorways 1,090,000 3,221,000
37 Gapal Structures 257,000 187,000 15,000
.38 Capal Protective Worke 17,000 13,000
.82 san Iuis Qanal - Resch No, 6 (Q = 700 cfs) 15.3 miles %,99%,000 | 3,917,000 16,000
.30 Land and Rights 335,000 644,000
.31 Relocation of Existing Property 194,000 53,000 |
.33 Structures and Improvements 203,000 60,000 |
.36 Waterways 2,530,000 | 1,992,000
37 Canal Structures 828,000 640,000 12,000
.58 Canal Protective Works 90k, 000 708,000 1,000
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Table 6
UNITED STATES
DEPARTMENT OF THE INTERIOR 1 B =] ' AN_JOAQUIN ______
BmEAL OF RECLANATION OFFICIAL Bev. 1/20/55 Profct SAL WL INLS:IG7. G4 Jokaizn
romu PR (REV.SEPT.088) o aetAA T~ . - Dnimom ==CRNJRAL _SALLSY _FROJECT--CALIF
N . ESTIMATE Date of Estimate:ApTil 195k . _____________.
Prepared by: Approved by: Prices as of: Jap.l9s Sheet.2.of.6.__
Uniform Unit Total | Gonstruction | Mdferials Gonstruction | Other Frevious
i and Officiol
Cla S tion DESCRIPTION Quantity Cost Esfimate Gontracts Sopplies Lobor Facilties Costs Estimate
tn (2) (3) (4) (5) _(6) (7 ey - {9} (10) an
05. Canals end Conduits Continued
.86 Pleasant Valley Pump Intake Canal (Q = 600 cfs) 1.2 miles 576,000 b5k ,000 9,000 113,000
.30 Land and Rights 8,000 22,000 koo 5.600
.33 Structures and Improvements 3,000 18,000 400 4,600
.36 Watervays L6k, 000 366,000 7,200 90,800
37 Canal Structures 61,000 48,000 1,000 12,000
.87 Pleasant Vailey Canal (Q = 600 cfs) 19.5 miles 4,053,000 3,175,000 16,000 64,000 798,000
.30 Land_end Rights . 243,000 géooo k,000 48,000
.31 Relocation of Existing Property 237,000 , 000 4,000 47,000
.33 Structures and Improvements 90,000 71,000 1,000 18,000
36 Watervays 2,804,000 2,207,000 145,000 552,000 o
.37 Canal Structures 475,000 359,000 16,000 7,000 93,000 @
.38 Canal Protective Works 204,000 161,000 3,000 40,000 o
- 7 <«
6. Lateralsw/ =
.31 Concrete Pipe Distribution System below Canal 354,000 Ac 90,893,000 66,345,000 1,327,000 |23,221,000 «
.30 Lend and Rights 4,584,000 3, 346,000 67,000 | 1,171,000 a
.36 Watervays 68,133,000 49,732,000 995,000 |17,406,000 3
.37 Lateral Structures 18,176,000 | 13,267,000 265,000 | h,64k,000 Q
.50 Concrete Pipe Distribution System above Canal 142,000 Ac 38,855,000 28,361,000 567,000 { 9,927,000 m
.30 Lend and Rights 1,217,000 888,000 - 18,000 311,000 <
.36 Watervays 29,768,000 | 21,743,000 435,000 | 7,610,000 =
.37 Lateral Structures 7,850,000 5,730,000 114,000 | 2,006,000 3
. a
07. Drainsy/ e
- 4 v
.01 San Luis Interceptor Drain to Delta (Q = 300 cfs) 197 miles 7.232,000 5,693,000 114,000 ! 1,425,000
.30 Land and Rights 161,000 126,000 3,000 32,000
.31 Relocation of Existing Property 1,716,000 1,351,000 27,000 338,000
.36 Waterways 3,916,000 3,083,000 61,000. 772,000
.38 Drain Protective Works 489,000 385,000 | 8,000 96,000
39 Drain Structures 950,000 748,000 15,000 187,000
.10 Closed Tile Drain System 96,000 Ac 13,406,000 10,556,000 211,000 | 2,639,000
30 Land and Rights 625,000 492,000 10,000 123,000
36 Watervays 11,492,000 9,049,000 181,000 | 2,262,000
.39 Drain Structures 1,289,000 1,015,000 20,000 254,000
@

a/ Distrivaticn System Features GPO 966887



LAND-302

Table
UNITED STATES
DEPARTMENT OF THE INTERIOR . .
Rev. 1/20, : 1305 JNIT -] QUIN
BUREAU OF RECLAMATION OFFICIAL - Mol P IV IBION- - CRNTRAL YALLEY. mRoTEsT--CALTF
FORM PF.| (REV. SEPT. 1982) *
oronored by pooroved b ESTIMATE Date of Estimate:_April 195k
pared by ppr y Prices as of: Jan, 195k L
e DESCRIPTION Quantity | Jnit Total f Gonstruction | Mo Lobor | Comstruction | Other oo
Classification Cost Estimate Contructs Supplies Facilities Costs Estimate
[{3] (2) (3} (4) (5) (6} [¢4] (8) (9) (10} [{i}]
09, Floodways and Flood Retention Basing
.01 Leguna Seca Creek Retention Basin 900 AF 12{,000 147,000 3,000 37,000
.30 Land and Rights ,000 50,000 1,000 13,000
.36 Watervays 123,000 g{j 009 2:000 2k, 000
.02 Station 12((1)0 c;e;l; Retention Basin 300 AF 97,000 76,000 2,000 19,000
.30 Land and Rights 32,000 25,000 1,000 6,000
.36 Watervays 65,000 5 1:000 1 : 000 13,000
.03 Tittle Panoche Creek Retention Basin and Qutlet Channel 11,760 AF 3,359,000 2,6h5,000 53,000 661,000
.30 Tand and Rights i 1,318,000 1,038,009 2,000 | 260,000
.31 Relocation of Existing Property 27,000 21,000 1,000 5,000
.33 Structures and Improvements 31,000 24,000 1,000 6,000
.36 Waterways 1,983,000 1,562,000 31,000 390,000
.Ob Panoche Creek Floodway, Flood Retention Basin, and Outlet Works | 33,000 AF 5,402,000 4,254,000 85,000 §1,063,000
.30 Land and Rights 2,830,000 2,229,000 Lk, 000 §57,000
.31 Relocation of Existing Property 151,000 119,000 2,000 30,000
=33 Structures and Improvements 15,000 11,0001 1,000 3,000
.36 Waterways 2,k06 ,000 1,895,000 38,000 473,000
0% Tumey Gulch Retention Basin 2,000 AF 635.000 520.000 10,000 125,000
.30 Land and Rights 1,000 3,000 2,000 16,000
36 Waterways 554,000 437,000 8,000 109,000
06 Cantua Creek Floodway and Flood Retentjion Basin 6,180 AF 2,820,000 2,222,000 L ’ooo 554 000
30 Land and Rights 1,944,000 1,531,000 31,000 362,000
.36 Waterways 876,000 691,000 13,000 | 172,000
07 Arroyo Pasajero Floodway, Flood Retention Basin, and Zapota
Creek Training Dike 35,000 AF 1,034,000 8,687, 0004 174,000 2,173,000
30 Land and Rights 7,00h,000 5,515,000 110,000 [1,379,000
31 Relocation of rope: 107,000 8k, 000 2,000 21,000
.33 Structures and Improvements 13,000 10,000 200 1 2,800
.36 Watervays 3,910,000 3,078,000 |__T70,200

28
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Table 6
UNITED STATES ) 1 / /
DEPARTMENT OF THE INTERIOR . 1/20 ject:. =] SAN
SUREAU OF REGLAMATION OFFIGIAL Bev 55 Project:. SAN_LUIS_UNIT=-NESK SANJOAQUIN. ...
FORM PF-1 (REV. SEPT. [982) .I.. .I.. DIVISIQN--CENTBAL VALLEY PROJECT==CALAR.
4 ESTIMATE Date of Estimate: APril 9oL ___________ -
Prep: by: Approved by: Prices as oft Januery 195L Sheet. 5 of &
Uniform ’ Unit Total Gonstruction | Materials Gonstructi th Previous
T i ) and abor onshruction Other Official
Glassification DESCRIPTION Quantity Cost Estimate | Contracts Supplies L Facilities Costs Estimate
(1) (2} {3) (4) (5) (€) (7) (8) (9) {10) (1n
13 Transmission Lines, Switchyards and Substations
o Tracy - San Luis 230 KV Transmission Line 60 mi. 2,650,000 907,000 1,249,000 43,000 k51,000
30 Lend and Rights 76,000 62,000 1,000 13,000
.31 Relocation of Existing Property 28,000 23,000 1,000 4,000
.32 Clearing Lands 141,000 115,000 2,000 24,000
.53, Tovers and Pittures 1,477,000 497,000 704,000 24,000 252,000
5h Overhead Conductors and Devices 928,000 210,000 545,000 15,000 158,000
51 San Luis Canal 115 KV Transmission Line 88 mi. 1,776,000  J,kuk,000 29,000 303,000
30 Land and Rights 251,000 20h,000 4,000 43,000
W31 Relocation of Existing Property 3,000 6,000 1,000 1,000 o
32 Clearing Lands 86,000 70,000 1,000 15,000 [
.53 Poles and Fixtures 622,000 506,000 10,000 106,000 o,
.54 Overhead Conductors and Devices 809,000 658,000 13,000 138,000 Q
=]
h-5 Tracy Switchyard Additions - 230 XV 262,000 60,000 172,000 | 5,000 25,000 @
51 Station Equipment, Electric 262,000 60,000 172,000 5,000 25,000 a
=]
4o San Luls Switchyard 230/115/13.8 KV 150,000 KVA 1,986,000 220,600 1,355,400 31,500 378,500 a
20 Land and Rights j 3,000 2,300 100 600
.32 Clearing Lands 3,000 2,300 100 600 m
.33 Structures and Improvements 50,000 40,000 800 9,200 (_/:_
.51 Station Equipment, Electric - 1,930,000 176,000 1,355,400 30,500 368,100 §
43 Pleasant Valley Switchyard 115/13.8/k,16 kv 15,000 KVA 261,000 32,300 175,700 1,000 49,000 Q
.30 Land and Rights 300 250 50 o
.32 Clearing Lands - 300 250 50 w
.33 Structures and Improvements 3,000 2,300 200 500
.51 Station Equipment, Electric 257,400 29,500 175,700 3,800 48,500
b Relift No. 1 Substation 115/13.8 KV 3,000 KVA 118,000 11,500 86,600 2,000 18,000
.30 Land and Rights 300 250 50
.32 Clearing Lands 300 250 50
.33 Structures and Improvements 3,000 2,300 200 500
.51 Station Equipment, Electric 11k,Loo 8,600 86,600 1,800 17,400
.45 Relift No, 2 Substation 115/13.8 KV 7,500 KVA 140,000 13,100 102,900 2,300 21,700
.30 Lend and Rights 300 250 50
.32 Clearing Lands 300 250 50
.33 Structures and Improvements 3,000 2,300 200 500
=51 Station Equipment, Electric 136,400 10,300 102,900 2,100 21,100
.56 Relift Ro. 3 Substation 115/13.8KV 7,500 KVA 140,000 13,100 102,900 2,300 21,700
.30 Land and Rights 300 250 50
.32 Clearing Lands 300 250 50
.33 Structures and Improvements 3,000 2,300 200 500
.51 Station Equipment, Electric 136,400 10,300 102,900 2,100 21,100
Qo
W

GPO 968887
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Table 6
T @
UNITED STATES
pEPARTMENT OF THE WTEmOR OFFICIAL Rev. 1/20/55 Project:. .SA¥_LUIS_USIT==HEST SAN JOAQUIN._____ »
¥ DIVISION-=CENTRAL VALLEY PROJECT--CALIF.
FORM PF-| (REV. SEPT. 1982) ESTI MATE .....
) Date of Estimate:_ Arrdda A5k . ___________.
Prepared by: o Approved by: Prices as of; Jan. 195 Sheet.b.of A__
Uniform Unit Total | Gonstruction | Mdferals Gonstruction | Other Presious
i d and Official
Clossciof?éaﬁon DESGRIPTION Quantity Cost Estimate Contracts Supplies Labor Facilities Costs Estimate
) (2) 3) (4) (5) (6) (7) (8) (9) (10) (1)
13 Transmission Lines, Switchyards and Substations Continued
b7 Relift No. & Substation 1i5/13.5 KV 3,000 KVA 118,000 11,400 86,600 2,000 18,000
.30 Land and Rights 300 250 50
32 Clearing Lands 300 250 50
.33 Structures and Tmprovements 3,000 2,300 200 500
.51 Station Equipment, Electric 11k, 500 8,600 86,600 1,800 17,400
.48 Distribution System 13.8 KV 1,450,000 1,150,000 23,000 277,000
.49 Service to Dam 480 V 300 KVA 19,000 3,810 11,k90 300 3,400
.33 Structures and Improvements 1,500 1,150 50 300 lw]
.51 Station Equipment, Electrical 14,400 1,200 10,400 200 2,600 @®
.52 Poles-and Fixtures 1,980 9k0 690 50 300 @,
.53 Overhead Conductors and Devices 1,120 520 400 200 «Q
3
15.70 General Property (Permanent Operation Facilities) 1,073,000 878,000 18,000 177,000 @
.30 Tand and Rights 10,200 8,000 200 2,000 a
.33 Structures and improvements 1,062,800 870,000 17,800 175,000 3
Q
GL 1h2. m
.1 Development of Project Plan {500,000} (500,000} g
Kalh Biorase wnd Gomveysnce Foabires Cost +153,000 3 |
Bistritmtlon System Jeatures Cost 170,067,000 Q
- [
TOTAL PROJECT COST +210,000 »
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LEGEND: Types of Activity

Preconstruction Construction Table 7
——— N
T Ciass TOTAL FISCAL YEARS BALANCE | ESTIMATED | g
2 g T0 1958 1959 1960 1961 1962 1963 1984 :
AND PROGRAM ITEM QUANTITY |UNIT ESTIMATED TO COMPLETION] &
¥ TT I R AR . g
1 account TOTAL | 3UNE 30,1568 [ oAb Pbe [ b bl b o b [ TR LT ML Lol b | WEERRT PR | CompLETE | DATE | 5
T 2 E) 4 5 6 7 8 9 10 1 12 13 14 15
Irrigation Service - Supnlemantal 440,000 Ag DA S5 200 0 B 20 00 0 U0 6. 0 A L. 3004 0 0O 200 1 1 0 0 20 0 R 8 900 00 i 20 e i 440,000 §o 3!
2 B I I 0 A I 0 O 5 N O O - N 0 O A 0 50 O LA O 0 0 35T 2
COMSTRICT TN PROGRAN T 005 0 0 D O e e e e RS Y BN BB D Wi m 2]
1 Naia 8 -t tarr N e e m s e e e e Sy e St e 2 e e e o= o e S OEL L EEC R e h e ‘
1 Yé .
s 01.08 | San Luis Den asd Bessrvoir 1,000,000 | Ap 214,000 A bR el 14200 CPEE Rl SR 5 W T S N
A San Luts 1oe Plagk 199,000 H.P.| 57,333,000 22,000 918, 900 2=000l000 4|500|000 BIQOOIOOO 9,700‘,000 6, 500,000 5,233,000 N 6
7 .07 |Plogsant Vallay Pumping Plant 12,000 me. 4.579,.000] 10,000 brrrorerrrrbrorrre oo rers o e bt 000 ’
4 000
8 08 | Relift Pumps on Distribution System 142,000 Ac, | 18,472,000l 40,000 lyyrrrrrrrrr 39,000 30,000 5002220 1,000.000 2,000.000 2000, 10, 872,000 8
548,000 1,528,000 4, 988,000 1%, 214,000 15,389,000 22,141,000 18,068,000
e 05. | Sen Luis Canal and Pump Intake Capal 6,800 | ofs | 78,487,000, 171,000 A e ———————aie — ——— 6,458,000 | 2
10| 0, _|Piessant Vallay Canal sod Pump Inteke Csnal 800 ofa | 4,629 10,100 Frrrorrrrrerrr e s om0 210000 34113.000 . | 10
1 o9 ispnele, Levess and Fl 2 89,140 Adl] 23, 5%4,0000 50,800 brrrrrrrrrodorrrrmroecioroor vrb o B80000 Lo 8742000 LB, 387,000 30200 4,088,000 1
12 15.74-4 Traoy_ Switohyard: Additiona 282, 000, 700 Froyrrrrorsd e rroersT srvvoromedrorerres s nns o oheo e MaRR -w,,, [N 12
148 M.
13 13.4 [Elecirical Transmiasion Linae aud Switohyard | 106,300 KA | 6,666,0000 19,400 FTTTTOEId s Cor Ty DOITIT Ty o AR [ - L
14 15,70 |Geperal Propert. 1,073, 000] 2,000 1 38 1 W e 5 0 1T (48,000, 1,028,000 1M |w)
1 [1]
- R M — s] o
Q
16 Setals for Mpln florngs and 229,143,000 500,000 |r2a4240%0 | 9,785,000 | 16 S
[l SRR I
17 PR - o)
. >
18 N al 8
19 13
- T m
2]
) &
540,000 AP} 19,881,000 CIITTITITT T rTIIYTY Y eI SR LTI TSR _ 3
=]
07. raing ... 20,838,000/ EEEESERIES S TTL SRR Ia= 1 RN SOTLE. LS. B SRR e 3 SEESWRST RUSE N 22 —+
[1]
23 08._ _ |Distribution System Laterals 129, 748,000/ 0 R A i J‘%MMM'M _ 3 (4]
£ I A - I ]
125] 1 ‘otals for HMatrimiien fystem i 170,067,000 1 s s S 1 —~T—71v—rl° 000{939' S
26 —— | O 200 0 0 0 s A Wedes i g SO Godibe i i .o b o 0 20 R D & I S L'_b
27 _ ~ I e B b s R A [ I G Ao f o8 S Sl Aol 0.0 25 1 S0 oh e - 3 e e S0 10 -
40,7 59,258,000
% | Total for ths Consbruans 399,210,000 _ 00,000 |t HPa000| 2,809,000, 1. 26,528,000 | 32,826,800 1. 40 ThE000 L e T e
23 e — o 8 110 1 e ) I ICITIIII O] NI T 15 500 00 10 o e e 4 Feed st T 29 i
© i
30 bt e e 7 b sy e W 6 G sk 6 R il IR E 8 & 30 ‘
31 00100 0 L I TP TR A I e i a3 A A 18 1 0 o 50 O U s ot o DN 3
32 ) e e R 110 ISSAREE Ead e ke st G e 0 1 1 2 0 G z:zrrerd 32
33 ) I B O & L I 1Ll L e | 0% 06 10 O 0 T 00 - 2 5 A S A W B U A - e A 25 33
Notes: Form PF 2 UNSTED STATES Apri 1931
Rect ended" £{/ } « z: ’:?_ DEPARTMENT OF THE INTERIOR
ommended M/gl‘]z ey R BUREAU OF RECLARATION
Recomaendeg, A »M ._Z i CONTRGL SCHEDULE
B Reg 1 Director} FOR THE
Recommended: B o SAN 1018 UNIT - WEST SAN JOAQUIN DIVISION
T{Dwector o1 Programs & | T iDate) ECT, CALIFORMIA
Approved: PROJECT OR UNIT
pere T g T T T e | . _Saoremento _ _Jupe 29, 198
oFnct oate wroion
Revised: 1/20/* . SHEET. . OF .. SKEESS D ceneraw invesnicaTions 3 oreration & MAINTENAKCE w
1Date I consTRUCTION O owner [4)]
GPO 968887
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CHAPTER VI

AGRICULTURAL PROJECT EFFECTS

This chapter discusses the expected agricultural economy of the San
Luis Unit service area without project development and the agricultural
economy as it is expected it would be with San Luis Unit development.
By comparing these conditions, the agricultural benefits accruing from
construction of the Unit are derived for use in the economic analysis
which follows in a later chapter. Included also is an analysis of the
portion of the net farm income available to meet irrigation costs.

Present Agricultural Economy

Gross crop income.--The 1950 crop survey of the San Luis Unit

service area made by the Bureau of Reclamation showed almost 401,000
acres developed for irrigation; of this total about 273,000 acres were
irrigated and the remainder was fallowed. The irrigated land was devoted
principally to the following crops: grain, 162,400 acres; cotton,T3,300
acres; miscellaneous field crops, 18,100 acres; truck crops, 16,400
acres; forage crops, 2,700 acres. Livestock production in recent years
has not comprised a significant element in the area's economy. The esti-
mated gross crop income for 1950 averaged slightly more than $120 per
acre for the acreage developed for irrigation and over $175 an acre for
the acreage actually irrigated in that year.

Land ownership.--The San Luis Unit service area is characterized by

large-scale land holdings and farm operations. The following tabulation
summarizes the land ownership pattern for the proposed initial service

area in 1949 as obtained from records of the County Recorders' offices:

o
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Agricultural Project Effects
Owners Acreage
Size group No. Percent No. Percent
5-40 acres 248 23.6 7,200 1.5
41-80 acres 194 18.5 13,300 2.8
81-160 acres 336 32.0 51,100 10.7
161-320 acres 142 13.5 42,500 8.9
Over 320 acres ' 130 12,k 363,1002/ 1oo_/ 76.1%/
Total 1,050 100.0 177,200/ 100.0

Equals 73 percent of the 496,000 acres in the proposed service area.
Difference in total area due primarily to the exclusion of ownerships
of less than 5 acres and slight variation in area boundary used in
the ownership survey.

U

Tt will be noted from the above tabulation that T4 percent of the
ownerships comﬁrise units of 160 acres or less and comprise only 15
percent of the gross acreage. About 85 percent of the land area is
controlled by 26 percent of the ownerships in land holdings 1in excess
of 160-acre units.

Excess land holdings.--According to official county records there

were 86 individual land holdings in excess of 320 acres in 1949. These

ownerships totaled 114,000 acres, or 23 percent of the proposed service

area. In addition, 44 corporations held 249,000 acres, about 50 percent

of the proposed service area, in ownerships in excess of 320 acres.

When allowance is made for the amount of irrigable land presently en- .
titled to receive project water under existing Reclamation Law, there

would still remain about 325,000 acres, or approximately 65 percent of

© the proposed initial project service area, which would be entitled to

receive project water only under appropriate contract provisions.
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Agricultural Project Effects.

The following tabulation summarizes the land ownerships involving

excess lands for the San Luls service area:

Sigze range Gross Nonexcess Excess
Number acres acreage acreage acreage
6l 321 - 1,000 39,700 18,700 21,000
52 1,001 - 5,000 111,200 17,300 93,900
10 5,061 - 10,000 68,500 1,900 66,600
4 Over 10,000 143,700 ' 640 143,060
130 363,100 38,540 32&,560

Agricultural Economy Without Project Development

Under long-term conditions without project development the estimated
safe anmual yleld of ground water would be limited to about 213,000 acre-
feet. It 1s anticipated that irrigation farming in the proposed service
area, with no other source of water available to it, would revert to a
cropping pattern adapted to the use of this limited ground-water supply.

The most likely crop combilnation under such conditions 1s assumed
as one-third cotton and two-thirds grain. The above estimated firm water
supply would be adequate for 148,000 irrigated acres composed of 98,700
acres of barley and 49,300 acres of cotton. These crops complement each
other in a rotational plan and are well suited to the area and the type
of water supply gvailable. This is evidenced by present cropping
practices in the service area. Thils crop pattern has resulted in a
high load factor and therefore more economical pumping energy costs to

the farmer since pumps are used more continuously all year.
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Agricultural Project Effects

Since present pumping installations are located throughout the

entire service area, this analysis considered that the irrigated crops

would be grown on all land classes in proportion to the amount of land .
of éach irrigable land class for the service area. The remainder of the

area probably would revert to limited dry farming or more probably dry

pasture, from which only a small income would be realized. Farming

operations would most likely refleét continued emphasis on large-scale

units as at present. On this basis, long-term net farm income under

"without" project conditions has been estimated at $8,173,000 annually

as indicated on table 9.

Agricultural Economy With Project Development

Provision of an adequate and dependable water supply i1s expected
to bring considerable changes in the agricultural economy of the service
area. The increased farm water supply would permit more intensive or
diversified land use within individual ownerships. It also would
facilitate the transition from present large-scale operation to a type
of agricultural settlement more nearly characteristic of irrigated areas
on the east side of the San Joaquin Valley. This shift from large-scale
farming would not involve any great change in the type'of crops produced;

however, there would be a shift in proportionate relationships among the

Crops now growll.

Projected crop pattern.--Projection of a long-term erop pattern for

an area of 440,000 productive acres which are suited to a large number
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of climatically-adapted crops is necessarily conjectural. While the
prevailing crop pattern furnishes indications as to the profitableness
of certaln crops, it cannot be considered indicative of stable long-
range conditions because it is predicated to a large extent on the most
profitable use of an inadequate and increasingly costly water supply.
In the final analysis, the crops which will be grown at any one time
under project conditions will largely reflect experlence, preference,
and prognosis on the part of the individual farmers concerned.

Some of the items considered durlng the selection of the projecfed
crop pattern were: crop sultability; present crop pattern; congidered
opinions of local farmers and various agricultural technicians; com-
petitive outlook among crops and producing areas; and estimates of long-
range future requirements for food and fiber. The projected crop pattern
which resulted from a consldered judgment of the foregoing factors is

shown in the following tabulation:

-Crop Area in acres

Cotton 132,000
Alfalfa 88,000
Irrigated grain and grain hay 44,000
Irrigated pasture . 44,000
Deciduous fruits and grapes 22,000

. Miscellaneous field crops 66,000
Truck crops 88,000
Subtotal 484,000

Less double cropped area under
grain and grain hay Lk ,000

Total 440,000
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Land management problems.--The soils in the San Luis Unit are

generally of excellent quality, and the area has few serious land

management problems. However, even the better quality soils have some

inherent minor problems of management, most of which relate to irri-
gation water control and frequency of application. Maintenance of soil
fertility and organic matter content is also a problem on the loamy
class 1 and 2 lands.

Certain of the class 2 and 3 lands have compacted soil profiles;
others have saline sgoils. The former  require careful, limited water
application; the latter require irrigation water in quantities adequate
to hold the salt below the principal root zone or, if possible, remove
it completely from the root zone. In both cases limitations regarding
soil suitability for certain crops must be fecognized.

Some of the fine-textured class 2 soils have a tendency to develop
a surface crust after a rain. These soils must be erked.within a
narrow range of moisture content to avoid caking or puddling.

The coarse-textured class 2 and 3 soils require frequent water
application to insure maintenance of proper moisture relatioﬁship between
the soil and plants. Maintenance of the fertility level of these lands
is a problem also. : ' | .

' Agricultural lands iﬁ the service area are relatively free of
noxious weeds with the exception of an area estimated at abQut 15,000

acres immediately west and south of Mendota, and a few isolated
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infestations in the Five Points area. Cultural, crop rotational, and
chemical weed control methods now are in effect in the area. Many of
the operators own spray rigs and aggressive efforts are being made to
control certain of the noxious weeds. The advent of project water
service imported over considerable distances will intensify the weed
problem, and effective control will require coordinated action by
appropriate Federal, State, and local agencies.

Size and number of farms.--The crop pattern projected for the

service area is typified by farm units ranging from 40 to 160 acres in
older irrigated portions of the San Joaguin Valley. As presented in the
following tabulation, there are three major categories of farm enter-
prises occurring within this range in size which are representative of
stabilized agricultural areas:

Crop, crop combination, or enterprise Size

Deciduous fruits and nuts 40 gross acres

Truck crops, tomato or field crops
other than irrigated pasture 80 gross acres

Meat production ' 160 gross acres
These silzes are assumed to be representative of typical irrigated farms
on the S8an Luls Unit under project conditions. Applying the above in-
dicated unit sizes to the projected crop pattern results in a total of
6,100 farms. This number of farms will support a total estimated rursl

population of about 31,000.
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Farm development.--Approximately 90 percent of the productive

acreage of the proposed initial service area already has been developed

for irrigation. Most of the presently undeveloped land can be levelled ‘
with relatively little effort and at low cost. The only major item of
cost involved in preparing the land for project water service results
from the requirement for farm distribution systems. The present systems
which serve the existing large ownerships are not adaptable to smaller
gsized farm units.

The prevalence of large units and existing leasehold operations
has tended to concentrate agricultural, administrative, and residential
facilities in a relatively few localities. Therefore, construction of
residences, out-buildings, and other facilities appurtenant to farmstead
layouts will be a major part of the farm development program visualized
for the project service area.

‘Agriecultural labor requirements.--At present, farm labor require-

ments in the ares have considerable seasonal variation with heavy

dependence on migratory labor in the fall., -Increasing emphasis on

mechanical cotton harvesters will act to bring future cotton harvest

labor requirements into line with the availability of the local labor

force. This .factor , together with smaller farm unit development under .
project conditions and the resulting diversification of crops, will tend

ﬁo stabilize the local labor supply and incfease the avallability of

adequate farm labor to meet future requirements.
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Transportation, mafketing, and credit facilities.--The agricultural

commodities presently produced in the service area are shipped to
numerous markets throughout the State and nation. The Southern Pacific
Railroad and State highways now provide a fairly adequate transportation
system. Other interconnecting farm-to-market roads and branch rail lines
would be needed to serve the area under conditions of more intensive
agricultural development.

Principal marketing or proCessing facilities presently available to
the area consist of the following: Cotton and cotton seed processors,
fruit and vegetable'ﬁackers and shippers, dehydrators, grain dealers,
wineries, livestock dealers and packers. These facilities are adequate
to meet present needs and pould be expanded to meet inéreasing demands
of the area.

Credit facilities are a&ailable either in or adjacent to the service
area., These facilities include commercial banks, production credit
associations, processing establishments, cooperative organizations, and
individual brokers, agents, and dealers. Short-term or production loans
are readily available from the sources indicated above. Long-term loans,
however, are virtually unobtainable for the proposed service area at
the present time due to the uncertainty of ground-water supply conditions.
Beéauée of the inherently high productivity of the area of provision of
a firm water supply shbuld attract long-term credit to the area. While

subdivision and settlement of the project area may seriously tax existing
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sources of credit it is anticipated that adequate credit resources to
facilitate such development will be attracted to the ares.

Crop yields.--The generally excellent soils and favorable climate
of the area are conducive to relatively high productivity. Average crop .
yields used in the evaluation of the proposed development represent
conservative estimates based upon historical records and the collective
judgment of local farmers, processors, and agricultural technicians.
Table 8 presents a summary of crop yields by land class used in this
analysis,

Farm income.--Farm price and cost items considered in the economic
evaluation of the proposed project development are essentially repre-
sentative of an agricultural price index level of 215 (1910-14k - 100).
The one exception to use of the 215 level for ﬁfoduction costs applies
to tax rates. Based on the premise that future property tax rates are
more likely to remain in line with recent levels than to revert to the
somewhat lower 215 index level, tax rates as used in this analysis
reflect the period 1949-50.

By applying the price-cost data discussed above to the projected

crop pattern, through the medium of budget analysis, annual net crop

income under project development is computed to be about $35,216,000 .

1/

or about $80 per productive acre for a total area of 440,000 acres.=

Irrigation benefits.--Monetarily measurable benefits arising from

project irrigation water service are of two types--primary and secondary.

;/ For the irrigable acreage which includes 18,460 acres of noncropped
land in addition to the productive acreage (cf. table 2) this value
reduces to $76.80.

LAND-302
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Table 8.--Estimated crop ylelds per acre by landr class
San Luls Unit
‘ Crop N V_Ill_l_i_’g | Class l | -C.lass 2 Class 3
Cotton bale | 1.8' 1.6 1
Alfalfa | | ton . . 8 6.5 -
Trrigated pasfure aumaJ 17.5 | 15 12.5
Borley et 35 30 25
Milo meize oWt : 33 30 A26
Blackeye béans | cwt - 15 -
Sugar beets ton 20 18 15
Cantaloupe crate | 150 120 110
Tomatoes - canning ton 14 12 | -
Potatoes | cwt 2k0o - -
Peaches - freestone | ton _ 9 - -
Olives ton 2‘,»5 - -
Grapeé - raiéin ton (fresh) 8 7 -

a/ Animal unit months.
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Primary irrigation benefits represent an increase in long-term net farm
income resulting from project water service. The firm annual nonproject

water supply avallable to the service area 1s estimated as adequate for .

full irrigation of only about 148,000 acres. It is estimated that,
under proJject conditions, adequate water will be available for the
entire productive area of 440,000 acres. AsAshown by table 9, the
differential net farm income for these two cénditions is about
$27,043,000. This value is considered to represent annual primary
irrigation benefits atiributable to project under conditions of full
development. |

Secondary irrigation benefits are national in scope and produce
increased net inecome from processing, transporting, and merchandising
farm products of the area. Also included in this benefit category is
the increase in the sale of consumers' goods and services to project
farmers. As shown by table 10, this increased net income, or secondary
lrrigation benefit, is computed to be about.$27,632,000 annually for
San Luis Unit under conditions of full development. a

In addition to the deduction of nonproject net farm income, several
other adjustments must be made. These adjustments include: (1) the
adjustment of net benefits for 98,700 acre-feet of water developed ‘
mutuslly by Trinlty Division and San Luis Unit and for which benefits
previously were assigned to the Trinity River Division; and (2) adjust-

ment for farmstead demand. These adjustments result in an agricultural
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Table 9.--Primary irrigation benefits

San Luis Unit

Net crop 1n?ome Total net crop
Crop oOr crop group Net area per acrel ) income
Acres

Without project development

Cotton 132,000 $119.83 $15,818,000

Truck crops 88,000 55 .45 4,880,000 &
Alfalfa 88,000 60. 02 5,282,000 5
Irrigated pasture 44,000 67. 58—/ 2,973,000 o
Tree and vine crops 22,000 - 103.60 2,279,000 =
Other field crops 66,000 33.41 . 2,205,000 g
Hay and grain (double crop) 4L ;000 Lo, kL 1,779,000 ®
Total or average 484,000 . =
(area without double crop) 440,000 $ 80.04 $35,216,000 *5?

- e
Without project development _/ : a
Cotton | , 49,300 $116 26 $ 5,731,000 o
Barley | 98,700 | 2k 71»— 2,541,000 B
Dry farm 292,000 - g/ = o
Total or average ugo,ooo $ 18.58 $ 8,173,000 e
Total primary 1rr1gat10n benefits $27,043,000 e

Weighted average, all land classes
Calculated in terms of livestock products
Weighted on the basis of land class
Negligible income

SN

66
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Table 10.--Secondary irrigation benefits

00T

San Luils Unit

Gross returns

' Net area per acre2 Total gross returns Increase Indirect Gross
Crop or Without ~ With Without - With Without With due to benefit indirect
€rop group project project project project project project project factor  Denefit
Acres Acres $ $ $ $ - $ % $
Cotton 49,300 132,000 236.66 241.4k6 11,667,000 31,873,000 20, 206,000 124 25,055,000
Truck crops ‘ 88,000 "334.99 29, 479 000 29,479,000 T 21 813,000 %?
Alfalfa 88,000 11,64 12,464,000 12,464,000 71 8,850,000 it
Irrigated = ' | Q
pasture il ,000 350.66 15,429,000 15,429,000 63 9,720,000 . E
Tree and , ) E
vine crops 22,000 405.91 8,930,000 8,930,000 Tk 6,608,000 P,
Other field ‘ -
crops 66 000, 9%6.75 6,385,000 6,385,000 75 L4, g89,ooo 8
Hay and grain 98 700 hh 000 68.75 65.70 6,786,000 2 891 000 95,000 73  -2,843,000 <
Total or » &
average 148, ooo-/ 4ho, ooo_/ 124,68 244,21 18,453,000 10Lu51 000 88,998,000 73, 993 0 5
Federal cost adgustment factor : 30. .
Net secondary benefit of project commodities - ‘ 22 , 494,000, 54
Coods and services benefit to project area ‘ 5,138 OOOE/ @
Total annual net secondary benefit under full development ; 27,632,000

g/ ‘Weighted average, all land classes i
b/ Double crop
c/ Exclusive of 292,000 acres of dry land assumed to yield negligible income
d/ Total acreage does not include 4l 000 acres of double cropping
E/ Federal cost adjustment factor
increase in gross farm income - increase in farm costs =$68,998,000 -
$61,956,000 = 30.4% ’
increase in gross farm income $88, 998,000
g/ Goods and services benefit equals 19 percent.of primary irrigation benefit (see table 9)
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benefit under conditions of full development of $51,756,000 annually
or $40.94 per acre-foot at the farm headgate.g/ The following tabulation

summarizes these adjustments:

Primary irrigation benefit $27,043,000
Secondary irrigation benefit 27,632,000
Less:
Benefits from mutually-developed
water 3,631,800
Subtotal | $51,043,200
Plus:
Benefits from farmstead useg/ $ 712,400
Total - $51,755,600

say $51,756,000

LAND-302

g/ Per acre-foot benefits accruing from the farmstead water use
(17,400 acre-feet x $40.94) are considered equal to the 1rr1gation
water benefit per acre-foot. ,

Payment Capacity

Payment capacity is measured in terms of farm income which is
available annually to the water user for payment of all irrigation
costs after making deductions for recognized prior claims on farm

income. Included as one of these prior claims on income, in addition

to allowance for all operating and overhead costs, is a sum representing

g/ This is equivalent to a canalside benefit of $33.81 per acre-foot
when the costs of the distribution system and water losses in the
distribution system are taken into account.
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an allowance :toward family living expenses. The payment capacity was -
computed on the basis :of farm price index level of 215 (1910-14 = 1000 .

which was used in evaluation of benefits. The projected crop pattern - .

for the San Inis Unit under full development shows a total payment
capacity of $33,994,000.

Payment capacity attributable to project development.--The portion

of net fgrm income available to meet project irrigation costs, both
Federal and nonFéderal was determined by identifying the increment in
payment capaéityAattributable to project development. This determination
is accomplished by deducting the average annual payment capacity under
long-term, fﬁfure conditions without the project, ($8,l7h,000), from
Aannual payment.caﬁaéity under anticipated project condifions. This
process results in ;ﬁ incrémental'paymentr¢apacity of $25,820,000. The
following tabulation summarizes :incremental payment capacities per acre

both on the basis of productive and of irrigable acreage.

Total Payment capacity
incremental Weighted .
Acreage peyment Per acre by land class  average'’
basis © -Acres . - capacity Class -1 Class 2 (Class 3 all classes

Productive -.440,000  $25,820,000 $72.58 $50.72 $43.22  $58.68 .
Irrigable 458,460 - $25,820,000: $69.66 $48.65 $41.56 $56.40 . . ’
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CHAPTER VII

NONAGRICULTURAL EFFECTS

Although the main purpose of the San Luis Unit is irrigation develop-
ment, it would also provide a source from which municipal and industrial
water supplies could be obtained, increase recreational opportunities, and
affect fish and wildlife values. Iﬁ this chapter, these expected effects
are discussed, and evaluated in monetary terms for later use in the economic
analysis. |

Municipal and Industrial Economy

Nonproject conditions.--Iarge commercialized farm operations and the

production of oil form the basis of the present economy in the San Luis Unit
service area. The oil fields are relatively mature with almost no new
drilling or development under way at this time. Most of the people
associated with the oil industry are engaged in operation and maintenance

of existing wells, pipelines, and pumping and absorption plants making

their homes in and around Avenal and Coalinga.

As the large-scale irrigated farming has expanded in recent years it
has brought in a large number of migratory agricultural workers. They re-
side in the service area only during planting or harvesting seasons. At
other times a few skilled machine operators and irrigators do the work on
the highly mechanized farms which are devoted largely to grain and cotton.
As a result, the number of farm residents is small compared to the size of
the service area, and the rural nonfarm and urban population is exceedingly

low in proportion to the farm population. The 1950 census reported 10,515

rural residents in the service area and an additional 12,037 residents in
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the cities and towns. Of the latter, all but about 2,500 live in the oil-

based communities of Avenal and Coalinga.

Project conditions.--As shown in chapter VI, it is expected that,
with a firm supply of water available for all land in the proposed service .
area, a substantial subdivision of the existing large farms will occur.

More intensive farming of cotton, field crops, truck, fruit and other crops
will be possible with an assured supply of irrigation water at reasonable
cost. This should lead to a substantial increase in the resident farm
population. This anticipated increase in farm population will require
many new services including various retaill stores, farm supply establish-
ments, transportation facilities, schools, medical, legal and other pro-
fessional services, and public utilities.

Thus, under project conditions, there probably will be a general in-
crease in population and the percentage of rural nonfarm and urban residents
will increase. Comparison with similar fully developed agricultural areas
elsewhere in California indicates that by the year 2000 the San Luis Unit
service area might support a total of about 27,000 farm residents, 30,700
rural nonfarm residents, and 29,800 urban residents.

Benefits.--The measure of benefit of municipal and industrial water 1is

normally considered equivalent to the cost of the least-cost alternative

supply. This assumes that the water would be of similar quality and pota-
bility. 1In the San Luis Unit service area ground water is of marginal

potability except at Coalinga where it is unsatisfactory for culinary and
drinking purposes and the supply for these needs must be imported by rail

and distributed through a separate system.
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The cost of supplying ground water varies but an average cost for the
area is about $25 per acre-foot measured at a point equivalent to canaléider
for project water. Quality and potability aside, this is less for municipal
and industrial water than the benefit derived in chapter VI for irrigation
water furnished at canalside, $33.81 per acre—foot? With ordinary treatment
project water will be potable and of better quality for all municipal and
industrial purposes than the present ground-water supply. On the basis
of its superior quality, municipal and industrial water obtained from the
project is assumed to have value at least equal to the unit irrigation bene-
fit. Thereforé the per-acre-foot benefit from municipal and industrial
water is considered as $33.81, the same as for irrigation water. At this
value the total annual benefit from the 22,600 acre-feet of municipal and
industrial water, which would be furnished at canalside with full develop-
ment, would be $764,100.

1
Fish and Wildlife—/

Present conditions.--The hot, dry climate of the westside lands severly

limits the growth of vegetation which serves as food and cover for wildlife.
Since the antelope became extinct there are no large game species left on
the valley floor and even small game 1s scarce. A few doves and quail are
present where they can reach water, and flocks of geese sometimes visit

grain fields during the winter to glean the stubble or to feed on newly

1/ Fish and wildlife aspects of the San Luis Unit are discussed in more
detail in a report by the United States Department of the Interior,
Fish and Wildlife Service, Fish and Wildlife Resources in Relation to
the Water Development Plan for the San Iuis Unit, December 1954; bound
at the back of this volume.
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sprouting grain. Mountain plovers spend the winter in the short grass range.
A few badgers, skunks and kit foxes prey on rodents and insects, while an
- occaslonal coyote that has escaped fhe-predator control program waylays an
unwary Jjack rabbit or ground squirrel. | : .
-The San ILuis Reservoir site, being in the foothills and having water
in some springs and intermittently in Cottonwood and San ILuis Creeks dur-
ing the winter and spring, is not quite as barren of either flora or fauns
as are the unirrigated parts of the valley flogr. Osks occur at a few
places along the margin of the proposed maximum reservoir water level
(elevation 450 feet) and also some cottonwoods and willows occur in the
draws., In the winter and spring a few deer come down from the higher
elevations to feed, and smaller game specles are perhaps more numerous
because there is water and more adequate cover.

Anticipated post-project conditions.--With irrigation, the crop

pattern will change with grain acreage decreasing, and alfalfa, pasture
"and row crops increasing. As habitat, this would not be a great improve-
ment over the present, especlally if it is accompanied by increased density
of settlement. Doves-and quail might increase in numbers but the movement
of the large wintering flocks of geese would be restricted even though the
area might provide their dietary requirements. Also, irrigating new land .
would further decrease the already limited habitat of the mountain plover
which winters in this area.
Clearing and fiiling San LﬁisbRéservoir will destroy some small

animal habitat forcing these creatures up the draws and creek channels.
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The few deer which now come down from the higher elevations will have to
skirt the reservoir over new routes. In one importent respect the reservoir
will be benefieial--it will provide a large expanse of resting area from
<which waterfowl, particularly geese, may make forays into the valley to
feed. 8Since there presently are no large reservoirs oﬁ the west side of
the valley, San Luis would add significantly to the overall habitat picture
in this respeet. As large expanses of the reservoir floor are exposed with
the advance of the irrigation season it may be that crops such as sorghum
and other dry land crops can be grown thereby providing feeding area also.
If such cropping proves possible the reservoir area can contribute signifi-
cantly to crop depradation control in the valley rice lands.

Flood channels, drains and particularly the Panoche and Five Points
Wasteway areas could add significantly to waterfowl habitat and management
opportunity just as the San Luis Wasteway on the Delta-Mendota Canal does
now. The Panoche Wasteway could be located adjacent to a State waterfowl
management area now being acquired to the west of Mendota Pool thereby
increasing the value of both areas for waterfowl management. The Fish
and Wildlife Serviece estimates that with suitable management practices wild-
life benefits would amount to $37,000 annually.

Fisheries

Since water will be pumped from the Delta for delivery to San Luis
Reservolr and to the San Luis Canal service area during the winter months
as well as during the irrigétion season the diﬁersion of water at Tracy will

be prolonged into a year-round hazard to the fishery; one particularly
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dangerous to young salmon which pass through the Delta on their migration

to the ocean in the early spring. Under current operation the pump draft

is low at the time of the salmon migration while the streams generally are

at their maximum thus moving the fish toward the ocean, '
Although the young striped bass and shad now occupy the Delta at the

héight of the pumping season and already are subject.to major pumping

influence, the effect upon these fish'will be increased by the larger

pumping period. Black bass, crappie, blue gills and catfish should not

be affected to any great extent since they do not have the migratory

instinct and do not move . downstream as a part of their life cycle.
While careful study has been given to screening the fish at the

Tracy fish screen some will inevitably pass through any screens that

may be constructed. Experience has shown that many of these survive

passage through thé Tracy pumps and it is reasonable to expect that they

also will survive lifting into San Luis Reservoir. The reservoir thus

will be stocked with fish from the Delta. The warm water fishes, black

bass, blue gills, crappie, carp, and catfish should thrive there as well

as they do in other reservoirs. Striped bass also may survive to catch-

able size if a food supply develops but salmon are not likely to endure

the summer water temperatures even if other conditions prove favorable. .
With the reservoir offering an escape from the canal and an environ-

ment in which fresh water fish can thrive, it will, in a sense, salvage

fish that otherwise would be lost. Thus no screens are needed at the 1lift

into San Luis Reservoir. The escape of fish from the reservoir with

releases into San Luis Canal should present no greater threat than do
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releases from Millerton Iake into the Madera and Friant-Kern Canals
neither of which is screened. Thus no fishery maintenance costs are
foreseen. |

Angling in the canals is advocated by the Fish and Wildlife Service
and the California Department of Fish and Game. However, public traffic
on canal roads would interfere with canal maintenance, while steep canal
sides would create a hazard to public safety. Fish are likely to be lost
by diversion into fields and killed by toxic weea and algae control agents.
This combination of factors makes it impracticable to attempt to maintain
angling aé a sport in the canals.

Benefits.--No significant wildlife habitat would be adversely affected
by the project while important benefits should accrue to waterfowl. The
Fish and Wildlife Service in its report, which is attached hereto as an
appendix, estimates the net annual habitat value of the San Luis Reservoir
and the Panoche and Five Points Wasteways at $30,000, if these areas are
not developed and $37,000 if developed. It is believed that thése may
be viewed as minimum values. Existing habitat will diminish progressively
as lands are more intensively developed and settled thereby increasing the
value of those areas dedicated to waterfowl management even though such
managenent may be only a coroilary function as it would be in the case of
project features.

Winter pumping from the Delta will increase the threat to the Delta
fishery and result in a fishery loss. Thét loss will be minimized by the

Tracy fish screen and offset to some extent by the fishery created in San
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Luls Reservoir. The Fish and Wildlife Service estimates the present value

of the Delta fishery at $29,917,000, and the value with the project

(including a San Luis Reservoir fishery) at $29,617,000. The difference of .
$300,000, being only 1 percent of the present value, 1s comparatively small

and should probably be viewed as indicative of the degree of loss rather

than asra monetary measure of its extent since the value of the resource

is not susceptible»of such precise measurement.

Recreationg/

Existing opportunities and facilities.--Other than small city parks and

the small George J. Hatfield and Fremont Ford State Parks on the San Joaquin
River the people on the west side of the San Joaquin Valley have no publie
outdoor recreational areas they may enjoy. These existing parks are
principally picnic grounds and playgrounds. Mendota Pool, an irrigation
diversion, offers some boafing and angling and some people swim in the
irrigation canals. Some also angle for warm water fishes in the canals and
in drainage ditches although the agencies which operate these facilities
generally discourage such activities. During the open season on waterfowl
many people turn nimrod, hunting ducks and geese which migrate through and

winter in the valley.

Recreational needs.--An opportunity for outdoor activity and escape .

from the summer heat are the primary recreational needs on the west side

g/ Details on the recreational aspects of San Luis Unit are contained
in a report of the United States Department of the Interior, National

Park Service, Recreational Potentialities, Proposed San Iuis Unit, Cen-

tral Valley Project, California, February 1955; bound at the back of
this volume.
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of the San Joaquin Valley. Mostly‘this means trees for shade and water
for such sports as swimming, bathing, and boating. Nature provides little
of either. People who can do so g0 £o the sea coast or the mountains.
VOthers use the meager facilities of the local parks, utilize irrigation
canals or simply enjoy home facilities if they have them. Many who desire
more activity and who feel the neeq of getting away from the home scene,
without having to go as far as the mountains or the ocean, will no doubt
seek the waters of San Luis Reservoir.

Potential recreational development.--Besides developments for the

aguatic sports, bathing, angling, and boating, and the usual camp and
picnic grounds, the historic importance of the San Luis Reservoir area
~could well be recognized. The Pacheco Pass Road - (State Highway 152) has
been the historic route from the valley across the Coast Range to the sea
and Rancho San Luis Ganzaga, or San Luls Station, has been a stopping place
for travelers from the days of Mexican settlement to the present. The
relocation of State Highway 152 will provide opportunities for historical
markers, and new vistas of the reservoir and the valley.

As the discussion of a potential fishery in San Luis Reservoir indi-
cates, the continuing introduction of fish, particularly striped bass, from
the Sacramento-San Joaguin Delta may provide unique inland dngling. In any
case a warm water fishery similar to that in other reservoirs will be
avallable.

Besides valley residents San Luis Reservoir may attract people from

the coast. Recreational traffic over Pacheco Pass moves both ways. Valley
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residents seek the coast for relief from the heat while coastal residents

go inland to escape the ocean fog and chill. For the latter, San Luis

Reservoir could provide a significant recreational objective (which they .
do not have now) where they could enjoy such activities as motor boating,
sailing and angling more safely than they can at most places along the
coast.

The Merced County Planning Commission and the County Recreation
Commission have indicated that there is a definite need on the west side
of the county for a recreation area such as San Luis Réservoir could pro-
vide. If the reservoir'area should become an important unit in the State
waterfowl conservation program as anticipated, an administrative arrange-
ment between the Ca%}fornia Department of Fish and Game and Merced County
to accommodate both the recreation and wildlife conservation functions
might be advantageous to all interests.

The National Park Service estimates that minimum basic recreational
facilities for the San Luils Reservoir area would cost $90,000 and that sum
has been ineluded in the cost estimates for San Luis Dam and Reservoir.

In accordance with Departmental policy this sum would be a nonreimbursable

project cost but subject to expenditure only if a local or State agency

assumes responsibility for the area and for the operation and maintenance .
of the facilities provided.

Recreational benefits.--The National Park Service in its report

estimates a potential recreational use of 126,000 visitor-days at San Luis
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Reservoir on the basis of the population projected for 1960. The cepitalized
value of the benefits which may be assigned to the project by reason of

. this use is estimated by the Service to be slightly over $55,000 annually.
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CHAPTER VIII

ECONOMIC ANALYSIS

Economic justification for adding San Luis Unit to the Central
Valley Project was determined by an analysis of the incremental benefits
and costs on én annual equivalent basis. This analysis compares annual
equivalent benefits attributable to the San Luis Unit with annual
equivalent costs necessary to achleve these benefits. The comparison
provides a measure of the dollars in benefits attributed to each
dolliar of expenditure.

Expenditures include capital investment in facilities for water
storage, conveyance, and distribution, power generation and trans-
mission, and annual operation, maintenance, and replacement expenses
associated with these features. The analysis was based on a 100-year
period and an interest rate of 2.5 percent for funds expended and bene-
fits obtained. Benefits and cqsts were converted to annual equivalent
values beginning at the date of initial operation of the Unit.

Measurable beneflts aceruing as a result of construction of the
San Iads Unit include those attributable to irrigation, municipal and
industrial water supply, recreation, and wildlife. In computing bene-
fits, a reduction in fishery values, and power benefits foregone are
also recognized. Irrigation benefits were calculated at farm headgate.
All the costs necessary to convey water fo the farm headgate are

included in this analysis.
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Benefits
Irrigatlion benefits.--Total primary and secondary irrigation bene-
fits for the San ILuis Unit under conditions of full development based on .

a price level of 215 (1910-14 equals 100) are estimated at $51,756,000
annually. Primary benefits comprise 49.5 percent of the total benefits,
and secondary benefits make up the balance. A detailed discussion of
the derivation of irrigation benefits is presented in chapter VI,
"Agricultural Project Effects.”

Armnual equivalent irrigation benefits.--In the San Luis Unit a

development period of less than full production must be considered.
Since most of the productive acres in the area already are developed to
irrigaton farming and since it is contemplated that parallel construc-
tion will take place between storage, conveyance, and distribution
facilities, a develoément period of 10 years with 25 percent of the
project water supply delivered the initial year (1965) was contemplated.
It was estimated that the increase in the use of project water supplies
will continue so that by 1974 full irrigation development will be
achieved. On the basis of this development period, a 100-year period of

analysis with 2.5 percent interest, and initial water deliveries occur-.

ring in 1965, the annual equivalent irrigation benefits were determined
to be $h6,907,000. Primary benefits comprise 49.5 percent of:the total,
or $23,219,000.

Municipal and industrial water supply benefits.——Municipal and

industrial water supply benefits have been assumed as $33.81 per
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acre-foot, the same as the benefits for irrigation water. This was
done because, as noted in chapter VII, "Nonagricultural Effects",
there is no adequate alternative source for the municipal and
industrial water of satisfactory quality which the San Luis Unit Would
furnish. Also, since municipal use is recognized as a higher priority
use than irrigation, it 1s considered unrealistic to assume lesser
benefits. Under this assumption the municipal and industrial water
benefit at full development would be $764,1L00 annually.

Annual equivalent municipal and industrial water benefits.--On

the basis of population forecasts it has been estimated that the use
of municipal and industrial water will increase from 11,800 acre-feet
per year in 1965 to 22,600 acre-feet per year by the year 2000 and
remgin constant thereafter. With a benefit per acre-foot of $33.81
and an interest rate of 2.5 percent the annual equivalent benefit
over a 100-year period beginning in 1965 is estimated at $636,000.

Recreational benefits.--The National Park Service in its report

on the recreational potentials of the San Luis Reservoir, has estima-
ted the annual reereation benefit to be about $55,000.

Fish and wildlife effects.--The Fish and Wildlife Service has

evaluated the gains and losses expected to result from the San ILuis
development. From this analysis, fishery values would be reduced
$300,000 annuglly. Wildlife benefits would amount to $37,000 annually.
A discussion of the reasons for these effects is given in chapter VII,

"Nonagricultural Effects”.
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Power benefits foregone.--As discussed in chapter IV, "Water SuppLy",
the addition of the San Luis Unit to the Central Valley Project requires
the use of a large amount of electric energy for pumping during the .
winter months. In evaluating the Central Valley Project without the San
Luis Unit, this energy is assumed to be sold commercially with most of.
it usable under dependable capacity requirements. Using the energy for
pumping for the San Luis Unit during a few months of the year decreases
the dependable capacity of the project with a consequent decrease in
revenues and benefits. The annual equivalent value of this power,
measﬁ:ed in terms of the cost of the most likely alternapive‘development,
amounts tor$5,942,000° Inasmuch as the alternative is assumed to be a
privately financed steam plant, the value assoeiated with this effect
includes a tax componenf in the amount of $1,241,000. The'decrease in
benefits ($5,942,000) has been accounted for as an adjustment of benefits
creditable‘to the San Luis Unit,

Summary of measurable annual equivalent benefits.--Annual equivalent

benefits attributable to the construction and operation of the San Luis
Unit amount to $hl,393,000 in total. Annual equivalent primary benefits

resulting from project development amount to $l7,705,000. These benefits

are summarized by funetion in the following tabulation:
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Primary annual Total annual

Function equivalent benefit equivalent benefit
Irrigation $23,219,000 $46,907,000
Muniecipal and industrial
water service 636,000 _ 636,000
Recreation 55,000 55,000
Fish -300, 000 ~-300,000
Wildlife 37,000 37, 000.
Power benefits foregone -5,942,000 -5,942,000

Total $17,705,000 $41,393,000

Intangible benefits.--In addition to the measurable benefits

identified above, there are other more indirect and less tangible
benefits resulting from project development. These benefits are not
readily susceptible of evaluation in monetary terms although they are
real and in some instances of considerable importance. The provision
of a water supply and the creation of new farm opportunities contribute
to the strengthening of the economic and social structure of the area
immediately involved as well as the nation as a whole. Furthermore,
the advent of project water service will serve to preserve andvpro-
teet existing capital investmeﬁt amounting to many millions of
dollars which is threatened by a rapidly diminishing ground-water
supply. The production of necessary food and fibre for an expanding
regional and national economy, contributions toward national security,
and enlargement of the tax base are some of the intangible types of
project benefits. Although these benefits are difficult to measure,
they are nonetheless real and important and must be considered in the

evaluation of the economic soundness of this proposed development.
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Annual Equivalent Cost

The annual equivalent cost of the development is the annual sum
required to amortize the capital investment and pay required ,opera.t‘ion » .
maintenance, and replacement expenses. As previously mentioned,’thé,v
2n5 percent interest factor and the 100-year period of analysis were
used in these computations as in the annual equivalent bénefit deter-
mination.

The total estimated capital cost of the San Luis Unit including the
distribution system is $399,210,000n In benefit-cost evaluation to
determine the economic justification for incurring further costs, the
estimated $500,000 spent in development of the project plan is subtracted,
leaving a capital cost of $398,710,000. It was estimated that features
would be constructed and placed in service beginning in 1965 and con-
cluding in 1974. To determine the present worth of these costs, interest
during construction, and salvageAvalue were taken into account.

Capital costs of the various features were discounted to present
worth at the beginning of 1965 and amortized in equal annual payments
over the subseguent 100-year period at 2.5 percent interest. On this
basis, the annual equivalent cost of capital amortization would be
$ll,l+50, 000. Annual operation, maintenance, and replacement costs shown ‘
in table 11 likewise were converted to annual equivalents for the purpose
of benefit-cost comparison. The annual equivalent operation, maintenance,
and replacement expense for the San Luis Unit amounts to $6,728,000. To
determine total annual equivalent costs an adjustment of $373,000 was made

to account for the decreased power costs associated with wheeling and
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purchased energy which would result from the reduction in dependable capa-
city mentioned previously in the discussion of power benefits foregone.
In addition, since power benefits foregone, measured in terms of a privately
financed steam plant, include a tax component it is necessary to make a
negative coét‘adjustment of $1,241,000 fhus maintaining comparability in
power benefit and cost values. Applying these aforementioned adjustments
results in total annual eguivalent costs of $16,564,000 as shown in

~ table 12.

Benefit-Cost Ratio

Amnual equivalent benefits creditable to the San Luis Unit have been
computed, as indicated above, at $41,393,000. As contrasted with these
benefits, annual equivalent economic costs of $16,564,000 have been esti-

"mated. A comparison of these values indicates a ratio of benefits to costs
of 2.50 to 1.00. If only the primary benefits of $17,705,000 are considered,
the ratio of benefits to costs is 1.07 to 1.00. Inasmuch as the primary
.function of this development is water service and since municipal and
industrial water benefits, on a per-acre-foot basis, are considered equal
to those for irrigation benefits no functional benefit-cost ratios are
pfesented herein.

The favorable benefit-cost relationship reveals that for every dollar
spent in developing the proposed plan, two and one-half dollars in benefits
will éccrue to the nation. This favorable benefit-cost ratio effectively
demonstrates the Jjustification of the proposed plan to the benefit of the
area involved, the State, and the nation. Intangible benefits, not accounted

for in the benefit-cost ratio, further emphasize the economic merits of the

proposed plan of development.
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Table 11.--Summary of annualboperafion,rmaintenance
and replacement costs B
San Luis Unit
®
Operation Replacement
Features and maintenance al b/
Main storage and
conveyance features
"San Luis Dam $ 47,500 | '$ 42,500 $ 37,000
San Luis Pumping Plant 270,400 286,000 237,400
Sen Luis Canal 458,300 90,900 . 201,800
Pleasant Valley Pumping i
Plant 49,500 22,000 26,700
Pleasant Valley Canal 49,000 7,800 1k4, 300
Transmission lines 118,600 - 69,000 . 124,400
Floodworks 23,600 3,300 4,800
Service lateral pumping ,
plants 323,400 212,100 128,800
Distributioﬁ éystem features
Distribution system 2,168,300 42k, 000 608,900
Deep wells 246,400 86l,200 66&,&00
Drains 93,500 28,800 62,400
Tracy Pumping Plant -- 783;300 | 80,900

Total $3,848,500 $2,133,900 $2,191,800

g/ Interest-free, 50 years - used in repayment analysis.

E/ Interest-bearing, 100 years - 2.5 percent. When adjusted to annual
equivalents, these are used in benefit-cost analysis. Annual
equivalent operation, maintenance, and replacement costs are shown
in table 12.




Table 12.--Annual equivalent costs

San Luils Unit
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(Sheet 1 or 2)
Initial Net Annual
year of ‘project‘ capital Annual
Capital opera- invest- amorti- equiva-
Feature ‘ cost?d/ tion ment?/ zatione/ QM&BQ/ lent
San Luis Unit
&
Maln storage and conveyance features o
San Luis Dam and Reservoir $ 52,116,000 1965 ¢ 55,207,000 $1,508,000% 85,000 $1,593,000 ’é
San Luis Pumping Plant - 37,333,000 1965 40,600,000 1,109,000 508,000 1,617,000 e
San Luis Canal and Pump .

Intake Canal 78,487,000 1965 85,355,000 2,331,000 660,000 2,991,000 E
Pleasant Valley Pumping Plant 4,579,000 1965 4,808,000 131,000 76,000 207,000 é;
Pleasant Valley Canal and Pump ‘ 3.

Intake Ganal 4,629,000 1965 4,803,000 131,000 63,000 194,000 n
Pransmission Lines 8,920,000 1965 9,143,000 250,000 243,000 493,000
Channels, levees, and floodyarks 23,534,000 1965 24,417,000 667,000 28,000 695,000
Relift distribution pumping

plants 18,472,000: 1965 19,857,000 542,000 452,000 994,000
General property 1,073,000 1965 . 1,073,000 29,000 - 29,000

Subtotal 229,14%%,000 25,263,000 6,698,000 2,115,000 8,813,000

get



SSRGS

LAND-302

| , S
/ b=

Table 12,-~--Annual equivalent costs

San Luls Unit
{(Sheet 2 of 2)

Initial Net Annual
year of project caplital Annual
Capltal opera- invest- amorti- equiva-
Feature , _ cost®/ tion - ment®/ zationS/ OM&RY/ lent -
Distribution system features .
Pistribution systems $129,748,000 1965  $145,967,000 $3,986,000 $2,777,000 $ 6,763,000
Deep wells : 19,681,000 1966 17,437,000 288,000 1,636,000 1,924,000 =
Interceptor and tile drains 20,638,000 1975 18,138,000 495,000 119,000 614,000 S
Subtotal 399,210,000 426,805,000 11,467;000 6,647,000 18,114,000 E
Less: Development of plan ' . i ' s B
(in above costs) -500,000 1954 -640,000 -17,000 - -17,000 o
Replacement cost lncrease - ‘ ’ i ' %E
Tracy Pumping Plant. - .- : : 81,000 © 81,000 é:
Subtotal $398,710,000 $426,165,000 $11,450,000 $6,728,000 18,178,000 o
Decreased power costss/ -1 ,614,000 Y
Total $16,564,000

| g/ Cost estimates for the San Luis Unit are from PF-l estimate dated April 1954 ; revised January 20,

1955, wilth prices as of January 1954, -
Capltal cost, plus interest at 2.5 percent for half the constructlion period adjusted to present werth in
1965,
Capital 1s amortized in equal annual payments over 100-year perlod (1965-2064) at 2.5 percent lnterest,
Operation, maintenance and replacement expenses are based on 1954 price levels.
Represents decrease 1n purchased power and wheeling ceosts and tax adjustment.

g

e lele
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CHAPTER IX

ALIOCATION AND REPAYMENT ANALYSIS

As proposed in this report, the San Luis Unit would be integrated

‘ operationally and financially with the Central Valley Pré,ject. Feasi-
bility, or probable repayment, has beeh tested by a cost allocation
and repayment analysis of the enlarged Central Valley Project includ-
ing the San ILuls Unit. Repayment analyses are presented in this chap-
ter for the Central Valley Project both with and without thg San Luils
Unit additions. From these two sets of repayment schedules the esti-
mated financial result of adding the San Luis Unit to the Central
Valley Project is indicated.

Allocation of Capital Cost of the Central Valley Project Before and
After the addition of the San Luis Unit

The total construction cost of the enlarged project, exclusive
of distribution and drainage systems, is estimated at $988, 308,000
and is comprised of $229,143,000 in incremental costs for the San
Luis Unit and $759,l65,0CO for the base Central Valley Project with-
out San Luis additions. The latter amount was allocated by the
separable cost-remaining benefit method--the method recently adopted
for use by the Federal Power Commission, Army Corps of Engineers and

. the Departlment of the Interior.

Essentially, the separable cost-remaining benefit method of

allocation provides a "ceiling" allocation be determined for each

function as the lesser of (1) equivalent annual benefits, or (2) the
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annual equivalent cost of providing those benefits from the most likely

alternative. In this way, no function is assigned costs in excess of

the benefits which acerue or the cost of obtai;ling_tl}ose benef‘itrs from ‘
a éinglé—purpose alternative. This maximum is the‘justiéiable expendi-
ture. Next, the "floor" or minimum allocation is determined for each
function. This is the separgble cost assigned to each function,rand
ié defined as the cost of the multiple-purpose project less the cost
of the project with that funetion being omitted. The difference be£ween
the separable cost (floor) and the justifiable expenditure (céiling)
provides the basis for the percentage needed to distribute project
joinf‘costs among project functions. The allocation to each function
is the sum of the allocated jdint and separable costs.
In the financial sfudy of the "Base" Central Valley Project the
initial alldcations wefe madé to water service, powef, fish and wild-
life, flood control, recfeation and navigation° Thereafter, the cost
assigned té water éervice was suballocated between irrigation and munici-
pal and industrlal water use; and the powér'éosts suballocated among
irrigation, muniéipal and industrial water service and commercial power.
This new appréved cost'alloéatioﬁ method also provides for the simultaneous
allocation of total project costs, including both construction and opera- .
tion, maintenance_andAfeplacement, Thereafter, anntal dperation, main-
tenance and replaéement costs are déductéd'to defermine the construction

cost alloecation.
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The incremental cost of the San Luis addition, except for

$90,000 single-purpose recreational cost and $8,920,000 in single-

. purpose power items, is all assigned to water service. To finan-
cially integrate the San Luis Unit these costs were added to the
similar "base" Central Valley Project cost distribution before sub-
allocation. Thereafter the Jjoint water service cost was distributed,
as in the "base"Aallocapion by the separdble cost-remaining benefit
method, by suballocation on the basis of "firm" water deliveries.
Similarly, power was suballocated as before. Suballocation of the
power cost of the enlarged project is proportionate to the cost of
an alternative power sﬁpply required for irrigation, municipal, and
industrial water pumping and commercial power generation respectively.
The allocation of the Central Valley Project both before and after
the inclusion of the San Luis Unit is presented in the following

tabulation:
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Construction Cost Allocation
: Central Valley Project Central Valley Project
Ttem without San Luis Unit with San Luis Unit
Nonreimbursable ’ L .
Navigation $18,472,000 $18,472,000
Flood Control 52,749,000 52,749,000
Fish and wildlife 6,065,000 7 6,065,000
Recreation ' 215,000 305,000
Total nonreimbursable $77,501,000 $77,59l,000
Reimbursable ‘ '
Irrigation $405,832,000 $696,149,000
Commercial power 263,260,000 195,956,000
Municipal and industrial
water service ' 12,572,000 18,612,000
Total reimbursable $681,66l,000 $910,717,000

Total without distri- '

bution systems | 7$759,165,ooo $988, 308,000

The only differences in the nonreimbursable allocations pertain to
the recreational function. The allocation for the Central Valley Project
without the San Luis Unit assigns $215,000 to the recreation purpose.
With the San Luis Unit added, an additional recreation allocation of
$90,000 is included. These recreation costs, estimated by the National
Park Service, are for minimum single-purpose recreational facilities.

Annual Costs of Operation, Maintenance, and Replacement of the Central
Valley Project Before and After Addition of the San Iuis Unit .

Annual costs assigned to reimbursable functions under conditions of
full development; for operation and maintenance, replacement, purchased
energy, wheeling, and intraproject energy charges associated with the

Federal facilities of the Central Valley Project, without the San Luis
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Unit are estimated at $8,800,000. With the San Luis Unit added, these
charges are estimated at $12,053,000. In general, annual costs for
operation, maintenance and replacement of individual features are
distributed proportionate to physical accomplishments.

Repayment Analyses

The reimbursable capital cost of the Central Valley Project,
including the San Luis Unit, but exclusive of San Luis or other
distribution systems, is estimated at $910,717,000. Distribution
system repayment is contemplated under terms of separate LO-year con-
tracts between the United States and the districts for whom the distri-
bution facilities are constructed. The repayment demonstration
summarized below relates to the amount of $9iO,7l7,000 to be paid
from reveﬂues derived from contemplated water and power service
contracts.

The estimated repayment of the reimbursable allocations of the
authorized Central Valley Project is summarized in table 13, with
additional details in the functional repayment tables 14, 15, and
16. The financial feasibility of the enlarged Central Valley
Project including San Luls Unit is summarized in table 17, and
supported by functional repayment tables 18, 19, and 20.

The principal criteria used in the repayment analysis are:

() The investment allocated to each reimbursaeble function

is to be repaid within 50 years after the last msjor

feature comes into service;
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(b) Commercial power and municipal and industrial water
service investments must be paid in full, with interest,

from the net revenues earned by those functions;

(c) Interest is charged annually on the unamortized com-
mercial power and municipal and industrial water plant-
in-service investments at 3 percent and 2-1/2 percent
respectively;

(d) Additional finanecial aid necessary to complete amorti-
zation of the irrigation investment is drawn: (1) from
the municipal and industriai net revenues after repay-
ment of the municipal and industrial investment; (2) from
commercial power net revenues after repayment of the com-
mercial power investment; and

(e) Interest components are not credited towards investment
amortization.

The repayment potential of the enlarged project, by functions,

is further discussed in the following paragraphs.

Irrigation repayment of the Central Valley Project including the

gan Tuis Unit.--Total reimbursable capital costs allocated to irriga-

tion (exclusive of distribution systems) amount to $696,149,000. The ) ‘
irrigation repayment analysis is based on an assumed water rate structure
of $1.50 an acre-foot for interim irrigation service and class 2 water

supply; $3.5O an acre-foot for a class 1 water supply as presently
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Table 14 133
IRRIGATION WATER SERVICE REPAYMENT ANALYSIS
CENTRAL VALLEY PROJECT-CALIFORNI!A
] ' Water Deliveries t Operating Revenues s Operating Revenue Deductions ] 10ther Revemmes Credi-: [ s
Year : Plscal: . 3 3 ] Het 1 ted to Irrigation ¢ Irrigation Pleat 1Fiesals Year
t h T ¥ 1 i + [] 1 T [] San ] t ] t t H ] 1 2 1 I} ] H B} ' ] Repayment ¥ [} +
of 1 ] San ¢ Ssorememto ; Contra i Delta- ] 3 t Polscm 1 ¢+ Josquin 1 Saoramentor Sacramento s Contra 31 Delta- s+ Frisat-Xern Canal 1 Naders Canal 1 3 Folsom : 3 s Operation 1 Pumplng 1 Operating N T T ] T st of
T s+ Joaguin :+  Cenels r Costa 1 Mendota 3 t 8ly : Service : Total t River River Cansls 1Costa Canal: Memdota T T T T (] 81y H Servise :Miso. : Total $ and H 3 energy ¢ Total s s Power s MY ¢ Comulative : Balamos ; ]
study & yoar River ' Unit 1 Canale ¢ Cenal i 1 Park Area T s{$1.50 a.f.s t Unit 1($3.50 a.f.s Canal 3 Class 1 s+ Clama 2 : Classz 1 1 Class 2 Park 1 Ares : s + maintenance tReplacement: (2.5 mills s ] Revenues t t 1 investmens s %0 be g year ; study
(a) s (v} : 3 t 1 s t 3 safter 1948);: 1{$2.75 a.f.)safter 1048) (93,50 a.2.)+($5.60 a.f.)e(#1.50 acf.)t($3.50 a.r.)1($1.60 a.f.)1($2.50 a.f.)s (e) : ] s &xpenses y reserve : per kwhr.) i t N N ' t repedd '
i s 1 : s g : : N 1 [€)) N {g) : : 1 N s : 1 N (&) 3(81.50 maf. ) P 3 i : " N " (£) 1 (g} N {n) 1 3 wfa)
1 B 3 1 5 5 11 12 13 14 16 18 17 18 19 20 21 22 23 24 25 26 27 78 29 30 31 32 33 34 35 36 37
Thousend Dollara Thousand Dollars Thousand Scllars
1941 20 20 144 144 1941
a2 saoft) 98 475 570 240 .819 a2
a 760{1) 222 972 .600 .608 2,100 3.308 @
14 120, sv0{1) 680 48,825 167,855 89.443 1,109 12.80%0 2,425 85,857 “
45 128,700(1) 767 183,121 260,578 79.480 1.828 46,000 1,389 127.471 s
1946 177, 282(1) 887 106,680 284,779 106,385 2.046 55,469 4.343 168,232 1948
47 133,018(4) 613 74,781 209,310  118.420 2.300 49.457 5.176 171,353 14
48 38,5713 2,423 . 20,082 61,078 67.772 8.480 30.125 8.527 102,702 (x) (x) (1) 22,882.2  22,662.2 [
1 Y] 211,088 3,470 92,803 307,341  318.309 12.143 139,242 1.52¢ 474,218 1,176.674(K) 2,831 1,178,606 - 45.601 24,245.4  24,290.9 s 1
2 50 163, 598 4,957 138,047 140,898 447,495  245.391 17.35 207.658 211,347 16,480 898.126 663.638 52.000 4.378 720.014 - 21.888 125.017.6 125.084.9 4 H
s 1961 97,742 4,608 1,832 207, 633 121,785 433,276  125.628 18.118 5.712 311,972 182,647 17.938 667.908 1,080,200 218,300 2.713 1,276.213 -618.307 161,672.5 152,380.3 198 s
4 62 43,514 5,087 31,813 66,811 269,292 13,678 129,699 549,004 65.271 17.804 111.345 230,339 389,366 47.873 194.548 27,260 1,084.106 1,335.669 263.000  103.438 1,892.106 -607.999 189,320.1 190,613.8 s s
5 a8 23,300 3,908 109,673 188, 553 459,719 48,0256 145,149 979,307 35,650 13.6790 383.857 669,666 689.578 171.688 217.728 37.746 2,200,687 734,869 263.000 313,615 1,301,604 908.083 194,398.7 194,781.3 o s
6 (a) 54 23, 600 8,108 196,303 300,464 442,438 53,850 160,861 1,188, 540 35,260 21.371 887,061  1,051.824 863.854 188.475 241.322 27.635 2,916.392  1,676.935 172.500  499.466 2,349,203 587.099 217,156.2 216,988.7 I [
Total ) Sosel
through 1964 1,160,838 33,489 339,421 664,808 1,607,027 116,653 1,172,764 4,084,918 1,261,964 116,100 1,187.976  1,041.829 2,262,128 407.936  1,379.968 153.321 6,700.221 §,648.305 944,200  926.220 8,6516.734 181,487 217,136.2 218,065.7 1984 shrowgh(™)
7 1966 31,300 12,000 245,000 325,000 470,000 80,000 210,000 1,353, 500 47.200 42.000 857.500  1,137.500 706,000 210.000 316,000 10.000 3,324.200 1,537.400 173.700  §61.0 2,372.100 962,100 266,600.0 205,486.4 1058 7
3 1968 35,000 15,000 270,000 340,000 510,000 86,000 310,000 3,700 1,568,700 52.500 62,6500 946,000  1,190.000 765,000 297,500 466,000 3.700 3,781,200 1,537.400 173.700  887.0 2,398.100 1,363.100 260,751.0 266,214.3 1988 8
9 67 18,000 290,000 400,000 670,000 110,000 300,000 6,400 1,728, 1,000.000 63,000 1,015.000  1,400.000 866.000 365.000 450.000 5.400 5,235,800 1,557.400 173.700  712.0 2,423.100 2,812,800 276,326.0 270,996.8 7 10
10 58 20, 500 21,000 310,000 476,000 540,000 140,000 268,000 6,400 1,610,800 56.400 73,500 1,086,000 1,662,500 810,000 490,000 394,500 12.800 5,647.200 1,611.800 200,300  737.0 2, 548.800 3,098,300 276,740.0 268,812.2 s 10
1 58 38,900 24,000 330,000 516,000 515,000 140,000 248,000 7,300 1,853,200 107,000 84,000 1,156,000  1,802.500 772.500 490.500 372.000 14.600 5,860,100 1,611,600 200.300  786.0 2,597,900 3,262.200 304,909.0 293,219.0 » u
12 60 111,200 27,000 350,000 5§50, 000 490,000 140,000 238,000 8,200 43,000 1,992,400 306.800 94.500 1,225,000  1,826.000 736.000 490,000 357.000 16.400 84. 500 8,276,700  2,041.400 297.500  807.0 3,145,900 3,129.800 315,496.0 300,878.2 & 12
13 1981 177, 600 30,000 375,000 575,000 475,000 140,000 228,000 9,100 85,000 2,128,600 468.100 106.000 1,512,600  2,012.600 712,500 450.000 342,000 22,800 127,600 8,675,400 2,041,400 297.500  830.0 3,168.900 3,506. 500 349,908.0 $31,501,7 1961 15
14 az 237,800 32,000 395,000 597,000 467,000 139,000 215,000 19,100 121,000 2,248,900 854.000 112,000 1,382.500  2,089.500 700. 500 488,500 322,500 25.200 181,500 7,016.700 2,067.800 320.800  661.0 3,239,400 3,777.300 350,363.0 326,260.6 2 14
15 63 292,000 34,000 415,000 599,000 137,000 11,000 164,000 2,359,000 803.000 119.000 1,452.500  2,096.500 479,500 27,500 231.000 7,204.500  2,087.800 320.600  873.0 3,261,400 4,033,100 $69,474.0 373,357.5 s 15
16 84 340,300 35,000 437,000 12,000 187,000 2,464,300 936,800 122.500 1,529.500 30.000 280. 500 7,569.800  2,142.800 340.900  688.0 3,572,700 4,187.1¢0 399,474.0 369,150.2 & 18
17 86 382, 500 35,000 13,000 217,000 2,537,500 1,051.900 122.500 32.500 325,500 7,723,400  2,142.800 340.500  895.0 3,378,700 4,344,700 399,474.0 3684,805.5 % 17
18 1968 413,800 36,000 13,900 241,000 2,598, 500 1,151,200 122,500 34.6800 361,500 7,861,000  2,142.800 340.500  897.0 3,380,700 4,480.300 399,474.0 360,526.2 1966 18
19 67 448,700 34,000 14,500 264,000 2,661,600 1,233,900 118,000 37.200 396.000 7,977.1C0  2,142.600 340.900  896.0 3,381,700 4,595,400 299,474.0 366,729.8 7 1
20 &8 478,800 34,000 16,600 284,000 - 2,697,700 1,308.200 118,000 39.600 426,000 8,078.700  2,142.800 340.500  801.0 3,384.700 4,894,000 399,474.0 361,035.8 6
21 88 495, 200 33,000 18,700 304,000 2,736,900 1,361.800 113. 500 41.800 458,000 8,166.1¢0 2,142,800 340.800 901.0 3,384,700 4,781,400 405,818.0 352,612.4 89 2
22 70 525,600 82,000 7,500 339,000 2,804,000 1,446,100 112.000 43.800 5085600 8,300,400  2,194.300 366.200  903.0 3,463,600 4,638,900 347,778.8 7 2
25 1971 560, 700 32,000 371,000 2,861,200 1,514,400 112,000 666. 500 8,417,700 905.0 3,466,500 4,952,200 342,825.8 1971 2
24 72 570,800 31,000 401,000 2,910,100 1,589,200 108,500 801. 600 8,514,000 907.0 3,467,500 5,046.600 337,776.8 7
25 L) 685,300 31,000 427,000 2,960,800 1,609,800 106.600 640,600 8, 595 .400 909.0 3,469, 500 5,123,900 332,652.9 s B
28 74 564, 700 390,000 462,000 2,984,200 1,635,400 106,000 878,000 8,653.200 912.0 3,472.600 5,1€0.700 527,472.2 " 20
27 75 600,800 30,000 475,000 $,013,300 1,652,200 105,000 712,500 8,704. 600 914.0 3,474,500 5,250,000 322,242.2 7% 27
8 1076 805,600 30,000 497,000 3,040,100 1,665,400 105.000 745,500 8,750,700 914.0 3,474.500 5,276.200 318,966.0 19768 128
29 77 609,000 29,000 518,000 3,061,500 1,674,800 101. 500 774,000 8,795,100 913.0 3,473.500 5,311.600 311,664.4 7 2
30 70 611,000 29,000 834,000 3,081,600 1,880.200 101,500 801.000 8,817,500 913.0 3,473,500 5,344,000 508,510.4 % 30
31 79 811,700 28,000 549,000 3,086,200 1,682,200 96,000 823,500 8,838,500 814.0 5,474,500 5,364,000 300,948.4 ” 3
s2 80 28,000 584,000 3,111,200 98.000 846.000 8,861.000 914.0 3,474. 500 5,388.600 208, 569.9 0 32
33 1981 27,000 677,000 3,128,200 94, 500 865,500 8,877.000 914.0 3,474,500 5,402,500 260,167.4 1961 33
34 82 27,000 589,000 3,135,200 84.500 863. 500 8,895,000 914.0 3,474,500 5,420,500 264,736.9 a2 34
36 ] 26,000 598,000 3,143,200 91.000 897.000 8,906,000 914.0 3,474,500 5,430. 500 279,808 s 35
8 84 26,000 €05,000 5,160, 200 91.000 907, 600 8,915. 600 914.0 3,474.500 5,441,000 27,886 8 36
a7 85 28,000 609,000 3,154,200 91.000 913,600 8,921,600 914.0 3,474,500 6,447,000 268,418, 4 5 37
38 1988 25,000 612,000 3,168,200 67,500 918,000 8,922,600 912.0 3,472,500 5,450,000 262,088.4 1088 38
39 87 26,000 614,000 3,168,200 87,500 921,000 8,925, 500 912.0 3,472,600 5,453.000 $28.3 267,190.1 87 39
40 88 25,000 615,000 3,169,200 87,600 922,600 8,927.000 912.,0 3,472,500 5,454. 500 884.5 250.871.1 8 @
a 89 24,000 618,000 3,169,200 84.000 924,000 8,926,000 912.0 3,472.500 5, 452.500 078.3 264,503 89 41
42 % 239,215, 5 S0 42
43 1991 5,851.7 226,036.0 1391 48
4 02 8,974.0 210,754.2 92 4
46 93 8,974.0 195,432.4 8 46
48 4 8,974.0 180,130.6 [T}
47 96 8,974.0 164,020.8 [
48 1896 : 8,974.0 149,527,0 1996 48
49 97 6,074.0 184,225.2 9T 49
&0 8 8,974.0 110,928.4 9 80
61 99 8,974.0 108,621.6 99 5l
2 2000 8,974.0 95,319.8 2000 62
& 2001 6,068.4 78,083.6 2001 &
bl 02 0.0 £9,608.8 oz &
88 03 £5,279.0 03 55
58 b 68,050.2 ot &8
87 05 50,622.4 os 67
88 2006 44,2046 2006 B8
59 o7 37,986.0 071 ®
80 08 31,639.0 08 60
61 i 26,811.2 0% 6l
62 10 16,0884 10 o2
:: 20:; 12,656.6 2011 &3
86 2018 385,000 811, 700 24,000 437,000 699,000 467,000 137,000 215,000 17,500 616,000 3,159,200 52.500 1,000.000 1,862,200 84.000 1,628,500 2,096,500 709, 500 479,500 322,500 43.800 924.000  10.000 6,925000  2,194.300 368,200 912.000 3,472.500 5,462, 500 0.0 875.3  405,882.0 °'"g:g n}: ::
Totals 3,222,338 30,089,600 1,669,489 25,169,421 354,580,808 20,361,027 6,067,653 14,149,784 917,500 27,244,000 1M,601,718 4,544.184 57,000.000 82,775.400 5,661,100 86,082,076 122,082,825  44,043.128 28,201.436 20,846.466 2,271,400 40,886.000 743.371 496,627.221 132,108.105 21,260.300 63,376,229  206,743.634  290,083.567 92,876.1 23,072.3 405,882.0 0.0 fotale
(a) The initial year of study 1s the first yesr in which an operation and maintemence appropriation 1s received. [ ] is irrigation pleat in service at end of fiscal year.
Prepared by: D. B. Flipse
{b) Deliveries in future years are estimated requirements of Grasslends Water Distriot assumed to oame through heoked bys L. J. Bishep
Delta-Mendota Canal or from Prist. (1) Por oalemdar year. spril 29, 1958
{0} Pguresused as repr g probable ag . (J) For six months, Jenuary through Juns 1948, ir order to report on fisoal year basis.
(4) One dollar per sore-foot for F.Y, 1956 end 19573 §2,20 per acre-foot for P.Y. 1958, 1950,and 1960; and $2.50 (k) Oporating revenue deductions through 1949 are cumulated and shown in totals as the expsuditure during fisoal year 1949.
per acre-foot after F.Y. 1080, These wai are established on the sssumption that the El Dorado Irrigation
Distriot will sperate end maintain works. (1) Represents the differenoce between cumulated total operating revenues and operating revenue deductions through fiscal.
yoar 1649.
{e) The $1.50 an asre-foot figure refleots the mominal value to Folsom irrigation water storage snd diversion -
facilities. {s) Water deliveries, operating revenues, and operating revenue deduotions are from OAM or Control and Finence records.
{f) The finenolal assistanos required from power is pald frow net power revemues that beoome available after
retirement of the power investment.
{g) The mmount of finenelal mssistence from municipal and induetrial water revemuee is the net available after

214-208-2234
- GPO 969085

the retirement of the MAI inveetment. This amount is applied toward repayment of the irrigation plant
investment sanually as it becomes availahls,
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TABLE 15
CENTRAL VALLEY PROJECT~CALIFORNIA

POWER SYSTEM AVERAGE RATE AND REPAYMENT STUDY

AVERAGE POWER RATE USED TO COVER REVENUE DEDUCTIONS AND THE RETURN OF COSTS TO BE BORNE BY POWER
PRELIMINARY

1 2 3 L 5 I 6 7 I 8 9 | 10 1 12 ] 3 r h ’ 5 | 16 | 17 18 19 20 21 22 23 I 24 l 25 2 27 28
Bale of Eleotric Buergy - Kilowatt-howrs Operating Revenuea Operating Revenue Deduotions Tnoome Dedustions Investment Repayment from Powsr Revemies
Repayment of Investment Plant Expenditures st Bnd of Yeer
Sale of Projeet Surplus Bamergy Surplus Purohased Power All Other Interest Bearing Interest Free
Your Firm Non=firm Other Total Provielons Rleotric | Total’ Barnsd Teonr
of Fisoal Total L3 Milla 2.4 Mille Eleotric Colae 7» 8, 9,| Ellowatt- for .Operation & | Transxiasion Colas 13, i | ppicr Year Net Interest Balance to Balence to Surplus Fisoel of Column 22 (continued)
Btudy Year Project Use Firm Non~firm Colse 3, L, &5 | Projeot Uss | After 1978 | After 1963 Revenue & 10 Houra Cost Beplacemont | Maintensmos Service 15, & 26 AdJustments Revenues * Principal Total e Repaid Total be Rspald Cumulative | Year Study
Bxpenses Following 1s the cost allocatlon and probable re ot of the
s s ) L 8 s L s $ s [} $ 3 L) L) s 3 L) s Central Valley Project featuress P payme
) ' - Itom Lost Allocation FProbable Repayment
19L3 2,215,833 2,215,833 19L3 3
190L . - 13,713,533 13,713,533 9LL HNonrelmburseblo
1 1945 215,130,507 513,374,934 728,505, Lh1 1,079,57h 770,062 8,750 1,918,386 o ] 83,577 27h, 610 357,991 . 1.5%35 .112,L06 1, 15,668,300 11,519,311 131[:2 1 Navigation
2 %Lé 2,792,000 800,110,000 €7,706,23) 1,150, 8,23L 6,980 2,699,625 971,619 75,000 3,753,822l 0 0 83,377 365,l3h 3,300,113 135,579 | 72,868, 15,961, 7 11,566,959 191 2 Flood Gontrol
3 547 3,672,000 800,722,966 191,009,873 1,298,404,839 9,180 2,701,580 7h1,015 76,122 3,530,897 o 0 83,377 157,778 2,989,7h2 +359,008 2,630,734 16,056,233 9,409,676 1947 3 Fish end Wildlife
b 1908 L, 792,000 800,358,993 539,102,257 1,3 2250 11,980 2,801,732 969,761 75,000 | 3,858,L93 0 0 576,062 679,350 2,603,081 262,290 2,320,791 214,580,701 | 15,611,353 118 L Reoroation 77’%103‘% e
5 1909 9,158,058 1,615,315,183 [ 1,62h,473,501 27,950 6,192,953 0 791,671 7,312,574 0 [ 207,351 5 6,hl7,220 -534,816 5,912,408 3k, €50, 756 19,769,000 99 5 Totel Nonreimburssble 2501,
6 1950 1,721, 0 1,730,966,570 26,156 9,334,271 0 )| 9,331,153 0 0 70,519 | 672,276 8, .593,070 7,995,208 52,719 29,872,251 1950 3 Reimbursable ©5.60
7 1951 12,105, 2,195,025,115 0 2,207,130,181 30,265 | 10,180,630 3 19,5 10,530,161 0 0 390,200 , 160 9,151,661 ,896,1 1257,913 1,686,9 30,552, 1951 7 Irrigation Lo5,632,000 290,063,600
8 1952 59,906,166 1,937,119,813 513,803,597 2,511,129,576 19,834 8,283,251 1,461,222 87,986 9,982,292 0 o 110,000 1,167,235 172,307 8,232,750 916,561 7,316,169 78,191,500 Lo, 00,354 1952 8 dunloipel & Industrial o0
9 195; 136,461,092 1,407,03L,280 655,532,532 2,199,027,90h 310,429 6,372,28L 2,014,22), 97,233 8,825,170 o 0 592,400 972,9 260,775 6,999,073 1,201,211 5,797,862 80,812,702 36,563,604 195 9 Water 222-23'“0 35»5“4-200 y
10 19 212,700,110 1,150,730, 787 1,160,673, k0 2,521,100, 337 532,117 5,932,513 2,6?&,3}‘% 139,221 9,1;3;1,192 [ o Lo2,000 887,319 322,829 -hbg.gg 727755136 1,096,911 6,678,285 85,060,750 34,111,517 e orlgz“ dd“.:‘n“ Su;':‘l::; ;”x:uunls . 000 %
Prior year adjustments =7,03 =L2,87! —L9, ngng bt
Subtotad eh:’wﬂ. (451,311,817){ (12,643,089,169) | (L,524,632,867) | {17,619,033,673} | (1,136,189) | (56,154,381) | (9,718,567) | (1,L20,977)| (63,429,934} o o (2,898,663) | (7,121,107}  (755,911) 0 (57,654,253) | (6,727,020) | {50,927,233) Sulftotal thru 1954 Grend Total 759,165,000
u X 2,000,000 1,350, 000,000 628,000,000 2,250,000, 000 630,000 6,1460,000 1,957,000 397,000 | 9,19L,000 | 140,000,000 | 228,000 429,000 90k, 57h | 1,493,000 6,1139,426 1,02h,246 _E,%s._lgo_ _}11%,%?& 90,70%537 195% 1 Trigation ald Trow ateT NaTew
% i%% g 500,500 1,570,000, 000 €07,000,000 2,526,000,000 708,000 7,5110,000 2,059,000 315,000 | 10,622,000 | 50,000,000 | 256,000 €57,000 1,205,705 | 1,613,000 5,866,291 2,781, T8 187,183 272,000 [ 88,214, L0ly 95! 12 172 IrrizAtiun eid from Pover ace Col, 21) $92, g
1957 294,000,000 1,800, 000,000 606,000,000 2,700,000, 000 735,000 8,550,000 1,999,000 499,000 | 11,783,000 | 232,000,000 915,000 675,000 1,286,670 968,000 7,938,330 2,646,132 5,291,898 149,901,000 81,099,506 1957 13 & -
> 195 305,000,000 1,880, 000,000 525,000,000 2,710,000,000 762,000 8,160,000 1,181,000 501,000 | 11,204,000 | 238,000,000 870,000 79,000 1,251,3L5 976,000 7,421,655 2,522,985 4,904,670 19,901,000 79,194,836 1958 b Colums 23 and 25 - The prinoipal scoruals of Column 21 are first
15 1959 325,000,000 1,920,000, 000 185,000,000 2,730,000,000 812,000 8,520,000 1,170,000 501,000 | 11,003,000 | 254,000,000 910,000 €3ly, 000 1,259,190 976,000 ) 7,173,510 2,375,8L5 4,797,665 150,290,000 74,786,171 1959 15 credited To AmortITation of the interestebeering investment and next
1960 000,000 | 1,950,000,000 6,000,000 2,710,000, 000 835,000 8, 0 937,000 502,000 | 10,613,000 | 266,000,000 710,000 1,204,502 976,000 2902, | 2:23.500 L,658,515 BL305.000 | ThA2.50 1960 16 to amortization of tho interest-free investments
o 000, 000 1,970,000, 600 796,000,000 3,110,000,000 860,000 8,550,000 1,612,000 301,000 | 11,585,000 | 275,000,000 | 731,000 1,381,275 976,000 770,725 2,110,280 5,330,005 4,037,000 | 136,540,213 1961 17
1962 353,000,000 2,040, 000,000 1,097,000,000 3,190, 000,000 882,000 8,8L0,000 132,000 { 12,190,000 | 292,000,000 986,000 2,093,000 636,000 7,915,000 1,156,206 3,788, 79L 224,037,000 | 13h,751,L19 1962 18 Column 26 = Surplus shown as seeumileting through the 50th year
19 196; 362,000,000 | 2, 120,000,000 1,008,000, 000 3,190,000,000 905,000 9,160,000 132,000 | 12,620,000 | 297,000,000 986,000 2,093,000 638,000 8,065,000 L, 002,543 L,020,057 | 263,260,000 | 169,953,962 1963 1 after the Tast major festures (Trinity Dam, Esaervoir, and Powsr Plant)
20 15 369,000,000 |  2,210,000,000 1,171,000,000 3,750,000,000 922,000 9,530,000 133,000 | 13,395,000 | 313,000,000 1,153,000 2,353,000 6€1,0,000 8,369,000 5,098,619 3,270,381 166,633,561 196L 20 oro placed in serrice in Fs Y. 1963.
2 X 371,000,000 | 2,670,000,000 719,000,000 3,760,000,000 | 928,000 | 12,000,000 133,000 | . 11;,787,000 000,000 610,000 9,741,000 5,000,507 5 760,193 E_l_.ﬂé.%gef 1922__ 21
— & | X 372,000,000 [ 2,690,000,000 718,000,000 3,780,000, 000 930,000 [ 11,960,000 131,000 3L, 747,000 | 336,000,000 ez, 9,669,000 1,858,295 L.,810,707 157.3;. T o 22 Reconoilement of FY '5l finmnciel dats
2 1967 373,000,000 2,720, 000, 000 687,000,000 3,780, 000,000 932,000 11,980,000 134,000 | 11,695,000 | 307,000,000 &42,000 9,4597,000 4,713,972 1,883,009 152,219,352 1967 2
a, 1968 371,000,000 | 2,690,000,000 726,000,000 3,790,000,000 935,000 | 11,770,000 135,000 [ 1,562,000 | 352,000,000 &Ly, 000 9,482,000 4,567,181 4,914,519 147,331,833 1968 2 Colusn 21 - Pr *544
25 1969 374,000,000 |  2,690,000,000 726,000,000 3,790,000,000 935,000 | 11,770,000 135,000 | 14,562,000 | 352,000,000 lily, 000 9,182,000 L,L20,0l5 54061955 12,272,878 1969 2 Operating revemue (A/C 501} + 9,129,061
26 375,000,000 2,650,000, 000 000, 000 3,790,000, 000 938,000 13,770,000 136,000 1,000 000,000 646,000 9,192,000 4,268,186 ._iég%aﬁh 137,049, 0 1970 2 Nom-operating income allooated to power
"—zr—'—jlg 1785000, 000 | 2.650.000.000 | _‘11§'_'_,ooo,o—oo %1790, 000, 600 9i.o.ooo 11,550,000 156,000 | 1k, 11€0,000 3?}.000.000 €15, 000 9,368,000 L,113,L72 5,256,508 131,792,53 971 27 A/t 580,581) 8.1
28 1972 377,000,000 2,650, 000,000 761,000,000 3,791,000,000 9k2, 000 11,550,000 137,000 | 14,463,000 | 355,000,000 618,000 9,369,000 34953, 776 5,115,22) 126,377,312 1972 28 Total for FY ‘5 s ﬁ
P b4 378,000,000 |  2,650,000,000 76k, 000,000 3,792,000,000 95,000 | 11,550,000 137,000 | 14,L66,000 | 356,000,000 48,000 9,372,000 3,791,519 5,580,681 120,796,631 1973 2 Column 1l, = Gubtotal through FY !5l
30 1974 379,000,000 2,600,000,000 814,000,000 3,793,000,000 98,000 11,260,000 138,000 14,300,000 [ 358,000,000 651,000 9,203,000 3,623,899 54579,101 115,217,530 1974 30 Eleotric plant (Resorve A/C 25131} $ 2,742,592
2 1975 380,000,000 |  2,600,000,000 81,000,000 3,7941,000,000 950,000 | 11,260,000 138,000 | 1,302,000 | 359,000,000 61,000 9,205,000 3,156,526 748, L7h 109,469,056 197 31 Multipurpose plant (Reserve A/C 251.11) 156,071
—‘;2 157 480,000,000 | 2,600,000, 000 811,000, 000 3,792!:'_",000.000"‘ 950,000 | 11,260,000 159,000 (14,303,000 | 355,000,000 855,000 9,202,000 2,281, 0 5,917,921 103,551,128 976 32 Subbotal through FY 5k ] @
33 1977 380,000,000 2,560,000,000 85L,000,000 3,794,000,000 950,000 11,030,000 139,000 14,169,000 | 359,000,000 655,000 9,068,000 3,106,534 5,961,166 97,589,662 1977 33 Column 17 = FY 54
3, 1978 380,000,000 2,560, 000,000 854,000,000 3,794,000,000 950,000 11,030,000 140,000 | 14,170,000 [ 359,000,000 660,000 9,064,000 2,927,690 6,136,310 9,453,352 1978 3L Oparating expenses FY '5h (A/C 502) $ 1,158,636
b 1979 381,000,000 |  2,520,600,000 89L,000,000 3,795,000,000 952,000 10,840,000 140,000 | 11,080,000 | 360,000,000 8,974,000 2;?‘2'23; g,ﬁg,gﬁ 85,222,953 {grg gg prere rtynela:g:_ s MYk W 52 %) e 506 15058
__gg 1’%0 25T 5500551 T TR BT 18T 37 Provialon for reple cement (A0 5031} 402,000
n 962 . 2,165.87h 6,808,126 &.367, €85 1982 38 Noun~operating expanses allooated to power 11,266
18 1,961,631 7,012,360 58,375,316 198 39 (a/c 580,581) Te
B B L7l | 7,222,700 1,152,575 19% Lo Total for FY 15l $ LELID
i ¥ L53,577 | 7,129,k23 3,713,152 1985 i Column 21 - FY t5)
B35 TIILI% | T.6655 36,050,547 e Wot dnaome (A/6 271.11) 4 6,767,268
i3 1987 1,081,516 7.892,48) 28,158, 063 1987 43 Adjustment of prior year incoms (4/C 271.11) (49,908
i el 8Ll 7he 8,129,256 20,028,805 1988 Ly Allocated share of non-operating
600,86 8 1 11,655,669 198 L {a} Tnoome (A/C 271.1L) 8,131
15 1989 . ,86l, 373,136 1,655, 989 5
i 349,670 8,62l,330 3,031,3% 1990 16 (b) Exponse (a/C 271.1L) 47,266)
L[ % 90,510 g.mf'.m o 92,676,100 | 86,82,379 Xor 17 Tokal for FT 5 4 52T,
8 1992 #9374, 000 Exosss income over expense (A/C 271,11} 450,996,567
19 1993 8.9 000 L Hllocatod shars of noneoperat . T
50 i99h 3;3 }:’838 55‘1’ (%) Ineome (4/C 271,14 12,793
_;5;_ 8,571,000 3 (b) Bxponse (a/c 271.10) (82,127)
5 1997 8,974,000 5 Subtotal through FY ' 8@
8,974,000 Column 22 = Iuterost besring plant-in-service, FY 15l
sh 199 81971000 % Blestric plant in serrioe #65,L0k,950
55 199 8,0714,000 Multipurpose plent allocsted to power 32,297,671
_?;_r_.ﬁ‘ﬂ'i NG Allocated to Project Use (12,63,871)
7 2001 0 58 Total Eleotrio and Multipurpose phant PY 54
; iﬂ’gg 39 {Pge 62 FoPoCe Form Nos 1 Roport) 0825069!20
0
60 200k
61
61
2 &
6
63 2007
6l 2008 &
65 2009 @
e , a
20 " 3
7] 2013 381,000,000 |  2,520,000,000 891,000,000 3,795, 000,000 952,000 | 10,810,000 2,118,000 140,000 | 14,080,000| 360,000,000 | 940,000 1,153,000 2,353,000 660,000 5,106,000 [ 8,974,000 263,260,000 92,676,100 110,603,621 | 2013 6
TOTAL 22,296,311,817 | 156,673,089,189 53,936,632,867 | 232,906,033,873 55,730,189 | 681,Lh1,181 129,768,587 11,643,977 | 878,786,934]20,180,000,000 { 53,671,000 67,085,663 [ 137,531,072 | 12,815,911 301,107,646 0 5”.679:89 111,139,567 }55.9’{6-100 263.260.900 ] o ) 92,676,100 o 110,603,621 [ TOTAL
Notes:
Gemeral - 1513+195,; data are bistorieal from Buresu records. Golumn 1k ~ Provieions for replacement are computed on 6 3 percent Column 16 = The wheeling trenmmiesion service expense inoludes Column 22 - Bstimated cost of euthorlred features are as shown on the Column 22 (oontimued)
194 Ts the first ysar of recond for Shasta Power Plent where actual einking fund basis. The provisions for replacemsnt ohargeabls to power the exCess Whoeling charge passed on to the customsr as the surcharge oconstTwoEIon Control Schedule deted January 3, 19551 -
operation started in Juoe, 1lli. Two gemerstors purohased for Shasta after sssumed completion of the syntem are estimsted ms follows: ahown in Column 10 plus the normal charge recouped by the Buresu as Tower House Power Plant and Switohyard # 10,070,000 Propared by & )T G RE. Date __ April 29, 1955
were rented to Begion 1 for use at Grand Coulss from February 25, 1943, part of the energy rate, The whosling servioe charges to power after Shasta Dam and Reservolr 4117,273,182 Contral Valley Watarfowl Conservation 100,000 &/ .
to August 15, 1947. Peyment (§719,151) eoversd in Columm 10 for 1919, FePsCs Aocount Numbors assumed oompletion of the system are estimated as followst Keswiok Dam and Reservoir of 8,949,386 Matheson Power Plant and Switohyard 9,157,000
Momusl figures for years before 1955 ineluds sdjustments for prior yeers. - Friant Dam snd Reservolr (inol. pipeline $&5,000 21,973,000 Lewiston Power Plant 667,000 Eistorloel financlial data certifded correot.
For 195, such adjustments are included only in the subtotals and 302 Reservolr and Waterways {allocated portion) § 31,000 Normal Charge (Acot. 753,11) 525,000 Sly Park Danm and Condulta 6,800,000 Trasy Switohyard 8,729,000
Column 18, B 321-326 Hydrosleotric Plant 688,000 Surcharge (Aeot. 753.12) 135,000 Trinity Dam and Reservolr 90,399,000 Shesta-fracy Bast Side #3 Line, 230 kv 6,137,000
312-310 Tramsmission Plent 375,000 TOTAL .Eg"'m, Weter Rights (Saoramento end San Joaquin Rivera) 8,902,000 Shasta=Tracy West Side #1 and 2 Lines, 230 kv 11,054,000 :2 M
Solumn 3 = The snergy for project use includes service to the Contra 371~-379 General Plant (allocated portion) 59,000 Lewlston Dam and Beservoir 5,525,000 Folecm Transmission Pacilities, 230 kv 2,202,000
Costa Tanal, Delte-Mendota Canal, Folsom construction, the Shasta and TOTAL 1,153,000 Column 18 = The adjustments applicable in F. Y. 1954 for prior Tower House Diversion Dam 1,162,000 Traoy-Ygnaolo Line and Substations T5l, 000
Priant arans, snd the Seermmento Canalss yoars BT Traoy Puxping Plant and Intake Canal 16,831,000 Trinity Transmission Lines 19,950,000 Recomwendeds
Golumn 15 = The anmal.operation, malntonenos, eud overhead costs Delta Fleh Proteotion Faoilities 4,500,000 Preference Customer Metering Facilities 230,000
Column L - The meoumts of energy listed under firm include project ohargeable to power operstion after oomplotion of the power syetam are esti- Reduotion in Fe Y. 1953 firm revemes $ 7,034 Contra Costa Canal System 7,100,000 Contral Valley Radio Network L29,000
surplus énergy plus suppert energy purchased when the energy available in mated as followss Reduotion in Fe Y. 195253 non={irm revemues 42,870 dadern Cenal 34365,600 General Property” 11,112,191 Approveds
any ons momth is less than the emergy required for preference agenoy firm R TOTAL 419,505 Friant-Eern Canal 60,841,800 Distribution Systems 60,627,713 &/, -
load, Foliom sad Wiwbus powerplante commenos operstion during F» Te 1555 Production Plant Delta Cross Channel 2,568,000 0 & M During Conatruotion 2,091,003 &/
and Trinity in Fs 7o 1963, with en inoressed dependable surplus capacity O - These adjustments are made only in Column 18 for F. Y. 195h, but ere Delta=Mendota Cenal L6, 625,000 Transfers, Credits, and Other Expenditures =1,732,673
as supported by Peeifie Gas sad Bleotric Company. The total depandable Operation ¥ 659,000 refleoted in tha subtotul through 1954 in Column 8 and Column 9¢ Sacramento Canals Unit 56,772,000 Projsot Inveatigations 1,130,563
ourplua capacity under conditions of full irrigetion development has been Maintenenoe 551,000 Lowiston-Tower House Tunnel 30,355,000 Total Bxperditura on Contrel Schedule AL,
ostinated at 510,000 kw, and at yariable smounts during the development Administretion md general 270,000 Column 20 = Interest 1s oaloulated st 3% par year on the unamortized Tower House-Bathegon Tunnel 3 Trinity Rsorestional Peollities 215,000
poriod. - total $1,183,000 interost-bearlng investment at end of the previcus yesr (Column 23). The Shasta Power Plant and Switohyard 23, Folsom Dam U.8.E.De Construstion 65,1100,000
1916 figure includes $66,475 applicable to 9Lk Keswlok Powor Plant and Switohyard 12,1 - Seoramento Canal Ralift Puping Plents 21011400
ML\—IE = Inoludes eolloctions from customers for wheeling Transaission System :‘&:”" g;':‘:n :‘;:““9;' + 7,100,000 ASCH
surchargs, apparetus mistensmce and e sllocated portlen non~opsrati. w servoir #1200, a/ Not ineluded in Repa:
ravenuss. Under ultimata wosditions Column 10 inoludes; poratine Operation $ 325,000 Nizbug Fower Plent and Switehyard 4,369,000 r{ul Used in ]iplymn: X:'A'I;.i’.’“"" w?é‘%%'%
¥aintenance 310,000 Folsom Powor Plant and Switchyard 23,691,000 e
Whoeling sureharge (Aeet. 6li.1) $135,000 Administrotion and general 135,000 Folaom-Nimbus Line, 115 end 4 kv 159,000
Noneoparsting ineome allocated to Subtotal t Wg:m Folsom Plana end Studles 95,000 35,14, 000
powor operations (Acot. 580, 581) 5,000 Wimbue Fieh Paellities y
TOTAL Fhenes.: Other -Nom-operating alloosted Trinity Power Plant and Switohyard 15,033,000
To power 100,000
u!c%a‘_m_‘l?_gﬁz = Energy to support firm load 1s purchased from the AL 42,755,
PuoifToGas and Electrio Company st & rate squal to 1.15 times the eversge
1::.10‘ por .vknmw-mr for the acoumilated total of all emergy sold to 214-208-2239
.
GFO 969085
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. Table 16
MUNICIPAL AND [INDUSTRIAL. WATER SERVICE REPAYMENT ANALYSIS
CENTRAL VALLEY PROJECT - CALIFORNIA
1 1 v i T ] ' ' Investaent repayment [ t
t s Tater deliveries [ Opsruting revenuss ¢ Operating revenue dedustiona t 3 1 t from MAl reveoues ; 1
Yoar g 1 ' 1 B t t ¢ Sly s Folaom : ] ] ¢ : 3 ¢ t Net ' ) [} Hatl ] Irrigation ] t Year
of : t ' s s + Contra « Shestsa : Park : servioe 3 1 ' : s f sOpersting sInterest : Wet sCumulativesBalames :Investaent: Balamce ¢ Flseal s of
study : Fieocsl : Contra ¢ Shasta : B8ly : Polsm 1 1 Costa 1 dam t wit ¢ erea ¢ City t ' t ¢ Replace-: ¢ 3 revenue : om ¢ revemie tinvestaent: to be s t tobe ;  year  dtudy
[} year : Costa : dam 1 Park : eervice ¢ ¢ osnal ¢ area ' {$17.60 ¢ ($8.00  of t t +O0O&M : ment : Pumping: il sinvests 1 trepaid ¢ 1 repaid 4 []
(a) s + omal ¢ erea : wmit 1 area 1 Total ¢ ($10 a.f. (($20 a.f.): auf.) 1 alf.) 5 Vallejo ¢ Miso. ¢ Total 19xpemeea 1 reserve : emergy s Total ; met ¢ s 1 ' ] 3 [
: : : s . 3 saftear 1948): s (b} 1 (o) 1 (Q) : s s : s t : N s + (o) ) v (£) s t g (a)
1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 18 17 13 19 20 21 22 2 24 25 26 27
Acre-fest Thousand dollars Thousand dollars Thousand dollars
e 2,444 2,444 10,366 10,356 1641 1
42 4,688 4,088 12,261 12.251 42
L) 5,013 5,013 13,602 13.682 43
4“4 9,200 8,206 12,718 19.716 “
45 10,167 10,187 21,787 21.787 48
1046 10,814 10,018 40,565 40.583 1948
47 14,107 14,197 53,287 53,257 47
44 18,136 16,136 123,638 123.538 (g 5,589.3 5,5660.8 48
1 49 18,170 324 15,494 152,741 8.491 169.232 404.084 11.833  415.863!& 38.510(h) 139.2 -100.7 6,262.7 6,303.4 49
2 50 18, 509 340 18,849 188,000 8,806 3.304 195.200 135.498 13,100 17.105 165,708 29.497 159.8 -130.3 6,7T34.7 68,986.7 80 2
3 1961 19,989 429 20,368 199.387 8.578 +708 208.671 - 148,527 9.200 14.800 172.827 36,044 174.1 -138.0 7,178.2 7,547.2 1981 3
4 52 21,781 464 22,246 217.807 9.273 2.788 229,866 178.7684 9,800 14.796  203.380 26,4088 108.7 -162.2  7,679.1 8,110.3 52 4
[] 24,582 491 26,023 245.316 8.8256 1.285 268.426 148.986 9.800 17,307  176.103 80.323 202.8 -122,5 6,366.8 7,010,656 5 I’y
[} [} 27,184 618 27,800 271.143 12,811 222.899 508,358 : 186.712 14.300 20.887 201.899 304.454 178.3 . 129.1 9,527.0 10,081.8 54 e
Total Total
througn(!) 1984 198,865 2,664 201,527 1,566.825 53,284 230.980  1,660.889 1,182,541 56.200  96.834 1,335.575 515.314 1,039.9  -824.6 9,827.0 10,051.8 1064  threwgh (1)
7 1056 30,000 650 30,860 300.000 13.000 10.000 323.000 . 165.700 13.400 19.0 198,100 124.900 261.3 -126.4 8,392.0 9,043.0 1988 L]
L] 1966 33,000 700 400 -84,100 330.000 14,000 4,000 15,000 373,000 165.700 13.400 21.0 200.100 172.900 226.1 - 53,2 8,484.0 9,188,.2 1908 []
9 57 36,000 750 800 37,560 360.000 15.000 8.000 22,500 415.500 165.700 13,400 23.0 202.100 213,400 229.2 « 15,8 8,771.0 9,491.0 57 9
10 56 39,000 800 900 40,700 390.000 16.000 13.800 30,000 469,500 165.700 13.400 26.0 204.100 266,400 237.3 18.1 8,707.0 :9,488.9 58 10
n 5% 42,000 860 1,000 43,860 420,000 17.000 16.000 356,000 497.000 165.700  13.400 26.0 206.100 293, 900 2.2 .7 9,958.0 10,605.2 59 11
12 L) 46,000 900 1,100 2,800 49,800 460,000 18.000 18.500 20.800 45,000 580.300 167.200 14.300 28.0 208,500 350.800 266.1 85.7 10,397.0 10,988.6 60 12
13 1981 47,000 950 1,300 5, 200 54,450  470.000  19.000 22,800 41,600 55,000 618,400 30.0 211,500 408. 274.0 182.9 201.0  11,709.
14 a2 49,000 980 1,400 7,600 50,950  490.000  19.000 24,600 80.800 62,500 866,600 31.0 212,500 “‘.:gg 202.7 1:1_, ;:'aoo.o u',::_g 1’:: i:
15 [ 61,000 960 1,600 10,000 63,660  510.000 : 18,000 28.000 80.000 85,000 712,000 32.0 213,500 498.500  289.2 200.3 12.808.0 12.868.7 P 15
16 5 62,000 1,000 1,700 12,200 66,900  620.000  20.000 29.800 97.600 742,400 33.0 214,500 627.900  308.1 218.8 12.508.0 12.146.9 o 18
17 85 62,000 1,000 1,800 14,400 69,200  520.000  20.000 31.500 115.200 761.700 33.0 214.500 547.200  308.7 243.5 n:s“.o 11,908.4 a5 17
18 1966 52,000 1,000 2,000 18, 600 71,500  §20.000  20.000 35,000 132,000 782,000 33.0 214.500
19 67 63,000 1,000 2,100 18, 500 74,600  630.000  20.000 36,800 148.000 809,800 34.0 215,500 g‘,‘};m ::;:: ::::: }:':g:g H'::g:g ":.‘; ig
20 68 63,000 1,000 2,300 20,400 76,700  530.000  20.000 40,200 183.200 826,400 34.0 213, 600 612.900  283.5 329.6 12.308.0 11.000.4 o8 20
2 o 54,000 1,100 2,400 22,200 78,700  540.000  22.000  42.000 177,600 856.600 34.0 216.500 841,100  275.0  366.1 12.8572.0 10.896.8 s n
22 70 66,000 1,100 2,500 24,000 82,600  550.000  22.000 43.800 192,000 882,800 35.0 218.600 668.800  272.6 595.8 10, 504. 6 70 22
= 1971 66,000 1,100 25,600 84,200  650.000 22,000 204,800 896,600 36.0 216.500 676.1
2 72 56,000 1,100 21,200 96,800  560.000 22,000 217.600 918,400 5.0  218.500 e e e H
25 7 56,000 1,200 28,800 68,300  560.000  24.000 228.800 931,600 36.0 217,500 714100  241.0 4781 o 1862 n 26
28 74 57,000 1,200 30,000 90,700  570.000  24.000 240.000 952,300 36.0 217,500 755,300  229.1 508.2 8.659.0 7% 26
27 5 67,000 1,200 31,300 92,000  570.000  24.000 2504400 963, 200 36.0 217,500 746,700 216.5  829.2 8.120.8 75 27
28 1878 67,000 1,200 32,600 93,200  570.000  24.000 260.000 972,800 36.0 217. 500 7
20 7 56,000 1,200 33,600 95,300  580.000  24.000 268.800 991.600 37.0 210,500 0 e oaer 690400 ¥nooon
30 78 68,000 1,200 34,600 96,300  580.000  24.000 276,800 999.600 37.0 218, 50C 781,100  174.8 608.3 6.507.7 7 20
51 7 60,000 1,200 35600 98,200  590.000  24.000 264.000 1,016.800 38.0  219.500 797,800 160.7 7.6 57501 % 5
32 %0 59,000 1,500 36,400 99,200  500.000  26.000 281.200 1,026,000 38.0 219,500 008,500  143.7  662.8 5.087.3 20 st
33 1931 60,000 1,300 37,200 101,000 800,000 26.000 287.800 1,042.400 38.0 218.500
34 82 60,000 1,300 37,800 101,600  600.000 26,000 302,400 1,047,200 38.0 219,600 ::3::38 iz;:: :;g:; :'::::: ":; ::
35 a3 61,000 1,300 38,400 105,200  610.000 26,000 307.200 1,062,000 38.0 219,500 842, 500 91.8 760.7 2.928.0 o 55
36 84 61,000 1,300 38,900 103,700  610.000  26.000 511,200 1,066.000 38.0  219.600 B46.500  T5.1  173.4 2149.6 Py 58
37 85 81,000 1,300 39,500 104,100  610.000  26.000 314,400 . 1,089.200 35.0  219.500 848,700  55.1  196.0 1365.8 s 57
38 188 82,000 1,400 39, 500 10§, 600 620.000 28,000 316.6800 1,083,600 40.0 221,600
3% 67 62,000 39,800 106,700 620,000 318,400 1,085,200 0.0 221,500 i Py = 0 23 mrero e os
0 88 62,000 39,900 105,800  620.000 319,200 1,086.000 40.0 221,500 864. 600 0.0 8845 ) 17 a1sen.s a8 ©
. ,882.
:; :g 63,000 40,000 106,900 830,000 $20.000 1,096.800 40.0 221.500 875.300 875.3 21,007.2 89 41
20,131.9 0 42
1
bt - 19,266.6 1991 ™
48 938 18,381.3 ” “
« P 17,508.0 | ] L1}
47 95 16,830.7 ] “
18,786.4 | 1 47
. 1058 | 14,600.1 1006 “
50 o8 14,004.8 o7 49
51 99 13,128.5 98 80
2000 12,264.2 " 81
11,378,9 2000 62
b b 10,503.6 2001
5 03’ 9,628.3 oz &
58 o4 8,708.0 o3 1]
P4 05 7,87T7.7 o4 L ]
7,002.4 05 [ 14
- 2008 61271 2008 s
80 08 5,281,868 o7 59
81 09 4,576.6 08 80
3,501.2 [+ 81
& 10 *
2 1,620 10 oz
1
& e y J ¥ Y y y ¥ Y ¥ 1,750.6 2011 &
5 2013 & 1 . 8. . . 66.000 10.000  1,086.800 167.200 14.300 . . o78.3 12 8¢
0. »000 »400 2,500 40,000 108,900 630.000 28,000 43.800 320,000 16 40.0 221.500 875.300 0.0 8783 12,6720 0.0 28,072.3 0.0 = a8
Totals 3,677,868 74,064 130,800 1,779,800 5,663,427 35,366.625 1,490,204 2,274.800 14,236.400 3,580.000 820.980 57,770,089 11,080.841 895.400 2,241,834 14,177.076 43,585.014 7,948.7 35,644.3 12,57t.0 0.0 13,0723 0.0 Totale
(a) The initia) year of study 1s the first year an operetion snd maintenance appropriation was received. (£) That portion of the irrigation irvestment to be repaid by municipal water users
® 13 the net revenue acoruing after retirament of the MaI investameat.
b) Ten dollars per aore-foot for P.Y. 1956 and 1957, 915 per acre-foot for F,Y. 1358 to 1560, and $17.60
per ore-foot thereafter. These rates were catablished on the assumption that the El Doredo Irrigation (g) Total opereting revenue dedustions prior to F.Y. 1049 charged in F.Y. 1948. The Prepared Bys D. B. Plipee
Distriot will operate and maintain works. total shomn consists of $323,501 for OAM during construotion snd $92,282 for
Por F.Y, 1960 the costs ooneist of $17,263 for OAM during Ghocked Byt L. J. Dlshep

{o) The $8.00 per more-foot reflects a nominal valae to Folsom muniolipa) md industrial water storage
facilities.

(d) Contraot negotistions with the City of Vallejo for water fram Cache Slough oontemplate for mnnual
lusp sum payment ruther than a per aore-foot charge.

(o) Cumuledive sotimated investmemt (capital costs) of the MAI plant in serviee st sud of fiseal year.

appropriated O&M.
conetruotion and $148,460 for appropriated OkN.

(h) Cumulated annual operating revenues socrusd during F.Y., 1941-1949 less cumulated
operating revenue deductions for the same period.

(1) Historiosl data are from Control and Finance and OAM records.

April 29, 1965

214-208-2240
OPC 969085
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Table I8 ) 14
IRRIGATION WATER SERVICE REPAYMENT ANALYSIS
CENTRAL VALLEY PROJECT - CALIFORNIA
(including San Luis Unit)
Water deliveries Revepu: eduat: Other redi )
ear 1 " ll R Opersting . N Sperabing Bevemms d 1cme L i revenues c: & : :
s Maeals . —t Net ?  ted to irrigation : Irrigstion plant H : Year
o ' ! P ¢ sao . 'y 2 ' 4 s s ' s : San 1 T ' 3 s t ' s B g : ' ' ' ' ting : b Ld : Fiscas
[ ' 1 Saoremento 1 Oomtra ¢ Delta- ¢ Priest-Korm Canal 3 Maders Cemsl s Pelsom 1 Baa ' 1 Joaquin 1 8 tor 8 - Fol s : : Operesien 3 1 hagiag ¢+ opera : T v ¥ T Fiscal of
' t Jonquin 1 Owale : COoska : Mendota ¢ Class : Class 4 Claes  Class 1 8ly 1 Servios : lLule s Total :‘Lr : ‘;::: °: "o-nu_-:“ 2mn°i°$u1 l::::: ,ﬁmm n": ol : Hadors Semnd sly : s:n'i-u ) San Lufe  sMieo. 1 Total -d ' 1 emevgy Total ¢ : Power ; ¥&I ; Cumulatiwe ; Balance : s
'.'.(.)’ tyoar 1 .?"' + it ¢ Ceals ¢ Cemel 12 vl 2 s Park : 4rea 1 umit ' 1{$1.60 aof.t s umis 143000 a.f.s Oamal + Classl ¢+ Class 2 ¢ Clase 1l 1 Olaas 2 rk ' ¢ it [ ' + mainbmasos 1Beplecements (2.8 mille $  Tevenueo + investment '::‘:; ¢ yoar : study
: ' ) : : ! ! : ! ! ' ! * I -m-;bim). . 1(82.76 aefa)saftor 1940)1(#5.50 8.£.)3(#3.50 aof.)e(91.50 Muf)s (43.50 0.£.)5(01.50 6..):1($2.80 a.fu)s . (o) (7,80 a.£.)s ' 3 empecess reserve 1 por ki) : : Doy : () : ‘ P
: 1 ' . ofs = (&) : = <
T ? 3 % 5 G 7 g 0 1) 3y i R 5 * : * ! — ! L {9 st S S 31 n » i1 k- % 7 8 3
18 17 18 19 10 21 22 26
Aore Pest . Thousand Dollars
2o e Thousand Dellars ——
1941 20 20 1941
a 300(1) 98 476 +570 ;3 i
o uog 222 972 800 <608 2.100 L3
“ uo,m“) 660 46,585 167, 665 69,443 1.189 12,800 2.428 L
4 188, 700 767 133,121 260,578 79.480 1.822 45,000 1.389 is
1946 171,:"(1 687 108,880 284,779 108,386 2.045 459 4,588 1946
“ m,ou? 813 74,781 200,310 114,420 2300 f:,.,-, 5.178 . L7
“ ss, omald 2,428 20,082 61,078 87.772 8.480 20.125 6.507 . ® () ) 22,6622  22,662.2 L8
1 40 m1,088 3,47 92,808 307,361 318,309 12,143 159, 242 4,52 1,176.574(K) 2,631 1,179, 608! 45501 . 2,215, 4,299 k9 1
] LY 143,008 4,957 138,047 140,888 447,496 246.391 17.360 207,558 211,547 16.480 663,080 52.000 4.376 720,014 -21.888 125,017.5  125,084.9 50 2
3 1 7,743 4,604 1,652 207, 838 121,765 433,276 125.523 17.686 1,080,200 215,300 2.718 1,276,213 -618.307 151,672.6 152,358.3 1951 3
« m Pyt 5,087 31,018 66,011 260,202 13,678 129,809 549,084 86,271 1730 uise  mo.sm Seoame 47,878 1oe.0es 27,280 1,336,689 268.000  100.436 1,698,108 607999 189,320.1 190,613.8 52
i = 3,300 3,600 109,673 168,685 469,719 49,025 145,149 979,307  36.560 13,679 363,857 569886 069.5T8 171688 217.728 37.748 TE4.809 263,000  313.615 1,301. 604 908,063 156,395.7 194,783 53 5
!n-: () L 2,000 9,108 196,303 300,464 442,438 63,860 160,881 1,188, 640 85.250 21,371 887,081 1,051:624 663,654 186.475 241.322 27.635 2,018.392 1,676,535 172.900 499.458 2,349.208 567.099 217,135.2  216,953.7 s hﬂéal @
Shrough 1964 1,160,836 33,460 339,421 664,808 1,807,027 116,568 1,172,764 4,884,916 1,261,964 115,100  1,187.976 1,941,829  2,262.138 407,536 1,379.968 163.321 8,700.221 6,645.308 044.200  020.229 8, 516,734 181,487 27,135.2  216,953.7 195h threegh
T e 31,500 12,000 245,000 326,000 470,000 60,000 210,000 1,363,600  47.200 42,000 867,600 1,137,600 706,000 210,000 315.000 10.000 3,324,200 1,087,400 173.700  661.000 2,572,100 952,100 208,52.0 307,392.8 1955 7
e 1968 38,000 16,000 270,000 340,000 610,000 85,000 310,000 3,700 1,668,700 52,600 52,600 297,600 485,000 3.700 T s,761.200 1,687,600 173,700 667,000 2,396.100 1,363,100 711,125,0 308,608.3 195% 8
’y & 16,000 290,000 400,000 570,000 110,000 300,000 5,400 1,728,400 1,000.000 65.000 L0100 1400.000 268000 366,000 450,000 5.400 6,236,900 1,537,400 175,700 712000 pem.j00  2,812.800 n5,082.0 33,752.5 51 9
10 [ 20, 500 21,000 510,000 476,000 540,000 140,000 268,000 6,400 1,810,800 58,400 73.500  1.085.000 1,862,600 810,000 450.000 394. 500 12.800 5,647,200 1,011,800 200.300 737.000 2,668,900 3,098,300 319,450.0 311,022.2 586 10
n 59 38,500 24,000 830,000 515,000 616,000 140,000 248,000 7,300 1,859,200 107.000 84.000  1,165.000 1,802,500 772,800 490,000 372,000 14,800 5,860,100 1,611,600 200,300 786,000 2, 597,900 3,262,200 07,951,0  336,26K.0 23 un
1t [ 111,200 27,000 430,000 560,000 490,000 140,000 238,000 8,200 43,000 1,992,400 306,600 94.500 1,228,000 1,926,000 736000 450,000 357,000 18.400 04, 600 6,278,700  2,041.400 207.500 807.000 3,146.900 3,129,800 358,929.0  34b,109.2 12
13 1981 177,80 80,000 375,000 675,000 475,000 140,000 228,000 9,100 86,000 2,129,600 488,100 105,000 1 490.000 342.000 22,800 127.500 ° 6,075,400 2,041.600 £207.800 930,000 3,168,900 3,506,500 u13,131,0 39h,80k.7 1961 13
1 62 237,800 32,000 895,000 597,000 487,000 139,000 215,000 10,100 121,000 2,246,900 654,000 112.000 1':5:% 2'85:38 ;g':: 486, 600 322,500 26,200 181,500 T.oM.700  2,087.800 S%0.600  seL.o00 et R MJ’%.O ﬂﬁl’h“'h 22 ’ ih5
15 e 202,000 34,000 416,000 699,000 157,000 11,000  15¢,000 2,559,000 803,000 119,000  1,462.600 2,096,800 479,500 27,500 251.000 7,204,500 2,087,800 320,600  875.000 3,261,400 4,033,100 473, 80,0 3 7,723.3 aa 12
W s 340,800 35,000 437,000 12,000 187,000 2,464,300 935.800 182.600 1,629,500 30.000 200.£00 7,500,800 2,148,000 300.900  889.000  3,371.700 4,167,100 &3,2.0 - bo19.2 & )
1 e 62,500 35,000  388,300(%) 13,000 217,000 276,600 2,714,400 1,061,500 122,800  1,184.100 32.500  825.500 2,087,000 9,446,000  3,041.100 1,079.600 1,366.000 5,476,700 3,968.300 77,700:0  643,k07.9 7
4,651,100 685,922,0 65,978.8 1966 18
18 10e8 410,800 35,000 13,800 241,000 367,500 2,867,500 1,151.200 122,500 34.800 361.500  2,766.200 10,871.600  3,030.100 1,079.600 1,611,000 5,620,700 , s »
v e “a700 34,000 14,500 234,000 459,300 5,012,200 1,253.80 119,000 37.200  306.000 3,444,600 11,076,000 3,030,100 1,079.600 1,875.000  B,752.700 im0 §h,152.0 Qa0 a b
0 & 473,000 34,000 16,800 284,000 651,200 3,150,200 1,308.200 119,000 39,800 428,000 4,184,000 11,067,300 §,080.100 1,079.600 1,826,000 §,934.700 825572200 696.109:0 63904222 6 21
2 oy 496,200 3,000 18,700 304,000 843,100 3,288,300 1,361,800 115.500 41.800 468,000  4,825.200 12,048.900 5,030.100 1,079,600 1,877.000 6,088.700 72012 300 T 6326009 % 22
” T 526, 500 32,000 17,600 339,000 784,000 3,440,200 1,448,100 112.000 43,800 608,500 6,511,800 13,408,800  3,001.800 1,104,900  2,139.000 8,326,600 pHile 4
B 10 560,700 32,000 371,000 029,800 3,589,500 1,614,400 112,000 56,500 6,201,000 14,275,300 2,0.00  8.476.500 fpla-te Geos "B &
» n 570,800 51,000 401,000 918,700 3,730,100 1,689,200 108.800 601600 6,890,200 18,008,500 448,000 6,08..500 9,040, 300 607,016.5 13 2%
w7 586,300 31,000 487,000 1,010,800 3,682,800 1,809.600 108,600 £40.800 7,678,800 16,826,600 prcpree S 9,628,300 97,3882  Th 26
[T 4,700 30,000 452,000 1,102,400 3,987,900 1,886.400 106,000 678.000 6,288,000 14,976,900 z,761.000 8948, 500 9,678,600 587,709.6 15 27
27 76 800,800 30,000 475,000 4,017,000 1,652.200  105.000 712.500 18,027.100 2.762.000 »040- o !
9504 500 9,722,800 577,986.8 1976 28
% 1976 608,600 30,000 467,000 4,083,800 1,886,400 105.000 746, 500 16,673,300 2,764.000 6,950, %
77 609,000 29,000 516,000 4,085,200 1/674.800  101.800 774.000 L oo oS- L s R Erri el )
50 78 11,000 29,000 4,000 4,088,200 1,680,200  101.500 801.000 16,740,100 2,701,000 ‘oS,  807. " 2106.5
» 3 3 085, 680, . - 16,761,100 2,767,000 8,968,500 9,807.600 7,364.0 531,106, 79 AN
noow aLwo 28,00 0,000 4,089,500 1,682,200 98.000 sa8.000 16’ 785500 £,766.000 6,056,600 9,829.100 ANk 8 32
X ,000 4,114,500 8,000 J » 789 s 105 *
. 496,703.3 1961
3 1981 27,000 577,000 4,188,900 24,600 865,500 16,799.800 2,767.000 8,988, 500 3’&;}% h?gil'n::g % %
8¢ 82 27,000 589,000 4,136,900 94.500 888,800 16,017.600 2,766.000  §,962.500 9,876.100 w2231 8 35
85 8 26,000 596,000 ¢,148,900 91,000 287,000 16,627,800 2.700.000 ot 9,885.600 LhigoBis @ 3%
38 04 28, 605,000 4,15 . 807. ' * * BEL. .
¥ e a.:%’ 605,000 ‘:m:;gg :}% 918600 16,844,100 2,766,000 6,951, 500 9,892.600 u27,727.9 8 37
9,893,600 b10,470.3 1986 38
30 19088 25,000 612,000 4,159,900 87.500 918,000 16,845,100 2,765,000 e 9,898.600 32077 8T
R 921,000 16,648,100 2,768,000 , 540, »
26,000 814, 000 4,161,900 87,500 16 649,800 2763000 6. 949, 500 9,900,100 375,9k3.6 88 Lo
40 1] 25,000 18,000 4,168,900 87,500 922,800 16" 647.860 2 764,000 6,960,800 9,897,100 358,682,5 8 W
:; :: 24,000 816,000 4,162,900 84.000 824,000 1647 4 3la,b1.h %0 k2
. ;2)2,160.3 1991 H
802.2 097.0 92
44 ” 1,119.1 281:716.8 93 LS
4 ” 1,125.1 269,330.6 s k6
:: :: 1,129.6 250,939.9 95 W
“ 1o 155 Shanl i
. o
“w n J 1akon) 579,898 50
[ d hod 1,1hh.6 177,3%h.1 9% 51
g :o; 7,364.0 1,171 158,9%5.9 2000 52
- 001 N h,ng% 143,57h.6 mm ;‘3
" o 1 121,482 03 55
o4 o8 110,4k2.0 & 56
..' g: 99,397.8 o5 57
8,353.6 2006 58
» 2008 17,309k 7 9
» o 6,2%5.2 o8 &0
22 naEs o o8
176.. 10
62 10 ’
33,132.6 2011 2
& o 4 . 2,088k 12
“ 12 / \ t 1,0k4.2 e &
L] i . 6,960,500 9,897.100 0,0 1,lk7.1 696,190 0.0 2
0 1 35,000 611,700 24,000 338,300 509,000 487,000 137,000 216,000 17,500 616,000 1,108,400 4,162,000 52,500 100.000 1,882,200 84,000 1,184,100 2,096,800 700600 © €2M.000  322.500 .00  924.000 6,76,000 10.000 16,847.500 3,001.500 1,104.500 ETH.00 % 2 " s' “’m = —
: . o sT7,150.084 193,725, 176,490.0 933.9 9.0 X otale
Totals 3,287,388 30,711,600 1,613,409 20,671,421 36,479,808 20,628,027 6,194,553 14,364,784 935,000 27,860,000 050,066,000 225,901,916 4,396.864 38,000,000 84,457.600 5,646,100 72,352.475 124,179,329 44,743,620 20,600,936  21,167.968 2,515,200 41,790,000 362,396,000 765,321 870,877,221 170,670.406 £8,561.500 139,912.229 1 s 7254/ » »
(a) The 1nitial year ef study 1s the first ysar in which mn operstion and maintenance appropriation is recelved. (h) Cumulated estimated investment in irrlgation plant in service at end of fiscal year.
(v) Deliverias iz fukure ysars are setimated requirenste of Grusslands Wator District assumed to oome through Prepered by:  D. B, Flipse
Delte-liendsta Ommal or from Priwmt. (4) For oslendar year.
’ . Checked byt L. J. Bishop
(o) Pigures uweed us rep prebable aversge . (3) Yor six months, Jesuary threugh June 1948, in order to report om fizoal year basis. April 29, 1955
. s
(4) Obe dellar per asre=fost for F.Y, 1968 md 19675 $2.00 per aore-foot for F.Y. 1968, 1969 and 1960; and $2.60 - (k) Operating revems deduetions through 1949 are oumulated end shown in totels as the expenditure during fisoal year 1940.
por aore=foot after P,Y. 1960, These rates are established om the aseumption that the Bl Doredo Irrigation )
Pletriot will eperate snd paintain works. . (1) Represscts the differmmes betwem lated total op axd operating revemue deduotioms through fiesal
yoar 1040,
(o) The $1.60 so aore-foot figure reflects the nominel value to Folesm irTigation water storege md diversion
facilities. (=) Weker deliveries, op ing. md op Bg revemue d 4 are frem ObM or Gestrol and Finanoe recerds.
(£) The finmoial assistanes required frem powsr 1s paid from net power revees thet becoms availadle after (n) A portiem of the Delta-iandota Camel Service ares is assumed to be served through $aa luls feollities. It 1e 805-208-46
retirement of the power investment. estimated thak 90,700 scre-feet would be exohsaged beginning in 1968. o085
: GFO 96908
{s) The smowmt of finemoial assietence from mmlsipel md jndustrial water revenucs is the net uvailable after

the retirment of the MAI investmmt. This smount 1s applied teward repamment of the irrigation plaant
investment snnually as 1t beoomes availsble. .
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Table 19

CENTRAL VALLEY PROJECT-CALIFORNIA
(Including Sen (Luis Unit)
POWER SYSTEM AVERAGE RATE AND REPAYMENT STUDY

AVERAGE POWER RATE USED TO GOVER REVENUE DEDUGTIONS AND THE RETURN OF GCOSTS TO BE BORNE BY POWER
PRELIMINARY

1 2 3 M
5 6 7 8 9 10 11 12
I » l b » % u 8 19 EJ 2
22 =
Sale of ¥lectrio Energy = Kilowati-hours oparating Revemuss — I 1 23 I En [ 25 E T 8
Tating Revenmue Deductions
B Prior Y Income Deductiona
year Sale of Project Surplus Enersy Surplus purchaged yYrRrTy— o ‘ear - Nek Investment Repayment from Paver Revemues
of Hacal sotal " — fed Pover Blocinte peansatostion gotal Repayment of Investaent Plant Expenditures End of Yoar %
TR -] d
Stady | Year | Project Use Firm Yomfirm Cols. 3, B, &5 | Project ges| U.23 itlls | 2.50 Nills Setete | core vty, of Eomit Frovisions | JFoetion & Service | Gols, 13, 14, Interost Boaring Intorent Fres Sarplue Flocal |Year
3 sPter 1978 v 7 8, 9 Hours goat for nce 15, & 16 Interest Principal Total
5 97 Af'ter 1964 Reverme & 10 Replacenent | EXPenses 3% :1:::1;0 fotal Plance to | CiHative Is tudy
- - _ _ § $ § -~ 3 $ = be repald
] ] $ 3 ¥
3 $ 3 3 3
- $ $ 4
g $
194
19 i
X
. TR — e 1,079,574 10,062 6a,750 | 1,918,30 0 22583 | 2,256 .
B s T I [ 8 y 13,71 1k
3| o 3,672,000 S rste | obosdrs || 1z B | 269,63 ETEvY TR NG St e 1,560 iy 1,148 A R e 1
! $51em 00,722, 1009, 4298 ok, 539 9,180 | 2,704,580 71,05 iz | 3is30.807 B2 . 5. E1T L8 B e i 1
134y 2358,/ 539,492,257 1,344, 643,250 13,980 2,801,732 569,781, 000 3% g-)y 7,778 541,155 2 + 1808, 83 5,080,762 | 11,9664939
H 19 9,158,058 1.6153?5, 0 1,624,473,50 21'350 Goug2. 53 s 7;;- o 7-332.;?3 gg_l.gsz 219.350 1,255,412 E.Eggg.g:i ggggg :ggguk 1&.028.233 9.6 4676 igw §
0 1,730:966;570 56 + 1312 1 57,999 § 1603, s 1320, 79 24,580,701 | 15,611 ;
T T FER R PR ATS 2 PRI 4 1312 $ Zop57h | 91331.153 70519 6721276 ,E;”" 6,447, 224 534,816 Saaorias | Swdorse | 1317630 1348 i
952 59,906,166 1,937.119.8. 13,80: g B 10,530,161 350, 200 56180 1578 8,988,358 | 070 288 2,74, 2.2 1949 5
1813 3,803,597 2,511,129,576 149,834 8,283,251 2510, 2251
It 152 21000 pRerSessd 2e3200e | 2199020, 50 Sinds | sracm | b S| e Mo,000 | 1,167,235 12,301 | L.7b9,5k 154,081 96,1 \257,913 | 61,680,975 | 30,552,018 1950 5
0 15 212,700,110 1,150,730,787 [ 1,160,873, e 532117 | 5.95203L 51833153 e | BEs 92400 9721922 FIEEAE R el &i232,750 gi6i561 | 7.336:189 | 78.491.500 *30a. 354 1951 7
Prior year adjustaents e S . siigage 0 0 2,000 87,319 322,823 | 1,612, 19,308 HE N I g»gﬂs-ggg 20,812,702 | 36,963,654 i 5
! AN 27754 4096, 16785, 5,068,750 | 34,114,517 :
Subtotal thru 1954 (451,311,681 . 43,908 195! 10
954 (¥51,311,87) | (12,63,089,189) | (4,524,632,867) | (17,619,033,873) | (1.136,189) | (56,15%,181) | (9.718,587) | (1,420,977) | (68,423,93%) [ 0 (2,898, 66; ’ Prior yoar mdjustments
{2 1 Zaooooo | L. |62 oo0,000 | 6 6,16 S066) [ @aazLlon | (T5.91) [10.1T5.681) 0 (165253 | (6,721,020 | (50.927,233)
1% T T 2250, 620,000,000 | 2,090,000,000 | 060,000 | 6,160,000 | 1,950,000 4 497,000 | 908,000 Subtotal taru 1954
1 1357 293,000,000 1:%0:888:% 5%:3332% g: ‘og'%'% 3,059 a;a,ooo :A&o",'szsz",o‘oo" 55,000,000 | %%M 6.%\8,% 1,004,246 415,180
b 1958 305,000,000 1,880,000,000 25,000,000 5 H0 000000 1,939,000 9,000 | 11,783,000 | 232,000,000 1'582 670 1613 3753709 2228, 1,159,7 '—?ﬁﬂ'ﬁfé" 167,5)
15 1359 325,000,000 113201000,000 ’0001000 | 2.730,000.000 1,481,000 501, 11,204,000 | 238,000,000 e 968,000 | 3,844,670 1938,000 | 1,370511 ] B.563.813 | 108.3981000
‘%$_'%3‘§1°‘"—1§M&_1.m 210001000_| 511100001000 Bole | T | dnmaten | Brceeros e Seron | 3iikorted Brdy | DENG | kb | i
345,000,000 1,370,000,000 _‘_I?E"_" __jsﬁ.‘_____%_lzj_og_ 265,000,000 . +829, 173,510 2,016,360 6:157.150
3 e 353,000,000 2. 3h010001000 1.397:338:388 g:heo'ooo'ggg R 000 T II1B23,000 | 274,000,000 Jl..ggli\.agg 976 500 et X 5 ’Bhordos A | doeitne
2| B | e | nea | i soner | e | pam ) st R S AW mE
2,210,000,000 | 1,171,000,000 0,000,000 ! i 2620, 1000, 2,093,000 638 1054, +890,98 | 162,012,000
21 ) —fzﬁ;'m"m— 1210,000, 111,000, 3,750,000, 2,810,000 132,000 | 13,394,000 1 4 58,000 957,000
_i%_ 2,550,000,000 000 50,000,000 4 . 313,000,000 2,353,000 £h0.000 1,877,188 6,185,212 | 190,374,000
2233 198 27,000,000 21130,000,000 —é’ﬂ—-—omo,m —ﬁw'm‘wo— i 1,863,000 20 | 130 5% 1000, 000 2;37 oo Sloon0 }5-223.% 2,543,091 5,821,505 | 135,356,000
2% 692,000,000 2,520,000,000 564,000,000 3,776,000,000 e K 2200 +000, R 2,535,804 23[7.196
2 1968 753,000,000 2,200,000,000 10005000 3:750,000,000 110,000 433,000 | 14,183,000 | 347,000,000 6lz, ET 51T
3 2369 £111,000,000 21200,0001000 oo | 31109:000:000 1,993,000 133,000 | 13,508,000 | 322,000,000 Pl B 2,145,753 e, 247
e | snaen | Simonag | Gpeed | fidihe B | Beem | wowen | gmeses s | BEs e | s
X 1,930,000,000 8,000,000 3 646,000 27954/ 1583, 3
o5 b 000, B o 4,000, YO0, 7,170,000 | 000 | 12 0G0 200,08 —‘gﬁ
= e | 100,000,000 L9%0,000,000 So2:000,000 31131,000,000 fl%giggg ué:ooo 1223531000 311410001000 W?@Tﬁ ri e
30 197 1,129,000,000 1 0. * 900, 2858, 136,000 | 12,984,000 311,000,000 » 1172, 1,163,381 611
o | | mmers | iiahw | biemis | anhmoe s | | Bh | M sasis | S B | fand
E: I RS T,750,000,000 &71,000,000 3T, %%% 306,000,000 220:000 | 2onnio00 iopgis | 6iror,oe
1,130,000,000 1,650,000,000 947,000,000 3,727,000,000 1368, * » 380, 301,000,000 ——E—gxm 269 1508,302
34 1578 | 1,151,000,000 1,630,000,000 ? 000,000 e 000 2,368,000 138,000 | 12,313,000 | 297,000,000 295, i o
35 1973 111311000,000 1:528:000:000 1,312:000:000 ;,;:;'g'ggg 23000 1390000 | 12,312,000 | 297,000,000 170,000 m’gﬁ 3'332'333 135,352 :270:238 176,490,000 | 173,731,096
36 jaso | 1.132,000.000 1 o1 0001000 +723,900, 2,530,000 140,000 | 12,176,000 | 250,000,000 750,000) prrstoedl B ) ,406,000 1361325'095
37 g 1.132,000,000 72511 000,500 S0 : L To3Go0 158,361,096
13 401,000, 1368,
38 1982 | 1,132,000,000 1,011,000,000 oy Hngeed 13’1—‘521'29'2
by 1011, 000, 2,830,000 2,528,000 e 0, 533,0
s | na | b Lo e e e et
a 1985 1 1.133.000,000 1;010,000,000 *a30. 0328 307000 129,505,99
~ L 2,832,000 2,526,000 . o 122,141,026
i | e | 130 110101000,000 2.0 2,02, a0t 114,777,03
28 | 11320001000 110101000,000 g 2,526,000 . +364,000 10T L3098
P 18 f _g. 5 +010,000, 2,832,000 2,526,000 et 100,049,096
9 1,13h,000,000 1,009,000,000 21835,000 51323:000 136,000 92,685,006
e 000,000 1,009,000,000 2,635,000 2,523,000 ‘ +3611000 5,321,036
e o 5 0 e 5 e fs
5,000,000 002, 000,000 by
W 1995 | 11135,000,000 1,008,000,000 e Rt +36k,000 e
50 199 | 17135,000.000 11008,000,000 iy 2221 1364,000 +289,09
| &5 | 141351000, 1,008,000,000 b S e »364,000 Rrsonsane
52 g 11155,000,000 TH007 1000, 000 Lot a0 2 521 000 . 61,000 301,096
53 1397 1,136,000,000 1,007,000,000 2,840,000 TR »30%,000 "
54 1998 1,136,000,000 1,007,000, 000 *gup. »518,000 236%,000 33113.09
55 2 '136.000, preciderdd 2,840,000 2,518,000 2 000 26,409,096
2 999 1-?"-%-% 1-331-°°°:$8 2,840,000 2,518,000 ’2@:000 19,015,096
| 24137,000,000 1,006,000, 2,842,000 2,516,000 S 11,681,036
o | 23642000 4,317,036
5; 2002 h317.09 & OB
2003 10,510, 304
3 peed +10,510,90
17,774,904
_%_._% 25,138,904
2
& 32,502 5
a | 5a e
] 2009 +230,50
2 | i 50,591, 501
g 61,558,504
4 2011 ey
22,301
2012 R
EG)
g 201; B 4,050,904
70 201 1,137,000,000 1,580,000,000 | 1,006,000,000 | 3,723,000,000 2,842,000 6,680,000 24516,000 140,000 | 12,178,000 | 290,000,000 750,000 | 1,222,000 2,172,000 370,000 4,514,000 7:384,000 0 o 195,956,000 0 176,450,000 0 91:z2u:30u
Total T,542,311,817 | 116,673,069,289 | 59,269,632, 867 | 233,185,033,873 | 103,850,189 | 502,TLMIEL T 117,250,587 TE5%2. 577 | 505,717,934 [T7:076,000000] WG H0L,000 [T1,688,665  [143835,072 | 32,209,911 |#96.133.6% g 503, 0N, 288 | 36,413,384 | 372,446,000 | 195,956;000 5. - chllilcn
K R 2Ol 413, 5 4k6, 19565 0 176,430,000 o 98,778,904
Fotes:
general - 1943-1954 data are historical from Bureau I a8 1 1 - visl £ 1a t d -
1945 et Tres sass of vecora £or Shasta Poverplant ¥nsre actual BT oen. For sorlhconont shargeatis ts pover e e mees rued on 1o the sustoncs ve. i verinar Golum 22 ~ e ostimtod cogts of the authorized features of the Gontral
oporgtion atarted in Juna 19¥4, 2wo ganerators purchased for Shasta after acumed completion of the system are estlmated as followa: e o s 10 pins. no mormal charge reoouped by tho Bures as. Val167 TR6Ject tatal $759,165,376 and aro tabula ted on Teble 15. e ooste CGolumn 22 (Contimied)
vere Tonted to Region 1 for at Qrand Goules from Februsry 25, 1943, part of the smergy rate, e whesling service oharges to power after for the San Luls Unit features as listed in the PP=2 dated June 29, 135U, Pollowing is th
%o Auguat 15, 1947. Payment ( #749,451) covered in Column 10 for 1945. F.P.C,_Ascount Nusbera apsumad completion of the aystem are eatimted as followa: &nd Tevised Jan. 20, 1955, are indlcated below: of e © & 1o the cost allocatlon nnd proteble repaysent
Anmal figures for years before 1954 include adjustoents for prior yeers, ontral Valley Project features:
For 1954 esuch adjustments are included only in the eubtotala and 322 Reservoir and Waterwaye (allocated portion) $ 31,000 Normal Charge (A0ot. 753.11) $235,000 san Luis Dam and Reservolr $ 52,116,000
Column 18, Reconcilement of the FI-54 financial data is shown on 321-326 Hydroelectric plant IM'O Suroharge {Acct. 753.12) 135,000 San l-uiu P\lnming Plant 37,333,000 Tran ugmu Proteble
gable 15. 342-349 fTransuiseion Plant 4000 TOTAL n Transnission lines 8,920,000 i Allocation Repayment,
371-379 teneral Plant (allocated portion) 000 Qeneral property 1,073,000 5
§dlumn 3 lrhe energy for project use mm::u service to the Gontra TOTAL sl'.?gg:‘m! Colmum 18 ~ e adjustments applicable in F.Y. 1954 for prior ::;'m 1“::191 pumping plants miuﬁiooo ""E:i;“éi:‘.;"“ $ 18,472,000
Qosta ta-Mendota Canal,Foleom copstruction, the Shasta and years arei 8 cal and purp intake canal 8,487,000 1 H 2,
Fotant areas, the Sacremento Oanals, and the Sen Tols matt, Golumn 15 — The annusl operation, mintemsnce, overhead costa Pleacant Valley canal and purp intske canal 7u:sz;,ooo ;i::“af\:“;?;’;nr 52,749,000
N chargeavle to‘ipgner operation after completion of power syatenm are Reduction in P.Y. 1953 firm revernues § 1,034 Pleam{d Yalley pumping plant 14,579,000 h"“"onz 0 6.302,%
golumn & = o amounts of emergy llsted under £irm include project ostimted as followsi Reduction in F.Y. 1352-53 non-firn revemuaa 42,874 Channels, 1evees, and flood works : 3,534,000 Total Ronreim -
urplT5-eESFEY plus eupport emergy purchased whon the onergy aveilable in PORAL %W Zotal San Iuis Unit 0T onreintursable 77,591,000
any one month is less then the onsrgy required for proference egenoy fir Production Plant Authorized Gentral Valley Project 753,165,376
load. Poleom snd Nimbus powerplant oommence operation during e Etee A= Golum 20 = Interest is celoulated at 3 peroent par year on the Total used in Repeyment W%T}E R eaaion 696,14,
and Trinity in 2,Y, 1961, wits an increased dependable eurplus capacity Operation 3 553:000 unanoTtlzed Interest-bearing investiment a} end of the previous year Nundolpal & Induotrial $696,1149,000 $493,725,100
a8 eupported by Pacific gas and Hlectric Gompeny. e total dependable Haintenance 554,000 (oolumn 23). The 194 figure inoludes §56,475 applicable to 19%h, Water Y
surplus capacity under oonditions of full irrigation developuent hiae been Administratlon and general 270,000 Surplus Pover 105" évggg U, 545,500 &/
ostiz-tod &t 340,000 kv, and at variable amounte during the development gubtotal L3, 000 Gtal Relmbursable ALYA 2,440,000 b/
period. pransaission Systen grend Total $388,308,000 '.
Zransaisslon Syeten
Golumn 10 - Includes collections from customers for whesling 6.000 I T et T T e Sles RSB0
surchaTEe; appara tus maintenance and an allocated portion non-operating Cperation § 3764 . 4 Irrigation aid fram Power Sales(aes Col. *
revemues. Under ultimate conditons Golumn 10 includee: Maiptemanae 362,000
Adainistration and general 131.000 24 $176,490,000
Wheeling suroharge {Aeo¥. 64,1 135,000 Subtotal ¥ Coluans - 25 -
Tt sttt e A L T Ry
_power cperaticms (asob, 580,561) ,000 other - gon-t:pemung allocated 100,000 and next to amortizatlon of the interest-free investimat, wen
foral Wg.m
LIt Column 26 ~ 1 cusnila
Oolum 12 & 13 - Busrgy %0 support firm load is purchased from the 50th year aTter the ﬂi‘é 233‘??&17,23 (San ::;ﬁ u‘:ﬂ“@' the
: q %otric Oompany at & rate equal to 1,15 times the average are placed in eorvice in 7.Y. 1964, )
APRIL 29,1955
129, 805-208-47

Pacl
price per kilowaii-hour for the asoumulated total-of all smergy sold to
the Of .
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MUNICIPAL AND

Table 20

INDUSTRIAL WATER SERVICE

LAND-302

REPAYMENT ANALYSIS

Opere ting revemss

Operating revenue deductions

CENTRAL VALLEY PROJECT - CALIF

Vater dsliveries .
: : ‘ Contra

ORNIA (Including San Luis Unit)

Investment repayment
from M&I revenues

t
t
:

; 3 Fohem : ; : :
Y::r‘ : : : i Costa Shasta Park : service : San Luis : : f Ini?rest 3 Mal Irrigation Plant
swdy Pecal | Contra | Snasta sly Polson ° San * oanal i dam ¢ umdé : ares city Unit : Replaces : Net on : Balance ! Balance : : Year
. year ' Costa e Park service Iuis P (410 a,f, ¢ aves  (($17.50  :(48.00 of ¢ (415,00 P 0O&M bl Punping toperating :  unpaid Net Cumulative tobe 1 : tobe Flscal : of
() | ! oanal area uni$ ' area Unit Total : after 1948) (920 5"’). “"'&) : “i:S "(l:;” T et Miso, fotal :expenses : TO8 enerey : Total : Lovenue balance revenue an?ssment repaid i Investment : n(spald :  year : a?w;y
: ! : t : B : 3 : ° : : 1) 3 a
H 2 3 4 5 6 ? 8 L 10 u 1t 18 u b1 16 L 18 19 20 21 22 23 2L 25 % 27 28 29
____..M"-““ ———"‘“‘"’." dollgre ——_———mu dollars Thousand dollars
9% 2,44 R 10,3 10.3 1941
Yo hess W,688 12.2?’1 12.2?.(1 12
R 5,013 5,013 13,692 13,682 L3
9,286 286 19.716 19.716 Lh
W 10,167 10,167 21.781 21.1¢7 Ls
1946 10,818 10,818 40,563 %0.563 1946
%ok 13 1335 235 i
g , . 539 B N 8
1 b 15170 3 Lok T 6.491 159.232  Lol.ozk 11839  M15.863(8) 3851000 139.2 -100.7 e oo o 1
2 50 18,509 340 18, 185.090 6.806 3.304 195.200 135.438  13.100 17.105  165.703 29.497 159,48 -130.3 6,734, 7 6,965.7 50 2
1951 19,939 20,366 199,387 8.578 .706 208.671 18,527 9.200 14,900  172.627 -
Z % aom 22,25 217.80]  9.273 - 286 c29.80 176.96h 9800 14.396 20360 260 e 7 I .2 v 2
z gi 24,532 g1 25,023  2U5.316 9.825 1,285 256.426 148,496 j2!300 17.307 176.103 80:323 202.8 _122:5 '356:8 .,’010:5 2 5
e 27,184 616 27,800  271.143 12,311 222,899 506.353 166.712  1h.300 20.887  201.893 30k i€k 175.3 129.1 9.527.0 1005146 H
Total
g 198,563 2,664 201,527 1,566,625  53.284 230,980 1,850.889 1,182,541  56.200 96.834 1,335.575 515,31 1,009.9 _62l.6 9,521.0 10,0516 195, through (1)
7 1955 30,000 650 30,650 300,000 13,000 10.000 323,000 165.700  13.%00 "19.0 198,100 124.9 251.3 ~126.4 7,178,0 7,629.0 1955 7
[ 1956 33,000 700 400 34,100 330,000 14,000 4,000 15.000 73.000 165,700  13.%00 21.0 200,100, 172, 195.7 - 22.8 247.0 7,920.8 1 8
9 57 36,000 7% 800 37,550  360.000 15,000 8.000 22,500 "us.soo 165.700  13.400 23.0 202.100 213.3 198.0 15.4 ;:51-,_0 3:175.1. 929, 9
10 58 ig.ooo 800 900 40,700 igzg.ooo 16.000 13.500 30.000 459.500 165.700  13.400 25.0 204,100 255,14 204l 5.0 7,526.0 8,133.4 58 10
n Zg 2,000 &0 1,000 43,850 .000 17,000 15,000 igooo 7.000  165.700 15.&00 26.0 205.100 291.9 203.3 886 §,526.0 9,001, 8 59 11
12 45,000 90 1,100 2,600 9,600  U450.000  18.000 16,500 20,800 000 560.300 167,200  14.300 28,0 209,500 ¥%0.8 226.1 124.7 8,910.0 9,301 0 12
1 1961 47,000 950 1.agg 5,200 54,450  470.000  19.000 22.800 41,600 55.000 618,400 167.200 14,300 30.0 211.500 Lo6.9 232.6 174.3 10,082.0 10,301.8 1961 13
1 62 ,000 %0 1, 7,600 58,950 490,000 19,000 24,500 . 62,500 666,800 167,200 14,300 31,0 212,500 LSk, 3 257.5 196.8 10,098.0 10,121.0 62 s
1! 66?' 51,000 95 1,600 10,000 63,550 510,000 19.000 28,000 80,000 65.000 712,000  167.200 14,300 32.0 213.500- L98.5 253.0 25,5 10, 808.0 10,585.5 63 15
I 52,000 1,000 1,700 12,200 66,300 520.000 20,000 . 800 97.600 742,400  167.200 14,300 33.0 214,500 527.9 26L.6 263.3 17,454.0 16,968.2 N 16
17 65 52,000 1,000 1,800 14, %00 11,800 81,000 520,000  20.1:00 31,500  115.200 177.000 938,700 178,200  23.500 57.0 258.700 660.0 Lek.2 255.8 17,962.0 17,220.k 65 17
18 1966 52,000 1,000 2,000 16,500 12,100 83,600  520.000 20,000 35,000 132,000 181,500 963.500 58,0 259. 700 703.8 130.5 273.3 18,252.0 17,237.1 1966 18
19 67 53,000 1,000 2,100 18,500 12,400 87,000 530,000 20,000 zg.soo 148,000 186,000 995.800 59.0 0. 700 735.1 430.9 30,2 18,387.0 17,067.9 67 19
20 68 55,000 1,000 z.agg 20, 12,700 89,100 530,000  20.000 .200  163.200 190,500 1,018.900 59.0 260,700 758.2 426.7 331.5 18,387.0 16,736.4 68 20
n 69 5k,000 1,00 2, 22,200 13,100 92,800 540,000 22,000 42,000 177.600 196.500 1,053.100 61.0 262,700 790.4 INU:HA 372.0 18,612.0 16,569.4 69 21
22 70 56,000 1,100 2,500 24,000 13, ko0 96,000 550.000 22.000 43.800 192,000 201,000 1,083.800 62.0 263,700 820,1 L1h.7 Los.L 16,184.0 70 22
R 1971 55,000 1,100 25,600 13,700 97,300 550,000 22,000 204, 800 205.500 1,101,100 64,0 265.700 BIS.L Lok.6 L30.8 15,753.2 1971 23
72 52000 1,100 7.200 14,000 100,800 560.000 22,000 217.600 210,000 1,128,400 64.0 265.700 862.7 393.8 1u68.9 15,284.3 72 2h
:2 1 56,000 1,200 26,600 14,300 102,600  560.000 24,000 228,800 214,500 1,146,100 65.0 266,700 879.4 382.1 497.3 14,787.0 73 25
7 57,000 1,200 30,000 14,600 105,300  570.000 24,000 2%0.000 219.000 1,171,800 66.0 267.700 90l.1 369.7 534k 14,252.6 7k 26
27 5 57,000 1,200 31,300 14,900 106,300  570.000 24,000 250,400 223.500 1,186,700 66.0 267.700 919.0 3%.3 562,7 13,689.9 5 27
28 1976 51,000 1,200 32.2% 15,200 108,400  570.000  @.000 260,000 228.000 1,200, 800 67.0 268,700 932.1 32,2 589.9 13,100.0 1976 28
29 11 58,000 1,200 33, 15,500 110, 800 580.000 24,000 268.800 232,500 1,224,100 68,0 269.700 o 327.5 626.9 12,4731 71 29
30 18 58,000 1,200 34,600 15, 800 112,100  580.000 24,000 276.800 237.000 1,236,600 69.0 270.700 5.9 311.8 65L.1 11,819.0 78 30
31 19 59,000 1,200 32'338 16,100 114,300  530.000 24,000 284,000 241.500 1,258,300 70.0 271,700 986.6 295.5 691.1 11,127.9 79 N
32 80 59,000 1,300 36, 16, 115,600  590.000  26.000 291.200 216.000 1,272,000 n.o 272.700 999.3 278,2 721.1 10,406.8 80 32
1981 60,000 1, 37,200 16,700 117,700  600.000  26.000 297,600 250.500 1,292,900 72.0 273.700 1,019.2 260.2 759.0 9,6L7.8 1981 33
g 9:2 60,000 1.3}% 37,800 17,100 ng.?oo 600,000 28,000 302,400 256,500 1,303,700 73.0 274.700 11029,0 2h1.2 787.8 8,860,0 82 3
3 :a 61,000 1,300 38,400 17,400 120, 610.000 26,000 307,200 261.000 1,323,000 7%.0 275.700 1,047.3 2215 825.8 8,034.2 83 35
3 61,000 1,300 38,900 17,700 121,400  610.000  26.000 311,200 265.500 1,331,500 15.0 276,700 1,08k, 200.9 853.9 7,180.3 & 3%
3 85 61,000 1,300 39,300 18,000 122,100  610.000 26,000 314,400 270.000 1,339.200 16.0 277,700 1,061,5 179.5 862.0 6,298.3 85 37
8 1986 62,000 1,400 1600 18,300 123,800  620.000 26,000 316.800 274,500 1,358,100 16.0 277.700 1,0080.4 157.% 922.9 5,375.4 1986 38
ig % o 3 18,500 124,300 620.000 318,400 279.000 1,364,200 18.0 273.700  1,081.5 1340 950.1 k25,3 87 39
88 62,000 gg,goo 18,900 124,700  620.000 319,200 283.500 1,369.500 78.0 279.700 1,089.8 110.6 979.2 3,Lk6.1 88 Lo
W 89 63,000 ,000 19,200 126,100 630,000 320,000 288,000 1,384,800 £0.0 281.700 1,103.1 86.2 1,016.9 2,h29,.2 8 Ll
k2 90 19,500 126,400 292,500 1,389.300 80.0 281,700 1,107.6 60.7 1,046.9 1,382,3 90 e
R 1991 19,800 126,700 297.000 1,393,800 20,0 281,700 1,112.1 3h.6 1,077.5 30k.8 1991 %]
92 20,100 127,000 301.500 1,398.300 82.0 283,700 1,1k.6 7.6 1,107.0 060 25,933.9 25,131.7 92 Lh
}:2 E) 20,400 127,300 306.000 1,402. 800 4.0 283,700 1,119.1 0,0 1,119.1 24,012.6 93 LS
9 20,800 127,700 312.000 1,408.800 82.0 23-700 1,125,1 1,125.1 22,807.5 ok L6
W 95 21,100 128,000 316.500 1,413.300 82,0 283.700  1)129.6 1,129.6 21,757.9 95 W7
Le 1996 21,400 128,300 321.000 1,417,800 85.0 286.700 1,131.1 1,131.1 20,626.8 199 L8
49 97 21,700 128,500 325,500 1,k22, 8.0 286,700  1,135.6 1,135.6 19,L91.2 97 Lo
50 98 22,000 128,900 330.000 1,426,800 8.0 286.700 1,1h0.1 1,140.1 18,351.1 98 50
51 99 22,300 129,200 334.500 1,431,300 8.0 286.700 1,14Lk.6 1,14k.6 17,206.5 99 51
52 22,600 129,500 339.000 1,435.800 87.0 288,700 1,147.1 1,17.1 16,059.4 2000 52
5, o1 14,912.3 2001 53
5 02 u,gsg.z [} g};
5 0 12,618.1 03
% o 1,471.0 o %
51 ] 10,323.9 05 57
2006 . 9,176.8 2006 58
o o “ 8,029.7 07 69
20 o8 6,882,6 08 60
61 o 5,735.5 09 61
62 10 L,588.4 10 62
6 2011 J 3,kh.3 2011 63
2,29L.2 12 A
¢ "2 oy v vy V Y Y Y ¥ Y Y Y Y Y Y Yy y Y vy mme w4
22 201 63,000 1,400 2,500 40,000 22,600 129,%0 630,000  26.000 43,800 320,000 65.000 339.000 10,000 1,435.800 178,200  23.500 &7.0 288.700 1,147.1 0.0 1,147.1 18,612.0 0.0 25,9339 0.0 2014 66
Totals 3,640,863 76,364 133,300 1,819,800 936,000 6,606,327 35,986,625 1,527.284 2,318,600 14,558,400 3,645,000 14,040,000  830.980 72,906.889 11,757,041 1,369,700 MN205.83% 17,332.575  55,57h.3lk  11,028.h 1L, 5459 18,612.0 0.0  25,933.9 0.0 Totals
{a)} The initial year of study is the first year an operation and maintémance appropriasion wes recelved. () That porsion of the irrigation investmenty 0 be repeid ly municipal water users
is the ned reverme adcruing after resirement of the MAI investment. :
) dol foot for P.Y. 1956 and 19573 or sore~foot for P.Y, 1958 to 1960; and $17.50
™ x A:r:;:o?:h::o:m- oﬂruu h\gl were czb;’hlﬁ?uz on.ﬂu nn-;:lon un”\:- 1 lg)onldo m‘-ﬂjm (g) Total operating revems dedwosions prior to F.Y. 1949 cherged in F.Y. 1949, fhe Prepared by: D. E. Flipse
Dletriod will operats and maintain works. $otal shown consisés of $323,581 for OAM during consyruction and $92,282 for ¢
appropriated O&M. r 7.Y, 1950 the costs consist of 17,253 for CAM during hecked by: L. J. Bishop
() The §5,00 per acre~foot Teflects a nominal valus to Polsom munloipal and industrial water store.ge construction and §148,450 for appropriated Os. April 29, 1955
factlitles, and saculd nob Te doneldeTod af & \@ter Mute. (h) Cumnlaved amsual operating revenues accrued during F.Y. 1941-1949 less cumulated ’
(4) Oontract negotiations vith the City of Yallejo for water from Gashe Slough oontemplate an anmnual operating reverms dedunotions for the same period.
lump gon 3 a4 ratoer Ahan & per aoTe=fool chargn. (1) Historicsl data are fron gontrol and Finance and ONM records.
(e) Cumulated estimated investment (capital costs) of the ¥ & I plams in serviee at end
805-208-48

of fiscal year.
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Allocation and Repayment Analysis

established for San Joaquin Valley and Delta areas;i/ a rate of $2.75
an acre-foot for Sacramento Canals Unit service areas; a lump sum
payment for Sacramento River diversions; $2.50 an acre-foot for Sly
Park diversions with the water users paying the operation and mainten-
ance expenses of the canals; a nominal value of $1.50 an acre-foot

for Folsonm storage; and a tentative rate of $7.50 an acre-foot for
service to the San ILuis Unit. This water rate for the San Luis

Unit is well within the estimated average paymént capacity of the

" water users.g/ The irrigation rate structure would meet project opera-
tion and maintenance costs and, by the end of the projected repay-

- ment period concluding 50 years (10 year development and 40 year
repayment) after the San Luis Unit is considered operational in

1965, repay about $493,725,100 or about 7O percent of the irrigation
allocation. The remainder of the allocation would be amortized by
appLying: {1) $25,933,900 in net revenues available during the repay-
ment period from the municipal and industrial water service function

after amortizing that allocation with interest; and (2) $176,490,000 in

}/’Class 1 water is that available under normal delivery schedules;
and class 2 water that delivered on a when, and if available basis.
g/ Payment capacity is estimated as about $56.00 per irrigable acre
of which $19.00 would be required to meet distribution system,
drains, deep well, capital, and operating costs. The remainder,
$37.00 per acre, would be available to repay water service charges
- of $7.50 per acre-foot for an estimated total of $l7.00 per acre.

LAND-302
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Allocation and Repayment Analysis

net commercial power revenues (the balance needed) after. amortizing the
commercial power allocation with interest. Table 18 summarizes the-
estimated irrigation repaymént by years and indicates repayment is
completed in Fiscal Year 201k.

Power repayment of the Central Valley Project including the San

Luis Unit.--Total commercial power costs of $195,956,000 are reim-
bursable with interest. The power repayment analysis is predicated
on power rates under established power service contracts.

Istimated project revenues from power would repay the $l95,956,000
commercial power allocation and interest of $38,419,400 (at 3.0 percent)
by Fiseal Year 1977. Thereafter, and by the end of the payout period,
Fiscal Year 201k, $176,490,000 in net revenues would be applied toward
retirement of the irrigation investment and $98,778,9OO credited as
project earned surplus. A year by year projection of estimated
revenues and expenses is presented in table 19.

Municipal and industrial repayment of the Central Valley Project

ineluding the San Luis Unit.--The reimbursable municipal and industrial

water service allocation is $18,612,000. The water rate structure
contemplated to meet repayment objectives provides for $17.50 an acre-
foot for Sly Park deliveries with the operation and maintenance
expeﬁses paid by the water users; $20.00 an acre-foot in the Shasta
Dam area; $10.00 an acre-foot in the Contra Costa Canal area; a fixed

annual lump sum payment for City of Vallejo deliveries, a nominal value

LAND-302
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of $8.00 an acre-foot for Folsom storage; and a tentative rate of
$15.00 an acre-foot in the San Luis Unit service area. On the
basis of these rates, and estimated water deliveries and expenses
as glven in table 20, net re#enues by the end of the project pay-
out period in Fiscal Year 2014 would repay the $18,612,000 allo-
cation with interest of $11,028,400 (at 2.5 percent), and con-
tribute $25,933,900 toward repayment of the irrigation investment.
Repayment of the municipsl and industrial water service investment
is completed in Fiscal Year 1992; thereafter, net revenues are
credited toward repayment of the irrigation investment.

Recapitulation of Allocations and Probable Repayment of the Central
Valley Project Including the San Imis Unit

Table 17 presents a composite repayment study of the Central
Valley ProJject ineluding the San Luis Unit. A further brief
summary and recaplitulation of these data, which serve to demon-
strate the financial soun@ness of the project is presented in the

following tabulation:
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Net operating revenues
through fiscal year 201k
Cost For Interest and/or
Function allocation repayment earned surplus
Reimbursable » L R A ‘ ' ‘III'
Irrigation - $696,149,000  $493,725,100 o/
Commercial power 195, 956,000 372,446,000 $137,198 300—
M&I water service. 18,612,000 4y, 545,900 11,028,400

Total reimbursable. $910,717,000. $910,717,000 $148,226,700

Nonreimbursable
Navigation ' $ 18,472,000 -- --
- Flood control 52,749,000 -— -
Fish and wildlife 6,065,000 - ' C -
Recreation 305,000 - -

Total nonreimbursable$T7,591,000 -- --

Total project (with-
out distribution

systems ) $988,308,000 :  $910,717,000  $148,226,700

a/ Includes $38,419,400 interest and $98,778,900 in earned surplus.
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CHAPTER X

ALTERNATIVE PTANS AND ULTIMATE DEVELOPMENT

Alternative plans and ultimaste development are discussed together
in this chapter because of the interlocking nafure of the two subjects.
In planning for initial service to San Iuis Unit consideration must
be given to adoption of the facilities to serve the future needs of
the area to the south in the San Joaquin Valley (Avenal Gap Unit),
and of Southern Cealifornia.

Alternative Plans

More than a million acre-feet of water annually will be regquired
for the San Luis service area to supplement indigenous supplies. The
key to the operating plan is the off-season storage capacity provided
by San ILuis Reservoir; By means of this storage, use is made of
otherwise wasted Delta surplus water, and of Tracy Pumping Plant and
Delta-Mendota Canal capacities. Since no equivalent alternative
storage sites exist in the vieinity of the proposed service area,
plans of development without San Luis Reservoir would require
storage reservoirs in the Sacramento River or lower San Joaquin
River tributary watersheds, pumping plants, and long canals of
sufficient capacity throughout their lengths to meet peak demands
of the irrigation season. These facilities might be obtainéd in
several different ways, depending upon the upstream storage sites
selected and the solution proposed for crossing the Sacramento-San

Joaguin Delta.
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One multiple-purpose plan in which service to the San Luis Unit
is contemplated as one facet of a much larger development is the Feather
River plan of development of the California Division of Water Resources.
This plan involves use of San Luis Reservoir in combination with a
large reservoir on Feather River, a tributary of the Sacramento River.
Two other plans, one involving a possible future Folsom~-Ione-Mendota
Canal and the other a possible future Folsom-Newman Canal were presented
in the Central Valley Basin reporté/ of the Department of the Interior.
Summaries of the three plans follow.

Feather River Plan.--In May 1951 the State Engineer prepared for

the State Water Resources Board the Report on Feasibility of Feather

River Project and Sacramento-San Joaquin Delta Diversion Projectis

Proposed as Features of the California Water Plan. The report was

presented to the State Legislature, which authorized construction of

the project as a part of the Central Valley Project "separate and apart
from other featurés'thereof",g/ and directed the Department of Public
Works to continue investigations required for construction of the project.
Results of ‘these further studies are presented in the February 1955

report by the Division of Water Resources entitled Program for Financing

1/ Senate Document 113, 8lst Congress, Second Session.

2/ The effect of this legislation is to make the provisions of the
Central Valley Project Act of 1933 (Calif. Water Code, Div. 6,
Part 3), as amended, applicable to financing and operation of
the Feather River and Sacramento-San Joaguin Delta ProJjects,
while separating them financially and operationally from the
features of the Central Valley Project being constructed or under
construction by the Bureau of Reclamation pursuant to Federal Iaw.

LAND-302
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and Constructing the Feather River Project as the Initial Unit of the

California Water Plan. San Luis Reservoir was added as a feature of
the Feather River Plan in this report.

The Feather River Plan presented in the February 1955 report
includes a large multi-purpose reservoir near Oroville on the Feather
River (a tributary of the Sacramento River), a large reservoir on San
Luis Creek for irrigation use, a long conduit with associated pumping
plants to transfer water from the Delta to the upper San Joaquin
Valley and southern California, and a shorter conduit with associated
pumping plants to transfer water from the Delta to the Santa Clara-
Alameda area near the southern end of San Francisco Bay. The major
features of the plan would cost between $1,350,000,000 and $1,850,000,000
depending upon the alternative routes and service connections selected.
Plate 13 illustrates the locations of those major components. of the
principal plan which lie north of the Tehachapi Mountains.

The February 1955 report envisions construction of the Feather
River Plan in six steps. The first three steps would include con-
struction of Oroville Reservoir and Powerplant, a cross channel to
convey water across the Sacramento-San Joaquin Delta, the Feather River
Project Aqueduct from the Delta to Wheeler Ridge at the southern end
of the San Joaquin Valley, and the conduit from the Delta to the Pajaro
River at the southern end of Santa Clara County. These steps would

provide flood control and power generation at Oroville, firm up the

existing water supply of the Feather River service area, furnish the
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Santa Clara-Alameda area with a continuous flow of 350 cubic feet per

second (240,000 acre-feet per year), and provide a portion of the west

side of the San Joaquin Valley with 1,000,000 acre-feet of water per .
year on an irrigation demand basis and another portion with 840,000 acre-

feet per year on a uniform flow basis. The final three steps would

supply 1,840,000 acre-feet annually to southern California on a uniform

flow baéis. The nature of the physical works required in the final

three steps would depend upon the delivery route and point of service.

Relationship of Feather River Plan and San Luis Unit.--In most

respects San Luis Unit as proposed by the Bureau of Reclamation would
be the physiecal equivalent of a portion of the Feather River Plan. The
initial step of the State: élan includes a reservoir with a capacity of
1,000,000 acre-feet at the San Luis site, and the dam which forms the
reservoir would be designed for later raising to provide a reservoir
capacity of 2,000,000 acre-feet. A forebay at San Luis Reservoir also
would be provided. The part of the Feather River Aqueduct from San
Iuis Creek to Kettleman City would be a concrete-lined canal with a
capacity of 7,000 cubic feet per second. Gravity water service from
this canal would be provided at about elevation 380.

Physically, quite similar facilities are proposed under the Feather .
River and San Luis plans for service to the west side of the valley.
Both plansvenvisage San Luis Reservoir with an initial capacity of

1,000,000 acre-feet and provision for later enlargement to about


http:provid.ed
http:provid.ed

" LAND-302

155

- Alternative Plans and Ultimate Development

2,000,000 acre-feet. One plan proposes a main canél leaving the
reservoir at elevation 380 with a capacity of 7,000 cfs; the other
. plan proposes a main canal at elevation 350 with a capacity of
6,800 cfs and small relift pumps to raise water above that elevation. .
The. .principal difference in the plans is that the Feather River
Aqueduct would be built initially to ultimate capacity throughout its
entire length (with pumps being installed in stages), while the San
Luis plan is based on stage construction whereby only part of the
-main canal would be constructed to ultimate capacity. A secqnd con-
struction stage would be required to enlarge and extend the canal to
meet Avenal Gap demands, and additional stages would be required to
adapt the canal to service to southern California. In other words, .
San Luis Unit is equivalent to an initial stage of a part of the
-Feather River plan. Such differences as exist between the proposed
physical structures are the result of different assumed construction
sequences rather than any difference in basic objectives or methods
of service.

.- -Folsom-Tone-Mendota Canal.--The Folsom-Ione-Mendota Canal as

presented in the Central Valley Basin report would extend from Folsom
. . Reservoir on the American River to Mendota Pool, a distance of 166
miles. With ultimaterdevelopment of the Central Valley Basin, this
canal could collect and redistribute surplus flows conserved by
several major reservoirs planned to be built in the future. This

development is illustrated on plate 13,
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Although‘the water delivered by this canal could be pumped from
Mendota Pool to San Luis Canal, it is not considered to be a Jjusti-

fiable alternate for the proposed San Luis Unit at this time. The

required capital expenditure for reservoirs and. the Canal would be many
times that réquiréd for the San Luis Reservoir which it would replace.
Thus the Folsom-Ione-Mendota Canal, if constructéd at all, is much

more closely related to final phases of the Central Valley development
than it is to the immediate needs of the San Luis Unit.

Folsom-Newman: -Canal.--The Folsom-Newman Canal would extend 132 miles

from the American River below Folsom Reservoir to a point near Newman

on the Delta-Mendota Canal. The eanal and: pumping connection with the
Sacramento River are also illustrated on plate 13. This canal could not
deliver enough water for San ILuis Unit without storage in the Sacramento
River watershed or storage upstream on some of the San Joaquin tributaries
it would cross. As with the Folsom-Ione-Mendota Canal it is not con-
sidered to be economically justified at the present time. Both the
Folsom-Newman Canal and the Folsom-Ione-Mendota Canal were presented in
the Interior Department's Comprehensive Basin Report of 1948 as alterna-
tives to part or all of the capacity of an alternative canal which would
parallel the existing Delta-Mendota Canal. : .

Ultimate Development

Ad jacent to San Luis Unit on the south and west lies Avenal Gap
Unit. This Unit, illustrated on plate 1l, has an area of 479,000 gross

irrigable acres. The part of the Unit near Coalinga has developed
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irrigation from ground water tQ a limited extent, and there are
isolated instances of irrigation from ground water on the narrow
strip north and west of the Pleasant Valley Pumping Plant and in
the vieinity of Devil's Den. Otherwise Avenal Gap Unit is almost .
completely undeveloped.

The available ground-water data indicates that deeper wells
would be required in the Avenal dap Unit than in the San Luis»Unit
and the wells_would be less productive. Shallow ground-water basins
are fewer in number and poorer in perfqrmance and the streams in the
area are drier, shorter, and more erratic than those of the San Luis
Unit. Thus it appears that the import requirements per acre will be
greater for the Avenal Gap Unit than for the San Luis Unit. On this
basis the total annual Avenal Gap import requirement probably will be
1,500,000 acre-feet or more under conditions of full development.

This water could be provided through repetition of the San ILuis
operating principle. The winter surpluses in the Delta could be
pumped through an enlarged Delta-Mendota Canal (or a second canal
adjacent to the Delta-Mendota) into the San Luis Canal and thencerinto
the potential Avenal Gép Reservoir. In addition to Delta-Mendota Canal,
the lower reaches of the San Luis Canal and San Luis Reservoir would
require enlarging. Or, the area might‘be served by the Feather River
Aqueduct. Another possibility would be to import the water to the head

of San Luis Canal through the proposed Folsom-Newman Canal and not
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enlarge the northern end of the Delta-Mendota Canal or construct a

parallel oanal. Another alternate would involve the Folsom-Ione-Mendota

Canal instead of, or as an addition to, the Folsom-Newman.

The cnoice of alternative import plans depends upon the timing of .
the Avenal Gap Unit demand for water. An immediate urgent demand for
water might render selection of the Delta-Mendota route desirable.

Iater demands could be met utilizing the Feather River Aqueduct, or the
Folsom-Newman Canal or still later the Folsom-Ione-Mendote Canal could
serve as the conveyance‘feature for the Avenal Gap snrface water supply.

’ In view of the uncertainty of timing of the demand in the Avenal
Gap area,~future use prov131ons on San Tuis Unit features have been held
to a minimum. North of the Pleasant Valley Pumping Plant only minor
modifications ﬁere reqnired to provide for ultimate capacity in the San
Luis Canal to serve areas south of the San Luis Unit. From there on the
canal vas designedfwitn only the capacity necessary for San Luis Unit,
but right-of -way purohases or.special easement reservation should be on
the basis of a larger canal beeause land costs will increase considerably
in therarea after a firm supply of irrigation water is provided. The
earth embankmentrfor San Luis Dam would be zoned to provide for future
enlargement of the reservoir to 2 OOO 000 acre-feet. Many of the future .
development poss1bilit1es could utilize the 1ncreased storage and the |
rezoning isian 1nexpensive way to prepare for such use. These future use
proviaionefoi San'LnisiUnit features wonld cost about $7,000,000 or about
thrée percent of the estimated Federal expenditures of $229,143,000, none

of which was allocated to future use.
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PREFACE

This report is a preliminary evaluation of the San Luis Unit,
West San Joaquin Division of the Central Valley Project. Data on the
proposed development'were obtained from the planning agency, Region 2 of
the Bureau of Reclamation, during the period 1949 through 1954. Biologi-
cal field data relating to the reservoir site and the service area were
collected by the Service at intervals throughout this period. 1In
addition, considerable field data relating to the fiéhery aspects of the
Tracy Pumping Plant (which is completed but is to be utilized with the
present project) have been collected by the Service and the California
Department of Fish and Game principally since 1946. For the most part,
the latter data have been summarized in two reports:

(1) Erkkila, Leo F., James W. Moffett, Oliver B. Cope,

Bernard R. Smith, and Reed S. Nielson 1950. Sacramento-San Joaguin

Delta Fishery Resources: Effects of Tracy Pumping Plant and Delta

Cross Channel. U. 8. Fish and Wildlife Service Special Scientific

Report - Fisheries No. 56; and

(2) Calhoun, A. J. 1953. Distribution of Striped Bass in

Relation to Major Water Diversions. California Fish and Game,

Volume 39, Number 3, pages 279-299 (July).
These previous analyses have been freely used in evaluating the effects
of the present proJject on fishery resources of the Delta.
The initial San Luis Unit service area considered in this

report includes 196,124k acres of a gross area of 975,000 acres on the
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west side of the San Joagquin Valley which, though deficient or lacking
in water supplies, is suited to irrigational agriculture. The remainder

of the gross area to be served by the ultimate development extends south

of the initial area, into Kern County and includes higher lands west of
the initial area which would require higher pump lifts. Extension of
the canal systém, enlargement of San Luis Reservoir, construction of
another étorage reservoilr at the Avenal Gap site, and construction of a
more extensive drainage system would be reqﬁired for the ulfimate
development. None of the proposed ultimate features have been evaluated
in thevpresent report.

No fishery resource of any significance exists in the reservoir
site or on the service area without the project; consequently, the
fishery evaluation of the report essentially is concerned with the
resources of therDelté to be affected by increased pumping through the
Tracy plant and with the resources to be created by the formation of
San Lﬁis Reéefvoirn

The wildlife evaluation is concerned mainly with potential
waterfowl values on San Luis Reservoir and on the wasteway reservoirs
of the proposed service area. Populations of other wildlife groups are
either too small or too little kﬁown to permit monetary evaluation either ’
without or with the project, but such groups are considered insofar as
possible.

The extensive assistance furnished by the California
Department of Fish and CGame in supplying data utilized in the project

evaluations is appreciated.
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‘DESCRIPTION OF THE PROJECT

l.A The initial devélopments propqsed for the San Luis Unit, ﬁest
San Joaquin Blvision, Central Valley Project, will be located on the west
side of the San Joaquin Valley in Merced, Fresno, and Kings Counties,
California. The San Lﬁis ﬁnit 1s proposed to conserve and,distribute
water for domestic uses and for irrigation of a gross area of 496,124
acres lying south of the town of Los Banos, Merced County, at elevations
of about 200 to 485 feet,l/ The lower lands adjoining this area to the
east aré sefved'by existing canals; including the Delta-=Mendota Canal of
the Central Valley Project. Foothills of the Coast Range form the higher
western boundary.

2, Project purposes will be served by constructlon of San Luis
Pumping Plant, San Luls Canal, San Luls Dam and Reservoir, and Pleasant
Valley Pumping Plant and supply condult. Wastewéys, siphons, and flood-
water wasteway reservoirs will be requlred 1in connection with thé maln
canals. ~Small regulating'reservoirs also will be built adjoining San
Luis Canal. A drainage system will be required under proJject operation,
and preliminary plans and estimates have been prepared.

| 3. Water for the San Luis Unit will be pumped into the Delta-
Mendota Canal from the Sacramento-San Joaquin Delta near Tracy mainly

during the winter and spring heavy-runoff period when surplus flows are

;/ This and subsequent elevations refer to United States Department of
the Interior, Geological Survey mean sea level datum.
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(table 1). These waters will travel a distance of about 67

miles in the Delta-Mendota Canal to a point Just south of San Luis Creek,

the location of the project intake canal.

Table 1. Average quantities of water pumped at the Tracy ' Pumping Plant
for the S8an Luis Unit and for all purposes with ,the San Iuis
Unit and average quantitles pumped from the Delta-Mendots
" Canal into San Luis Reserv01ra_/
Average quantities of water pumped
At Tracy for At Tracy expressly From Delta-Mendota
Month all purposes for 8an Luis Unit Canal into San Luis
Regervoir
(Thousands of Acre-Feet)

October 219 151 127

November 2ho 164 151

December 34 34 32

January 269 256 2ho

February 233 210 190

March 264 166 66

April 24l 88 20

May 2h3 65 0

June 225 i¥e} 0

July 236 25 0

August 231 61 0
September 195 88 0

g/ Based on the Bureau's Operation Study No. SL-30 covering the

water years 1921-22 through 1940-41.
L. San Luis Pumping Plant will 1ift water from the intake canal

at elevation about 171 feet, to the head of S8an Luis Canal at elevation

350 feet,

a 1lift of about 180 feet; or into San Luis Reservoir through

the outlet works for off -season storage (table 1), a lift varying with

the reservoir pool elevation from about 110 to 280 feet.
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5. The San Luis Dam site is on San.Luis Creek at streambed
elevation of about 242 feet. The proposed dam will be an earthfill
structure consisting of a main dam and four saddle dams with a crest
elevation of 459 feet and a maximum height of 217 feet. The main dam
will have a crest length of 7,470 feet. The three saddle dams in the
left (north) abutment will have crest lengths of 1,020, 1,050, and 1,300
feet in order from the far left toward the main dam. The saddle dam in
the right abutment will have a crest length of 1,100 feet. An overflow
spillway will be built in a saddle in the far left abutment and will
serve to spill very infrequent flood flows into San Iuis Creek through a
tributary channel. The spillway will be partly regulated by a top-seal
radial gate having a capacity of 2,200 second-feet at a pool elevation of
450.0 feet. Additional spillway capacity will be provided by two 50-
foot overflow weirs having crest elevations of 452.2 feet. The outlet
works will consist of a cut-and-cover type conduit and will be located
under the right abutment. The upstream elevation of the conduit invert
will be at 280 feet. The system of outlet works is designed to deliver
the required flow into the proposed San Luis Canal at a canal water
surface elevation of 350 feet. When the elevation of the reservoir
water surface is such that this condition cannot be met by gravity, the
San Luis Pumping Plant will be used to lift the water into the canal.

6. San Luis Reservoir will store 1,000,000 acre~feet with a water

surface area of 10,300 acres at normal pool elevation of 450 feet. At a
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reservoir pool elevation of 350 feet,

vation of the canal, the reservoir storage will be 183,000 acre-feet with

a water surface area of 5,500 acres.

water surface elevations of 350 to 280 feet, the latter being the top of
dead storage, will be by gravity to the pumping plant from which the

water will be lifted to the San Luis Canal.
store 2,000 acre-feet with a surface area of 230 acres.
that 5,000 acre-feet of sediment will accumulate in the reservoir area
during 100 years of reservoir operation, but silt will be distributed
over the entire reservoir and will not reduce the storage pool by this

amount. A summary of the characteristics of the reservoir is presented

in table 2.

Table 2. Characteristics of San Luis Reservoir, initial stage.

Pool Ievel Elevation
(feet, ms])
Maximum (flood surcharge) I )
Normal high 450
Average annual maximumé/ 440.8
Average annual minimum®/ - 334 .6
Level at San Luis Canal
water surface 350
Dead storage 280
Streambed 2h2

which is +the water surface ele-

Evacuation of the reservoir between

The dead-storage pool will

It is estimated

Storage Area Shoreline
(acre-feet) (acres) (miles)
1,026,800 10,400 37
1,000,000 10,300 37

920,000 10,000 35
110,000  L4,Lko0 18
183,000 5,500 21

2,000 230 7

E/ Based on the Bureau's operation study No. SL-30 covering the water

years 1921-22 through 1940-U41.

LAND-302
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7. The reservoir pool level will fluctuate, on the average, about
106 feet annually as indicated in table 2. The distribution of fluctu-
ations over the average year is indicated in table 3 and figure 1. Table
3 also presents data for individual years of the 20-year study which show
typical month—to—month fluctuations.

Table 3. San Luis Reservoir water surface elevations for average months
and by months of typical years.

a/

Mean water surface elevations for the month—
Small annual fluctuation Large annual fluctuation

Mean Low Middle High Rising Falling

of 20 level " level level level level

Month years 1932-33  1926-27 1921-22  192hk-25  1938-39
October 344.8 312 339 370 319 376
November 368.2 . 318 363 393 347 399
December 381.6 338 376 403 371, Lo8
January 399.3 369 392 L1t 395 418
February 423.9 398 h17 438 Lol 438
March 437.2 413 431 IBIXS) 435 448
April 440.8 b7 435 4ho Lho Lho
May 437.2 h15 432 Lh6 438 Lho
June hos,2 405 hop 436 L29 Lo6
July hol.k 381 399 bk 406 398
August 368.2 3k 366 384 376 363
September 342.2 31h 34k 368 356 338

g/ Based on the Bureau's operation study No. SL-30 for the water years
1921 -22 through 1940-41.

Levels presented in table 3 are all mean monthly levels and should be

interpreted as applying to about the 15th day of each month. Study of

table 3 and of table 4, which follows, indicates that the reservoir fluctu-

ations from month to month will be very similar in all years. The

Bureau's operation study shows that the high stage will be reached in
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April in all 20 years studied. As shown in the tables and in figure 1,
a fairly constant level will result during March through May of most

years. At other times of the year, fluctuations are typically severe

from month to month as shown in table k. 7 .

Table 4. Fluctuations in surface levels of San Luis Reservoir.

a/

" Differences in mean monthly surface levels in feet

Month Mean Median Range
October 23.4 24 6 to 30
November 13.4 11 6 to 26
December 17.7 1h ' 10 to 31
January 24 .6 25 18 to 29
February 13.3 4.5 6 to 16
March 3.6 N 1 to 8
April -3.6 -3 0 to-1l
May . -12.0 ~10 -9 to-P2
June , -23.8 -23 -20 to 28
July -33.2 =34 27 to =39
August -26.0 -26 -16 to=38
September b/ 8.6 i -17 to 18

g/ Based on the Bureau's operation study No. SL-30, water years
1921-22 through 1940-41. Negative figures indicate recessions.

E/ Direction of change ignored; the true average for September is
2.5 feet. This average covers only 19 years rather than 20.

8. Flooding of San Luis Creek by the proposed reservoir is of

little consequence, for the stream is without flow for the greater part ’
of each year. The lands of the reservoir area, presently planted to
grain or utilized for native hay or pasture, will have no value for

these purposes with the project, except as they may be utilized under
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a suggested plan for waterfowl management discussed in the wildlife
section of this report.

9. San Luis Canal with a total length of about 100 miles will |
extend from the reservoir south almost to Kettleman City. It will con-
gigt of four reaches and will be lined the entire length. The first
reach will have a capacity of 6,000 second-feet and will terminate at
Panoche Wasteway, about 4 miles beyond Panoche Creek. The second reach,
beginning at Panoche Wasteway, will have a capacity of 4,600 second-feet
and will terminate at the Five Points Wasteway southwest of the town of
Five Points. The third reéch will extend from the Five Points Wasteway
. to Arroyo Pasajero and will have a capacity of 1,700 second-feet. The
final reach, extending from Arroyo Pasajero nearly to Kettleman City,
will have a capacity of 700 second-feet. The lengths of these reaches are
about 45, 30, 13, and 15 miles, respectively.

10. Pleasant Valley Canal, a distribution canal with a length of
about éO miles, will be supplied by the Pleasant Valley Pumping Plant
from a point on the maiﬁ canal southwest of the town of Five Points. The
canal will be located at an average elevation of 455 feet and will roughly
parallel the third and fourth reaches of the San Luis Canal. Pleasant
Valley Canal will have a capacity of 600 second-feet. The towns of
Coalinga and Avenal may pump water fromxthe Pleasant Valley Canal near
the Arroyo Pasajero crossing and near the terminus, respectively, for

municipal and industrial purposes.
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11. Panoche and Five Points Wasteways will extend, respectively,
about 9 and 16 miles from the points on the canal mentioned above to
retention reservoirs. These reservoirs will retain floodwater in
addition to waste water, as indicated beiow. The reservoir for Panoche .
Wasteway will be located about 1 mile southeast of the town of Mendota;
the other, about 3 miles south of the town of San Joaquin.

12. San Luis Canal and the Pleasant Valley Canal will have terminal
regulating reservoirs of 50-acre-foot capacity each and terminal waste-
ways connecting to nearby reservoirs with capacities of 590 and 500 acre-
feet, respectively, Small regﬁlating reservoirs of 50- to 100-acre-foot
capacity also will be built contiguous to the main canal at points more
or less equally spaced along its length to conserve excess watef that
otherwise would have to be wasted in the case of power failure or other
operational difficulties.

13. Flood retention reservoirs are planned to intercept discharges
of creeks of the project service area. Two small ones of 900- and 300-
acre-foot capacities will be built above the San Luis Canal on Laguna
Seca Creek and on an unnamed creek near the northern end of the service
area, and another of 2,000 acre-feet will be built above the canal on

Tumey Gulch Creek. Another small flood retention reservoir of 270-acre- .

foot capacity will be built on Arroyo Largo near the end of the Pleasant
Valley Canal. A larger reservoir of 11,760-acre-foot capacity and a

surface area of 1,706 acres will be built below the canal on Little
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Panoche Creek. Other larger reservoirs will be built below the canal on
Panoche Creek (35,000 acre-feet), Cantua Creek (12,590 acre-feet), and
Arroyo Pasajero (35,000 acre-feet). These reservoirs will have surface
areas of 3,900, 4,000, and 2,920 acres, respectix}ely° Ag indicated above,
Panoche Creek and Cantua Creek Reservoirs will retain waste water as well
as floodwater.

1L, The major streams of the service area fan out and are obliterated
near the proposed San Luls Canal crossings, so that floodways will have
to be built between the canal and the proposed flood-retention reservoirs.
The floodways will be confined by low dikes about one-half mile apart.

15. All of the wasteways, floodways, and minor reservoirs to be
built in connection with the canal will be only intermittently watered.
The single-purpose flood retention reservoirs and the floodways probably
will be least frequently watered. The regulating reservoirs, the waste-
ways, and particularly the wasteway retention reservoirs will be watered
more frequently and for longer periods, but no definite information on
the degree of watering is available.

16. 8ix or more siphons will be required on the San Luis Canal.
Siphons are proposed to pass under Los Banos Creek, Ortigalita Creek,
Little Panoche Creek, Panoche Creek, Cantua Creek, and finally under the
Southern Pacific Railroad (Coalinga spur line) and.Arroyo Pasajero at a
point northeast of the town of Huron. The lengths of the siphons will

range from about 500 to 2,000 feet. A siphon will be required on the
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Pleasant Valley Canal at the crossing of the railroad and Arroyo
Pasajero.

17. Irrigation distribution systems to the service area will be

supplied from the main canal by pumping to the high side and by gravity
to the low side. Excepting the Pleasant Valley Canal, these systems
probably will be of concrete pipe construction as now used in adjoining
areas.

18. Preliminary plans for a drainage system including a main
interceptor drain following the lower edge of the service area from
south to north have been prepared. Such a system is expected to be
required after a few years of project operation. However, construction
of the system, which is proposed to drain initiélly into the San Joaquin
River near Menddta Pool and ultimately, by extension of the main drain,
into Dutech Slough in the lower Delta, is contingent upon demonstrated
need.

19. It is anticipated by the Bureau of Reclamation that under
development of a full water supply for the proposed service area, the
farm sizes will be smaller than without the development, and more of
the area will be devoted to nonagricultural uses including farmsteads,

rights-of -way, and urban and industrial developments. The projected .

land-use pattern under such conditions has been estimated by the Bureau

and is presented in table 5.

[
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Table 5. Anticipated major land uses with the development of the

initial San Luis Unit service Area.

Land use Acres

All - gross area

Nonagricultural
Secondary and farm roads 22,360
Railroad rights-of -way 900
State highway rights-of -way 2,800
Distribution rights-of -way 5,700
Farm ditches 3,860
Cities and towns 7,000
Farmsteads, gins, packing sheds, etc. 11,580

Gross agricultural area
Nonirrigable (class 6) land not included above

Irrigable agricultural land

Acres

Lo6,124

54,200

41,92k

1,92k

440,000

20. The crop pattern of the irrigable lands in the proposed

service area is expected to become more balanced with the development of

full water supply. The long-term projection of the crop pattern with

the proposed development is estimated by specialists of the Bureau to

be as presented in table 6.

LAND-302
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Table 6. Estimated crop pattern of San ILuis initial service area
with full water supply. '

Crop Acres
Cotton 132,000
Alfalfa 88,000
Irrigated grain and hay 4L ;000
Irrigated pasture 4k ;000
Deciduous fruits and grapes 22,000
Field crops 66,000
Truck crops : 88,000
Subtotal 484 ;000
Less duplicated area Ll ,000
Total irrigable area 440,000

Increased livestock production is possible in the San Luis service area
with the proposed development and the crop pattern indicated above;
however, it is uncertain whether or not the livestock production will be
accomplished locally. It is estimated by the Bureau that the feeds that
will be produced under the proJjected crop pattern will support 230,000

animal units annually.
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DESCRIPTION .OF THE PROJECT AREA
Physical Features
‘ 21. The proposed service area embraces a strip averaging roughly

13 miles wide and 65 miles long between the towns of Los Banos and
Kettleman City. The site of the proposed reservoir is on San Luis Creek
Just north of the service area and about 12 miles west of Los Banos.

22. The topography of the project area consists essentially of
large coalescing alluvial fans formed by the intermittent streams of the
Coast Range to the west. The fans slope northeastward toward the valley
floor With a gradient of about 25 feet per mile through the proposed
service area. The floor of the west gide of the valley slopes northeast-
ward at a rate of about 5 feet per mile toward the sloughs and channels
of the rivers. The stream channels are poorly defined in their lower
reaches, thus special provisions are necessary for the control of flash
floods in any plans for canal construction. Farming operations have
aggravated this condition, but it is also a natural characteristic of
this drainage area.

23. All of the streams of the project area are intermittent, and
flow records for these streams are meager. The California Division of

‘ Water Rgsources estimates that the total mean seasonal natural runoff of
all of fhe tributary streams along the west side of the San Joaquin
Basin is only about 134,400 acre-feet. The distance along the base of
the foothills involved in this estimate is over 300 miles, nearly twice

the length affected by the project.
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2, Despite the lack of surface water éupply, irrigation is
extensively practiced. The water supply for this irrigation is derived
almost entirely from wells ranging in depth from a few hundred to over
2,000 feet. Flood flows to the streams are utilized at times on some .
streamside areas, and some water has been supplied to the northern part
of the area on an interim basis from the Delta-Mendota Canal. The
sources of the ground water are rainfall and runoff from the Sierra
Nevada and the Coast Range. Seepage from existing irrigation canals on
the valley floor also may contribute to the deep aguifers. The firm
ground -water supply is estimated to be not greater than about 213,000
acre-feet annually. On the basis of present use, the underground sources
are being rapidly depleted by an annual ground-water withdrawal of about
1,000,000 acre-feet.

25. The soils of the proposed service area are loose and friable.
Soil textures are sandy or silty loam on the upper portions of the al-
luvial fans and adjacent to the streambeds but become increasingly
heavier toward the fringes of the fans. The fringe soils are not only
heavy, but they have accumulated greater amounts of alkali, and their
subsoils tend to become compacted so that water penetrates more slowly
than at the center of the fans. Some residual soils occur on the higher .
ground within the proposed service area, but soils of alluvial origin

are characteristic of the area.
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26. Sediments on the alluvial fans of the service area have been
derived from shales, sandstones, and conglomerates which contain variable
amounts of soluble salts, mainly sulfates. The soils of the area have
retained these salts in important amounts. The quantity of these salts
is the principal basis on which the lands of the area are classified as
to adaptability to irrigational agriculture, but topography, drainage,
soil texture, soil depth, and alkalinity also were considered in the
adaptability classes. The distribution of these classes for the initial

service area of 496,124 acres is summarized in table T.
Table 7. Land classes of the San Luis Unit service area.

Land classes

Gross area 1 2 3 6 Total
Acres 199,000 231,000 64,000 2,000 496,000
Percent 40.1 46.6 12.9 0.k 100

27, Class 1 lands occur on the higher, smoother parts of the recent
alluvial fans; they consist of deep, permeable, highly fertile soils
capable of providing a high range of availablé moisture and having low
concentrations of soluble salts. Most of the soils of class‘l produce |
good to excellent yields. Class 2 lands are located on the high interfan
areas or on the lower edges of the fans for the most part. These soils
have moderate deficilencies due mainly either to & fine texture or a

soluble salt content of 0.2 to 0.5 percent. About 8,800 acres of the
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class 2 lands have moderate topographic deficiencies. Yields of the
class 2 lands are fair to good, and although the number of crops that

are adapted to them are fewer than for class 1 lands, a large selection

of crops can be successfully cultivated. Most of the class 3 lands .
occur along the lower edges of the fans in the interfan areas and along
the eastern edge of the project area where soluble salts have accumulated
to the extent of 0.5 to 0.8 percent. Soil texture is usually fine,
subsoil compact is slight to moderate, and available moisture is limited.
Yields of class 3 lands are poor to fair, and crop adaptability is
greatly restricted. The class 6 lands consist of stream channels, very
rough lands, and low hills; they are unsuited to irrigational agriculture.
28. The climate of the proposed service area is semiarid. Total
annual precipitation averaged 8.34 inches over a T75-year period at Los
Banos and 7.09 inches over a 35-year period at Coalinga. The range in
annual precipitation was 2.85 to 16.68 inches over the period of record
at Los Banos. All precipitation on the area occurs as rain falling
mainly in the period November through March. In the Coast Range at
higher elevations to the west precipitation is much heavier and averages
as much as 22 inches annually at some points. On the service area, air
temperatures average about 80° F. for the month of July and 48° F. for
December, while the recorded range is 14° F. to overrllO° F. The frost-
free period coincides nearly with the period March through November,
averaging about 250 days at Los Banos and Coalinga and nearly 310 days

gt Kettleman City.
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Commercial Features

29. The project service area is accessible from State Highway 33
which traverses it in a north-south direction, crossing the San Luis
Canal alignment about midway of its length. This highway roughly parallels
U. 5. Highway 99 nearly the entire length of the Central Valley south of
the city of Stockton. Two State highways, numbered 180 and 198, traverse
the service area in an east-west direction and connect State Highway 33
with U. §. Highway 99. Another State highway, 152, passes through the
San Luis Reservoir site, north of the service area, and connects U. S.
Highway 99 with U. S. Highway 101 and State Highway 1, the latter two
being north-south coastal routes.

30. The San Joaguin Valley route of the‘Southern Pacific Railroad
runs through the valley east of the project areas. The service area and
reservoir site are most accessible by railroad from the city of Fresno
which is some 35 miles east of the northern part of the service area
over State Highway 180. Southwest Airways maintains a daily service out
of San Francisco to the town of Coalinga which is about 10 miles west of
the southern part of the service area. United Air Lines serves the city
of Fresno on its regularly scheduled north-south flights through the
Central Valley.

31. Populations of the counties in which project development is
proposed (1950 census) are as follows: Merced County, 69,780; Fresno

County, 276,515; and Kings County, 46,768. No sizable cities or towns
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are located within the proposed service area. Several small towns are
located within 10 road miles of the service area, but only four of these

had 1950 populations in excess of 1,000; they are: Coalinga, population

5,539, located as given above; Avenal, population 3,982, located about '
6'miles west of the southern part of the service area; Mendota, popu-

lation 1,516, located nearly on the east boundary of the area near its

midpoint; and Dos Palos, population 1,394, located 10 miles north of

the service area. Fresno, with a 1950 population of 91,669, is the

largest city within 50 miles of the proposed service area.

32. The proposed reservoir site is also in a sparsely populated
area, but large urban centers are located within easy driving distances.
Populations, road distances, and directions of such areas with respect
to the reservoir are given in table 8.

Table 8. Populations and locations of urban centers with respect to
the proposed San Luis Reservoir site.

Road miles and direction
City 1950 population from the reservoir site

Greater San Francisco-

Oakland 1,700,000 (Approx.) 120 NW
San Jose 95,280 63 NW
Fresno 91,669 85 SE
Stockton 70,853 3N
Many other cities and towns are located within 50 road miles of the San .

Luis Reservoir site. Those having 1950 populations in excess of 1,000
are listed in table 9 in order of their size together with their

location by county.

LAND-302
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Table 9. Populations and locations of cities and towns within 50 road
miles of the proposed San Luils Reservoilr site.

, Road miles and direction

‘ City or town Population from the reservoir site County
Modesto , 17,389 Lo N Stanislaus
Merced 15,278 47 NE Merced
Turlock 6,235 L1 NE Stanislaus
Gilroy 4,951 35 W Santa Clara
Hollister 4,903 31 SW San Benito
Chowchilla 3,893 L7 B Madera
Los Banos 3,868 12 E Merced
Atwater 2,856 45 NE Merced
Ceres 2,351 50 N Stanislaus
Gustine 1,984 17T N Merced
Newman 1,815 21 N Stanislaus
Morgan Hill 1,627 L W Santa Clara
Livingston 1,502 43 NE Merced
Dos Palos 1,394 28 SE Merced
Patterson 1,343 33 N Stanislaus
San Juan Bautista 1,031 39 SW San Benito

33. Most of the lands of the’project area are in private ownership
and are utilized mainly for crop production. The service area is not
prominent. in livestock or dairy production, but some sheep are grazed on
the area and a small amount of beef and dairy production is carried on
there. Irrigational agriculture had its beginning in the early 1920's,
and by 1939 the first Federal crop census showed about 90,000 acres
irrigated in that year. Rapid development in the years following is

‘ reflected in the 1950 crop survey of the Bureau of Reclamation shown 1n

table 10.
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Table 10. 1950 crop survey of initial San Iuis service area.

Crop Net acres Net acres
Irrigated : ‘ .

Cotton 73,257
Alfalfa 2,547
Grain and hay 162,413
Pasture 108
Deciduous fruits and grapes 43
Field crops 18,087
Truck crops 16,364
Fallow 127,42k

400,943

Nonirrigated

Grain and hay 11,677
Native pasture 63,861
Dry-farmed fallow 1,590
Abandoned cropland 1,124

84,252

Net agricultural lands 485,195

Nonagricultural lands 10,929

Gross land area Lo6,12L

34, By 1950 over, 400,000 acres had been developed for irrigational
agriculture, of which over 273,000 acres were in small grain and hay,
cotton, garden truck, field crops, etc., while about 127,000 were
‘fallowed. ILarge-scale operations characterize the agriculture of the

surveyed area; consequently, only a relatively small proportion of the

proposed service area is now devoted to nonagricultural uses such as .
farmsteads, rights-of -way and towns. The historic crop pattern has

been evolved to provide complete utilization of the available water
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supplies and facilities. The wells produce water about 11 months of the
year. Irrigated grain is grown-to utilize water during winter and spring,
whereas cotton, truck, or field crops or a combination of these are grdwn
to make use of the water during spring, summer, and fall. Preirrigation
for grain takes place in October through December and for cotton in January
through March. Grain is irrigated during March and April, cotton and

other crops during May through September.
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FISHERIES

Introduction

35. All of the streams of the project areas are intermittent, and .

such fish populations as exist in them are confined to the headwaters
and to the sloughs of the valley floor below the project lands. The
intermediate reaches which traverse the proJject areas are dry much of
the year and are practically or actually devoid of fish life; con-
sequently, no fishery value exists in them under without-the-project
conditions. However, since the water to be utilized with the project
willl be diverted from the Sacramento-San Joaquin Delta via the exist-
ing Tracy Pumping Plant and the Delta-Mendota Canal, all the fisheries
of the Delta which are affected by the pumping plant will be affected
by the San Luis Unit and must be evaluated without and with the project.
These fisheries include those for the king salmon, striped bass, shad,
catfish, largemouth black bass, and many other species of lesser
importance.

36. Pumping at Tracy will be markedly increased with the‘San Luis
Unit during the months of October, November, and January through March;
and it will be increased to an impoftgnt extent in other months in many
years (table 1). Such pumping will increase the losses of young fish .
at the pumping plant and aggravate the fishery protection problem
there. Losses to the affected fisheries are of great concern to conser-

vation interests. ©Small fish which escape through the salvage facilities -
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at Tracy Pumping Plant will contribute to the fishery résources of San
Luis Reservoir and the canals; conséquently, fish screens are not
required at the San Luis Pumping Plant, and it is considered impractical
to screen the San Luils Reservoir outlet or any of the San Luis Canal
turnouts. Although fishery resources will be created in San Luis
Reservoir and in the canals with the project, these are not expected to
replace the loss to the Delta fisheries either in kind or magnitude.
37. The transport of the proJject water via the Delta-Mendota

Canal will improve this existing canal as fish habitat by providing a
continuous flow throughout the year except during December when water
will be carried only in dry years. Thus the fishery resources of the
Delta-Mendota Canal will be somewhat improved with the project. However,
gsince fishing in the canal is discouraged and fishing is accomplished
only by trespass on the patrolled right-of-way, no fishery value is
assigned to this canal or to the proposed proJject canals. The proposed
minor reservoirs, wasteways, and floodways of the service area are not
expected to have value as fish habitat because of their intermittent
character.

" 38. Each of the affected Delta fisheries of importance is evaluated
below without and with the project. The San Luis Reservoir is evaluated

with the project.
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Without the Project

King Salmon

39. Young king salmon migrating to the sea from the spawning areas

in the middle reaches of the rivers pass through the upper Delta waters

wvhere a large proportion of them are subjected to the influence of the
Tracy Pumping Plant. The individual fry or fingerling, under conditions
without the pumping plant, did not tarry long in the Delta. Yet the
migrations of the various segments of the run do not coincide, so that
young salmon, passing through Delta waters in considerable numbers
during the months February through July, come under the influence of the
pumping plants for a considerable period each year. Sacramento River
salmon, which constitute by far the largest run, move through the Delta
mainly during March, while the San Joaquin River fish move through
mainly during April and May.

LO. Under the full without-the-project diversion schedule, in-
creased numbers of young Sacramento River salmon will be drawn by the
Tracy plant into the maze of upper Delta channels (by way of Georgiana
Slough and the Bureau's Delta-Cross Channel) where currents will be much

slower than in the river. Both the increased regulation of tributary

streamflow in upstream reservoirs and the increased consumptive use of .
water in upstream areas, assumed for future conditions, will reduce the
amount of water that'passés through the Delta and théreby increase the
proportion of the Delta inflow that is diverted by the plant. In regard

to regulation, it must be emphasized that both without- and with-the-project
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conditions assume full operation of all reservoirs recently completed
and under cpnstruction as well as Trinity Reservoir (2.5 million acre-
feet capacity) which now is only proposed but is essential for operation
of the San Luis Unit. Low gradient, weak river discharges, and tides
combine to slow the water movement of the upper Delta, but diversion

at the Tracy plant and other conditions assumed without the project will
aggravate this condition and lengthen the period of time young salmon
will spend in the upper Delta as well as increase the number of them
that follow this slow route. This delay is expected to bring about in-
creased losses from predation, disease, and food competition as well as
increased loss from nonFederal pumping plants throughdut the Delta.
Direct losses of young salmon at the Tracy Pumping Plant are expected to
be held to a minimum by the fish facilities being developed there as
discussed below.

41. The San JoaquinARiver salmon will be more directly affected by
the Tracy plant without the San Luis Unit diversions than the Sacramento
River salmon since their migration path normally follows upper Delta
channels that pass very near the plant and their time of migration
coincides with the start of the heavy pumping season.

4o, All affected migrant salmon are expected to be in advanced fry
or fingerling stages (mostly of a length greater than 35 mm.) so that
something over 90 percent of those drawn into the direct pump 1nfluence
can be salvaged by the fish facilities now being developed for the Tracy

plant. However, losses are expected to occur not only from failure of
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the fish facilities to screen them but also from handling required to
return them to safe waters and from the indirect causes mentioned above.

43. The king salmon resource without the San Luis Unit has been
evaluated on the basis of commercial catch records; results of postal
card surveys; tagging, marking, and spawning ground findings; and other
data collected by the California Department of Fish and Game and by the
Service. Losses to the resource expected as a result of the operation
of the Tracy plant have been calculated on the basis of anticipated
upper Delta water relations defined by the Bureau of Reclamation's
operation study No. SL-30.

bk, Commercial values of the king salmon are estimated at 7
$2,386,000 annually with the Tracy Pumping Plant and without the San
Luis Unit diversions, while sport fishing values are estimated at

8,606,000 annually for these conditions.
2

Striped Bass

45, The Tracy Pumping Plant is expected to have its most important
effect on the striped bass population of the Delta inasmuch ag striped
bass support the most valuable sport fishery of the Delta‘and a large
part of their annual production is subject to the influences of the
pumps throughout every stage of development.

46. The upper Delta from which the pumped waters are drawn is a
reproduction and nursery area of first importance to striped bass. An

estimated TO percent of the population spawns in waters directly subject
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to influence of the Tracy pumps. The fertilized eggs of the species are
semi -buoyant and are carried wherever currents carry them from the points
of spawning which are located at the surface in slowly moving, essentially
fresh waters. The peak of the striped bass spawning is usually in mid-
May, and growth of young bass is rapid. They are considered to remain

in the waters of the upper Delta until such time as they are flushed

into the lower Delta by streamflows. This time varied considerably

under historical conditions, but it is delayed by operation of the pump-
ing plant and by upstream water manipulation as discussed under King

Salmon above. These water relations assumed for without-the-project

conditions will provide slower Delta currents and increased effects on
young fish, The effects of these relations will be more pronounced with
young bass than with young salmon since young bass.first gppear in the
Delta waters when the spring flood runoff 1s subsiding, while young
salmon move through mainly on the flood.

47. Considerable loss of striped bass eggs and larvae is
anticipated et the pumping plant, and although the young bass of a
length greater than one inch will be salvaged by the facilities being
developed at Tracy, fairly heavy losses are also expected with these
larger fish for the reasons noted for young salmon. Even without the
San Luils Unit, diversions at Tracy are large during the period May
through August when the young bass are developing (table l).

4L8. Extensive data on the life history of the striped bass in the

Delta and its value in terms of fisherman expenditures and use have
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been collected by the California Department of Fish and Game. Speclal
studies of the relations of the bass to the Tracy Pumping Plant have
been made by the Fish and Wildlife Service and the California Depart-
ment of Fish and Game as described in the Preface. These data together
with Bureau of Reclamation data on water relations in the Delta under
Tracy Pumping Plant operation have been used to calculate anticipated
-losses of the annual production of striped bass and of the annual
values of the resource. Some fraction of the loss of stribed bagss and
of warm-water fishes in particular will contribute to the fishery of
the Delta-Mendota Canal and waters it supplies. This form of salvage
has been considered in the evaluations.

49, The value of the striped bass fishery, which is entirely a
sport fishery, is estimated at $15,858,000 annually with the Tracy

Pumping Plant and without the San Luis Unit diversions.

American Shad

50, Shad utilize the upper Belta as a nursery area, and the eggs
are deposited in the lower reaches of the Delta tributaries, S8ince the
eggs are laid down in shallow riffles where currents are weak, they are
delayed in reaching the Delta channels. Only small losses of shad eggs

are anticipated at the Tracy Pumping Plant. In respect to period of -

spawning and growth rate shad are very simllar to striped bass. However,
the young shad are delicate and easily killed which precludes salvaglng

any appreciable proportion of those that are attracted to the Tracy pumps.
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51. The values oflshad have been estimated from commercial catch
records of the California Department of Fish and Game and fragmentary
data on the sport fishery as modified by analogy with estimated values
of the king salmon fishery.

52. The commercial value of shad with the Tracy plant and without
the San Luis Unit diversions is estimated at $55,000 annually. The sport
fishery for shad is evaluated at $197,000 annually under without-the-

project conditions.

Catfish

53. Catfish deposit their eggs in nests in protected locations
throughout the Delta mainly during July, and the young fish are guarded
by both parents for a considerable period. TYoung and parents both
maintain positions near the channel beds and in shallows where the water
currents are weak. Only a small loss of catfish at the pumping plant
is anticipated.

5k, Values of the catfish fishery, which now is entirely a sport
fishery, have been based on postal card surveys and research data of
the California Department of Fish and Game as modified by estimated
losses of the population expected to result from operation of the Tracy
plant. The fishery value of the catfish with the Tracy plant and without

the San Luis Unit diversions is estimated at $2,319,000 annually.
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Largemouth Black Bass and Sunfishes

55. Black bass and sunfishes produce adhesive eggs which are

deposited in nests in relatively quiet, protected waters during June

and July. The eggs and fry are cared for by the parents, so that very
few of the young in these stages are expected to be lost to the Tracy
plant. The larger young are expected to be affected much in the same
manner as similar sizes of striped bass. However, no effective loss to
the sunfish population is anticipated inasmuch as these fish are con-
sidered to be underexploited and extremely productive of young.

56. Values of black bass and sunfishes are based on California
Department of Fish and Game postal-card survey data modified to reflect
anticipated losses at the Tracy plant. The annual value of the fishery
for these species is estimated at $h96,000 with the Tracy plant and

without the San Luis Unit diversions.

Miscellaneous Upper Delta Figheries

57. The steelhead trout, although of major importance as a game
fish and known to migrate through Delta waters, is not considered to be
affected by Tracy Pumping Plant because of its habit of migrating down-
stream in the second year of its life. Several additional species of

fish of minor importance to commercial or sport fishing occur in upper

Delta waters and may be affected by Tracy Pumping Plant. These include
Sacramento smelt, freshwater smelt, top smelt, white sturgeon, green

sturgeon, starry flounder, Pacific herring, Pacific anchovy, black
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crappie, carp, splittail, Sacramento squawfish, Sacramento sucker,
hardhead, Sacramento blackfish, and hitch. Most of these fishes elther
involve insignificant fishery Qalues or the effects of the pﬁmping plant on
them is not considered significant. Probable exceptions are the
Sacramento smelt and freshwater smelt which are found throughout the
upper Delta throughout the year and are considered to be- a very important
food of striped bass. No information is available which would permit an
evaluation of these smelt, but it appears likely that thelr populations
may sustain losses comparable to those of the striped bass. White
sturgeon possibly may be affected by the project, but although they
recently (1954) have been returned to the game-fish list of Califorﬁia,
they are mainly of importance as a novelty of the game-fish fauna. The
rough fishes such as carp, splittall, Sacramento squawfish, hardhead,

and Sacramento blackfish are exploited to some extent both commercially
and for sport, but their values are very low and their populations are

not considered to be easily depleted by Tracy Pumping Plant diversion.

With the Project

King Salmon

- 58, Diversions of water at Tracy will be increased for the San
Luis Unit during all months (table 1). Of particular concern with regard
to salmon is that pumping will be increaséd 1.7 times during March which
will increase the fraction of the Delta iﬁflow that is diverted to 2.7

times the without-the-project condition. Obviously, since about
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three-fourths of the young salmon pass through the Delta during this
month, king salmon willl be greatly affected by the project. The effects
would be doubly serilous were it not for the fact that only part (up to
one-half ) of the Sacramento River flow, which carries most of the migrant .
salmon in March, is subjeet to diversion under foreseeable conditions
(releases to the lower Delta required for navigation and salinity re-
pulsion necessarily come from Sacramento River water). Losses will
oceur, of course, in months other than March with the project, but they
will not be as marked in relation to without-the-project conditions.
The losses anticipated are mainly of an indirect nature as discussed in
previous sections, but direct losses are anticipated also. Losses‘will
be particularly severe in years when runoff is just sufficient to
balance all demands of the Delta Iincluding those of the project. In
wet years surplus water will rapidly flush most of the migrants past
the pump influence, while in dry years water supplies will be inadequate
to supply all project demands and a smaller than average proportion of
the migrants will be diverted.
59. Annual values of the king salmon with the San ILuls Unit are
estimated to be $2,327,000 for the commercial fishery and $8,394,000
for the sport fishery on the basis of data indicated under the without- » '

the-project discussion.
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Striped Bass

60. Pumping at Tracy for the San Luis Unit will be concentrated
meinly during the period October through March (table 1) and con-
sequently will not increase the effect of the pumping plant on striped
bass to the degree that it will on salmon since their spawning period
peaks in mid-May. However, since the young bass will be subjected to
the direct influence of the pumps for a much longer period of theif life,
they are expected to experience heavier total losses than the salmon as
a result of project diversions.

61. The annual value of the striped bass fishery with the project
igs estimated at $15,339,000 oﬁ the basis of data indicated in the without-

the-project discussion.

American Shad

62. San Luis Unit diversions are expected to cause losses to the
shad population of about the same severity as for the striped bass
population on a relative basis. Annual values of the shad fisheries are
estimated at $53,000 for the commercial and $l9l,OOO for the sport

figshery under conditions with the project.

Catfish
63. Only small losses to the catfish resource are anticipated with
the Saﬁ Luis Unit diversions. As indicated in the without-the-project

discussion, catfish are not very susceptible to the effects of the Tracy
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plant, and increased diversions with-the-project will be most marked in
the season when the young catfish have passed the stages of greatest

vulnerability. - . .
6h..

The estimated annual value of the catfish resource of the

upper Delta with the project is $2,290,000.

Largemouth Black Bass and Sunfighes

65.7 Effects of the increased diversion at Tracy with the San Luils
Unit on black bass and sunfishes are expected to be similar to those on
catfish, Arsmall loss to the Yblack basgs population isianticipated, but
a léss is not expected with the sunfishes as indicated under the without-
the -project discussion.

66. The value of the fishery for largemouth black bass and sun-

fishes is estimated at $492,000 annually with the project.

Miscellaneous Upper Delta Fisheries

67. The project effects on Sacramento smelt and freshwater smelt
are expected to be important and similar in degree to the effects on
striped bass, but no means of evaluating the expected loss is available.

Effects of the project on the other miscellaneous fisheries of the upper

Delta (listed in the without-the-project discussion) are considered to .

be insignificant.
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San Luis Resgervoir

68. The waters to be stored in San Luis Reservoir will originate
almost entirely from the Sacramento-San Joaguin Delta during the period
October through April (table 1). San Luis Creek will contribute little
to the reservoir storage.

69. The waters pumped from the Delta will contain appreciable
quantities of nutrients added from numerous sources thrdughout the
Central Valley and upper Delta. Considerable gquantities of fish-food
organisms are expected to enter the reservoir along with the pumped
water. Larval and small fish also can be expected to be pumped into
the reservoir from the canal (although pumping into the reservoir will
be confined to the season when few larval fish will be passing through
the Tracy fish screens, a stock of small fish undoubtedly will be present
in the canal system as a result of previous passage through the screens
in the larval stage). A great variety in this stock of small fish is
anticipated including at least the following species: striped bass,
shad, smelt (at least é spp.), white catfish, brown bullhead, large-
mouth black bass, bluegill, black crappie, green sunfish, warmouth, and
gseveral species of minnows and other nongame fishes.

TO. -The temperatures of the water of San Luis Reservoir are
expected to be comparable to those obtaining in Millerton Lake which, on
the basis of monthly averages of the 3 years 1948 through 1950, ranged
from 40° F. (in February) to 75° F. (in July) at theAsurface° The

seasonal variation in water temperatures of San Luis Reservoir is

!
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expected to be less than at Millerton Lake, and the mean temperatures
are expected to be higher. The bottom water in particular is expected
to be higher in San Luis Reservoir because of the differences in
temperatures of the reservoir inflow. The Millerton Lake supply (San .
Joaquin River) rises more directly from the.snowfields and is con-
sequently colder (time and other conditions being equal) than the Delta
waters from which the San Luis Reservoir supply will be pumped. Further,
these colder waters enter Millerton Lake throughout the year, although
mainly in winter and spring, reaching peak inflow usually in May or
June. By contrast, the pumping into San Luis Reservoir will take place
in the period October through April, reaching a peak in January (table
1), so that spring and summer warming of the reservoir waters will not
be modified by a continuous inflow of cold waters as are those of
Millerton Lake.

TL. The reservoir pool level fluctuations will be severe, but the
level will be fairly stable from about March 15 through May 15 which is,
fortunately, the period when the basses, crappies, sunfishes, and
possibly catfishes can be expected to spawn (tables 3 and 4). In
addition, the reservoir is of such form that the littoral area (here
-defined as the area having water depth of 30 feet or less) is at a
maximum when water surface levels are at or near the annual minimum so
that the reservoir is expected to be productive of fish foods.

T2. Based on its anticipated productiveness, its proximity to

large population centers of the San Francisco Bay area, and its ready

LAND-302
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access, San Luls Reservoir is expected to be exploited fully as regards
its fishery resources. It is estimated that its use will approximate
. 59,000 fisherman-days annually which leads to an estimated fishery value

for San Luis Reservoir of $531,000 annually.

Summary of Annual Fishery Values

73+ The values of fishery resources without and with the San Luis

Unit are summarized in table 11.

Table 11. Summary of fishery values without and with the San Tuis Unit.

Without the With the
Type of fishery project project Difference
King salmon
Commercial $ 2,386,000 $ 2,327,000 $-59,000
Sport 8,606,000 8,394,000 -212,000
Striped bass 15,858,000 15,339,000 -519,000
American shad
Commercial 55,000 53,000 -2,000
Sport 197,000 191,000 -6,000
Catfish 2,319,000 2,290,000 -29,000
Black bass and
sunfishes 496,000 492,000 -k ,000
San Luis Reservoir - 531,000 531,000
Total $29,917,000 $29,617,000 $-300,000
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WILDLIFE

Introduction

: 7. None of the San Luis Project areas are considered to be out- ‘
standing game habitat. Hot, dry summers limit the épecies that are able
to exist on these areas. Irrigation practices already have altered the
species compositionrof bird life on the service area, and further
intensification of agriculture with the project is expected to produce
further changes in game use. One of the major changes is expected to
6ccﬁr'iEEWaférf6Wl utilization of the presentiy unused siteé of the Saﬁ
Luis Reservoir and the Panoche and Five Points Wasteways.

/75.' The prOposéd reservoir area is a large, shallow, dish-shapéd
area about 4 miles in diameter. Below the 350-foot contour thé,flodr:'
of'the‘reservoir is relatively flat except in the immediate vicinity of
the daﬁ site where the valley is almost pinéhed of f by the adjacéntr
bluffs. Most of the flat land is in grain or rangeland. San;Luis 
Cfeek; an intermittent stream with a general northeasterly course in
the réservoir area,lis flanked by scattered sycamores, willows, and
cottonwoods. North- and east-facing slopes of the reservoir support

moderate stands of scrub oak and chaparral whitethorn.

76. Present irrigation practices are rapidly using up the available '
ground water in the project service area. Replenishment of ground water
to the area considered in the initial stage of project development is

only about 213,000 acre-feet from all sourcgs. Without the
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project the acreage sultable for irrigated farming would be substantially
reduced, and crops probably would revert to a pattern of one-third cotton
and two-thirds barley.

T7. Approximately 401,000 acres of a total of 440,000 acres of
productive land in the proposed initial service area were developed for
irrigation in 1950. It is estimated that much of the remaining 39,000
acres has been at least partially developed by this date and that the
project will act to intensify and supplement present irrigation rather
than initliate a new practice in the area. Primary crops now grown
include irrigated grain and hay and cotton. Crops of secondary importance
are fleld and truck crops, alfalfa, deciduous fruit and grapes, and irri-
gated pasture. Under full water supply with the project the largest
increases are anticipated in alfelfa, truck crops, cotton, irrigated
pasture, and field crops. A small increase in deciduous fruits and grapes
1s expected also. Irrigated grain and graln-hay acreage probably will be
decreased by about 2&5,000 acres. The 1950 and the projected land-use
pattern of the service area are presented in tables 10 and 6, respectively.

78. The entire area is located in the Lower Sonoran Life Zone and
is baslcally desert or semiarid grassland or shrub grassland. Most of
the area is relatively free of weeds though portions of the area are in-
fested with Russian knapweed, alkali mallow, Jimson weed, Russian thistle,
Johnson grass, and pigweed. Watergrass occurs on ditchbanks and flood

and seepage areas that are generally moist.
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79. Under historical conditlons the bulk of the area was in short-
grass prairie, the normal habitat of the mountain plover. Irrigation

development has almost eliminated this bird in the service area, and it

is likely that project development' will almost entirely destroy the ‘
small amount of mountain plover habitat that remains. Though harvest -

of this speciles is not permitted, there is much aesthetic value associ-

ated with it. This small killdeer-like plover is being hard pressed to

retaln a spot in the scheme of wildlife resources inhabiting the Central

Valley of California.

Without thé Préject
Big Game |
80.‘ The proposed reéervoir'site and the‘serviéerarea aré not used
by big game as either summer‘dr Winfer habitat. Columbian black-tailed
_deer are seen occasionally in thé bfushlénds to the west of the reser;
volr, Eut theseraniméls have been reported for the lowlaﬁds of the San
Joaquin Valley éo rarely that it is doubtful ifrany permanent populations

exist. The region is consldered to have no big-geme value.

Upland Game

8l. Upland-game~bird specles are rare in the proposed reservolr .
“and project service sreas.  Pheasants occur only in a very small portion
of the eastern edge of the project near the town of Ora Loma as the

result of annual plantings of this specles on lands ‘adjacent to the
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service area. Condlitions are reportedly too hot and dry for successful
reproduction of this species except in a very small area along the

eastern edge of the project generally north of the town of Mendota.

Valley quail are scarce and band-tailed pigeons are entlrely absent from
the project areas. Mourning doves occur throughout the reservoir and
service areas in considerable numbers, especially during migration when
many are taken by hunters. Population and habitat-use data are in-
sufficient to attempt an evaluation of this species. California black-
talled Jackrabbits are fairly common.throughout the area, and small
numbers of cottontalls frequent the more brushy uplands along the westerly

edge as well as the bottomlands adjacent to the San Joaguin River.

Fur Animals

82. Fur-animal populations in the proposed project areas are

negligible. No value ié assigned to this group.

Waterfowl

83. Waterfowl use of the proposed San Luis Reservoir site and the
service area is limited to that occurring in a few scattered wetlands
and along existing irrigation and drainage ditches. Some grazing by
geese and baldpates may occur in the upper end of the service area be-
caﬁse of the proximity of ponded water in the Los Banos-~Dos Palos area.
The use for this purpose 1s belleved to be minor and is considered in
the general discussion of depredation by waterfowl under with-the-

project conditions.
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With the Project
Big Game
8Lk, No change in big-game use 1s expected with the project.
Upland Game

85. Upland—game habitat in the San Luis Reservoir will be destroyed,
at least for the annual period of inundation. Upland species might make
some use of the reservoir lands, however, if such lands are planfed to
crops under the suggested plan for waterfowl management discussed below.
With this management plan there would be cover for upland game approach-
ing the reservoir to obtain drinking water. Quail will not normally
venture out on reservoir flats without protective cover, and, since
without management the shoreline would become a wide mud flat without
vegetation, it may be desirable to construct and maintain quail guzzlers
at about 3-mile intervals around the periphery of the reservoir.

86. It is believed that the anticipated increases in orchards,
vineyards, truck crops, and alfalfa with the project will improve dove
habitat in the servicekérea to a degree commensurate with losses
occurring as the result of habitat inundation by the reservoir.

87.v Iffigation practices with the project will further destroy

the habitat suitable for the mountain plover, though partial mitigation

for this loss may result from an increase in the amount of land in
irrigated pasture. No attempt has been made to evaluate this non-

harvestable species.
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88. Pheasants and valley quail are expected to benefit to a minor
degree by increases iﬁrthé’alfalfa écréage as well as from the.sub-
divisidn of some of.theiiargér tracts which will provide mofe edgingsf
Low nesting success due to. high sumﬁer temperatures is characteristic
of this fegioh and limifs poﬁential benefits to these spéciesf While
alfalfa-hofﬁally pfovides gobd'nesting cover for pheasants, mﬁch of its
value.ié-lést due to the frequenéy of'cutting which disrupts nésting
and oftén reéults ih the crippiing or destruction of the hen or the
brood.v Graln crops,‘on theréﬁher hand, generally will not be harvested
until thé broods havélleft the nest. Under anticipated project con-
ditions, ditch, floodway, and wasteway banks will provide additioﬁal
food as well as nesting and escape cover. In addition, there will be a
more abundant watéf subpiy available throughout the service area.

89. Cottontéil rabbits are expected to increase under project
. conditions, but such an increase probably will be accompanied by a
correspoﬁding decrease in the biack-tailed Jackrabbit population.

90;»:Aé the principal function of fhe rroject is to firm up the
water supply to én area alréady under irrigation, it-ié not anticipated
that there will be any appreciébie change in uplénd—game Qalués on the

service area.

Fur Animals

9l. The addition of morerirrigation canals and ditches should

increase the habitat available to fur species; however, due to the poor
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guality and small number of furs harvested, no measurable change in the

existing negligible fur-animal values is expected with the project.

Waterfowl

92. The Central Valley of California, a major wintering area for
waterfowl of»the Paéific Flyway, supports millions of birds for severél
months during fall and spring migrations. Waterfowl use With the project
may be expected to 5e concentrated on the San Luis Reservoir and the
wasteway_reservoirs. All of these areas will have value for waterfowl
whether or not they are managed specifically for these species. Delta
water pumped into the San Luis Reservoirrand wéters surplus to irri-
gation needs collected in the wasteway reservoirs>are expected to be
fairly rich in nutriméht required to support aquatic life and thus pro-
vide attractioﬁ to waterfowl and shore birds és a source of food.

93.4 Considerable waterfowl use data have been collected on the
Grasslands located just north of the proJject service area and only a
few miles east of the proposed reservoir site. This inland saline area
is estimated to suéport over 30 million waterfowl days of use annually

under existing conditions. Waterfowl begin to arrive in the Grasslands

' as early as 'f,he middle of August, dnd by the opening of the hunting .
season around the middle of October there are generally in excess of

100,000 birdé; A further buildup takes place until late November when

in excess of 300,000 birds may occur. Populations of this magnitude

make it extremely desirable to provide areas to buffer the depredation

which waterfowl make on thé ad jacent croplands.
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94, Because of the location of the San Luis Reservoir near the
axis of the Pacific Flyway and its proximity to the Grasslands, it
should have a high value as a resting and feeding area. While the
reservolr presumably will produce considerable aquatic food, it is
probable that many of the birds would also feed in valley areas within
eagy flight range. The San Luls Reservoir is expected to support approxi-
mately 7 million waterfowl days’ use annually without specific.develop—
ments for wildlife purposes. During the period of greatest depredation
in August, September, and early October the reservoir will be at a low
elevation which will provide the maximum acreage of shallow water.
Herding waterfowl to the area or attracting them to it by distributions
of grain throughout the shallow waters might well function as a depre-
dation control measure for a considerable radius including the depre-
dation area around Los Banos.

95. The reservoir and wasteway areas, when appraised in the light
of current use of adjacent habitat, are estimated to have a waterfowl
value of $30,000 annually with the project without wildlife development.
Management for waterfowl, with the planting of food crops, however, is
expected to provide additional benefits under with-the-projéct conditions.
Such treatment of the main reservoir and the wasteway reservoirs is con-

sidered in more detail in the following discussions.

Potential Waterfowl Management Areas

,960 San Luis Reservoir differs from other reservoirs in the State

in that it will be filled largely with water brought from the Delta via
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the Tracy Pumping Plant, the Delta-Mendota Canal, and the San Luis
Pumping Plant. Natural runoff from the watershed will contribute little

to reservoir storage. A graph of the 20-year mean of elevations by .

months (figure 1) illustrates that there will be a gradual increase in
water surface elevation from approximately October 1 to about April 15,
after which there will be a period of receding levels until late Sep-
tember. The cycle of fluctuation will be similar in most years (tables
3 and 4) because of the control related to the pumping operation.

97. The probability of such a uniform cycle of fluctuation of the
reservolr level suggests a number of measures which might prove valuable
to waterfowl management in the Central Valley. This is egpecially
important because of the depredation problem in‘£he adjacent agri-
cultural lands.

98, In addition to the possible feeding of grain, management
considerafion involves the planting of the drawdown area of the reser-
voir to some sultable food crop such as sorghum or watergrass coincident
with the receding water levels from approximately mid-April through mid-
September. During this period water surface elevations will drop about
100 feet which will dewater an area in excess of 5,000 acres. Rising

water levels from late September to mid-January at the close of the

average hunting season will reflood about 3,500 acres, approximately
3,000 of which will be reflooded during the hunting season, mid-October

through mid-January.


http:reflood.ed

LAND-302

W7

Report of the Fish and Wildlife Serviee

99. Not all of the dewatered area will be suitable for waterfowl
food~-crop production because of terrain features in the reservoir area.
Only that land of low gradient between the 3&02/ and 390 contours appears
to offer possibilities for such use. Roughly, this area will gross about
2,300 acres. During water-level recession, elevations 390 and'3h0 would
be reached the last weeks in July and September, respectively, as shown
in figure 1. Over the 50-foot difference in elevation the. recession
amounts to a drop of approximately 0.8 foot per day during this 2-month
period. A recession of this order will dewater approximately 38 acres-
per day of those lands which may be suitable for crop production. Seeding
of “this acreage would have to be conducted on a daily or semi-weekly
schedule to také advantage of suitable soil working conditions as well
as to provide for the gradual ripening of grain to coincide as closely
as possible with the reflooding schedule-

100. The average yield of sorghum for the State of California during
the period 1944-52 was 39.3 bushels per acre which at 56 pounds per
bushel amounts to about 2,200 pounds per acre. Late season plantings
involving numerous adverse conditions for the production of this crop
would probably reduce the yield by about 50 percent, resulting in a
production of about 1,100 pounds per acre. ' If, however, irrigation were
supplied with a low head pump system, this production may be made to more

nearly approach the State average.

g/ 20-year mean low elevation, Bureau of Reclamation operation study
No. SL-30.
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10l. Successful crop production on the emerged reservoir lands
would be dependent on a number of factors, and the effect each might

have .can only be surmised. It has been pointed out by Department of

Agriculture personnel that there is a rather rapid decomposition of .
the soil structure under conditions of inundation. In this regard it

is enticipated that soil conditions will not differ too radically from
those accompanying rice production. Undoubtedly more than average care
would have to be exercised in following schedules for disking and
planting. Maximum yields will require application of Pertilizers to
replace nutrients leached out by the annual inundation of fields. Too,
factors affecting growth such as high temperature and low humidity pre-
clude the planting of a single crop throughout the entire recession
period. Grains might be planted during the early summer period, pro-
vided there are suitable lands available, followed by a crop such asr
sorghum, discussed above, which representatives of the Soil Conservation
Service feel has fairly good qualifications to meet conditions oc-
casioned by mid-and late-summer plantings. Grain sorghums are grown

"in hot and semiarid regions throughout the world and are able to stand

more heat and drought than other common cereal grains.

102. Much of the early and mid-season plantings would mature ‘
before the advent of rising water levels about the first of October.
Tmmature late plantings, though not productive of seed, would provide
forage for geese and other grazing species of waterfowl. _Also, it may‘

be pointed out here that management of the reservoir lands as described
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above would tend to increase the yileld of fish in the reservoir through
the addition of nutrients to the water, as the lands are flooded.

103. Rough estimates for the period of the hunting season indicate
that there will be a rise of approximately 0.6 foot per day or the
equivalent reflooding of about 26 acres. At this rate it will take a
minimum of 3 days to reach a depth of approximately 2 feet which might
be considered as an average maximum tipup depth for waterfowl. Actually,
dabbling ducks frequently feed in depth in excess of this figure,
especially where submerged vegetation reaches nearly to the surface.
Such might be the case where standing grain is inundated, so that a
period of a week or more would be provided for the birds to clean up the
feed at any given elevation before the depth becomes so great as to make
the feed inaccessible.

10k. It is estimated, based on an assumed consumption of 4 ounces of
grain per bird per day, that a sorghum production of 1,100 pounds per
acre could support about 4,400 bird-days per acre or a total of about 9
million waterfowl-use days for the 2,000-acre production area. This
estimate assumes full utilization of the carrying capacity of the reser-
voir on the basis of waterfowl food production under management. With
management, therefore, it is estimated there would be a total annual use
of the San Luis Reservoir of about 16 million waterfowl days.

105. The value of the San Luis Reservoir under natural conditions

wlthout wildlife management is estimated to be about $25,000. With
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development for waterfowl it is believed that the value of the reservoir
can be increased by approximately $32,000; The estimated cost of pro-
duction under management would equal approximately $30,000, leaving a
net benefit of about $2,000 annually over the value without management.
Use, however, would increase from 7 million to 16 million waterfowl
days. The total annual waterfowl use value for San Luis Reservoir is
estimated at $57,000 with wildlife development as proposed. Additional
benefits also might be considered to accrue from the construction of the
San Luis Reservolr in the form of savings by eliminating the need to
purchase comparable lands for waterfowl use.

106. The reservoir also will assist in controlling waterfowl
depredations on adjacent agricultural lands. Under éxisting conditions
portions of the Grasslands are flooded in late August and September
before the opening of the waterfowl hunting season as a depredation
control measure. The purpose of such flooding is to provide areas to
which birds might be attracted or herded from nearby agricultural lands
before the crops are harvested. The cost of this practice, amounting
to about $10,000 annually, is borne by the Fish and Wildlife Service,
the California Department of Fish and Game, a group of local rice
growers and the Grasslands Water District. '‘The utility of such areas
for hunting during the waterfowl season is reduced, bringing up another
possibility of management. By flooding additional acreage in the

Grasslands 6ver and above the acreage presently flooded,the utilization

LAND-302
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of these flooded areas together with the probable use of the reservoir
and wasteway areas might have a greater effect on the reduction of
depredation and still retain much of the value of the Grasslands areas
for hunting purposes. This would entail an increase in cost of water
for the flooding of such lands but might decrease the cost of herding of
waterfowl by aircraft and increase the revenues to landowners from the
sale of hunting privileges.

107. Additional waterfowl value with the project is expected to
result from wasteway reservoirs, especially those on Panoche Creek and
Cantua Creek. These areas, resembling closely the existing San Luis
Wasteway, together will measure approximately 8,000 acres, including a
small acreage in the wasteway channels. Tt is estimated the wasteways
under management comparable to that exercised on the existing San Luis
Wasteway will be utilized to the extent of about 325 use-days per acre
annually. At this rate the total use of these areas by all species of
waterfowl would equal approximately 2,600,000 days having a day-use
value -of $10,000. One-half this value or $5,000 is assigned the reser-
voirs without management. In addition, these areas probably would assist
in depredation control. Though recognized, no monetary value has been
assigned to such use.

108. If management of these areas for waterfowl is handled

similarly to the San Luis Wasteway, it is expected that they would

provide shooting in the amount of at least 9,600 hunter-days annually.
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Based on the 1952-53 average per-acre harvest of the area hunted in the
San Luis Wasteway the estimated annual kill in the Panoche and Cantua

Creek Wasteways would equal roughly 20,000 waterfowl.

109. Other areas of minor value to waterfowl not included in the
above evaluation are the Little Panoche and Arroyo Pasajero floodways
totaling about 4,600 acres. The purpose of these areas is to channelize
and store floodwaters for short periods and bleed them back into the
San Joaquin River as rapidly as conditions will allow. Undoubtedly
these areas will provide for some use by waterfowl during vérious
periods throughout the year. Such use will be very erratic and may not
occur at all during periods of low precipitation, consequently, no value
is assigned to these and other smaller flood retention areas, regulating
reservolrs, or terminal reservoirs.

110. The following table indicates that the estimated average
annual net waterfowl value for the San Luis Reservoir and the waste-
way reservoirs without management is approximately $30,000. The
evaluated net gain attributable to management exclusive of other benefits
not expressed in monetary terms would increase the net annual value to

approximately $37,000.
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Table 12. Average annual net waterfowl values, San Luis Reservoir and
Panoche and Five Points Wasteways, with the project.

Without waterfowl With waterfowl
‘ - Area managemaent management
San Luis Reservoir $25,000 a/ $27,000
Panoche and Five Points
Wasteways <. 5,000 : 10,000
Total $30,000 $37,000

a/ The gross value of $57,000 is reduced to $27,000 by deduction
of $30,000 for waterfowl menagement costs.

Summary of Annual Wildlife Values

111. A comparison of annual wildlife values without and with the

proposed San Luis Unit is presented in table 13.

Table 13. Summary of net wildlife values without and with the San
Luis Unit. '

Without With the project .
the Without wildlife With wildlife
Wildlife group proJject management management
Big gameé/ -—— ——— ——
Upland gameé/ E/ -—- -— -—
Fur animals®, -—— i——— -———
Waterfowl - $30,000 $37,000
Total — $30,000 $37,000
. g.j Dashes for these groups 1ndicate‘ that no mdnetary evaluation has

been made; values in these cases are considered to be negligible.

p/ Doves have a fairly high value without the project that is not
measurable because of the lack of basic data. Further, 1t is
believed that such value will not be changed essentially with the
project.
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DISCUSSION

General

112. 1In-the evaluations of the San Luis Reservoir, adequate public ‘

access to permit full utlilization of the fish and wildlife resources is
assumed as being a normal practice on Federal reservoirs; however,
recommendations covering public access are included for the sake of

completeness.
Fisheries

113. Public access to the project éahals or toAthe Delta-Mendota
Canal has not been assumed, and the fishery resources of these canals
have not been evaluated. The Bureau of Reclamation normally excludes’
the public from its canals for reasons of safety, although the Delta-
Mendota Caﬁal provides somevfishing to treépassers, especially in its
lower, unlined portions. It is believed that consideration should be
given to permitting public access to certain portions of the -canalsg near
population- centers that are both productive of fish and can be readily
provided with adequate saféguards to prevent injury or loss ofrhuman

life. Establishment of such fishing sites would require cooperation of

local civic or ceunty agenciles and the California Department of Fish .
and Game in selecting potential sites and in controlling the use once
the sites are prepared. The need for such sites is expected to become

greater with time, but immediate demand for such sites appears likely
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in the lower reaches of the San Luis Canal where no local fishing sites
are available. Therefore, it is considered in the public interest to
recommend cooperation of the Bureau of Reclamation in establishment of
such fishing sites if and when they are sought by responsible local
agencies.

11%. As indicated in the FISHERIES section, increased diversion of
water at the Tracy Pumping Plant for the San Luis Unit is expected to
have adverse effects on fishery resources, especially king salﬁon and
striped bass. Evaluations of these effects have been made assuming
completion of fish facilities now being developed at the Tracy Plant
under without-the-project conditions. Further, it has been assumed that
these fish facilities will be at least 90-percent efficient in salvaging
young salmon and striped bass of lengths of 1 inch or longer which enter
the facilities. If such facilities should fail to be completed or prove
to be less efficient than assumed here, losses to fishery resources would
be greater than those indicated. On the other 'hand, if the Tracy fish
facilities can be made to be>more efficient by salvaging a higher
proportion of the affected fish or by reducing the indirect losses due,
for example, to predation, losses to fishery resources would be smaller
than indicated here. Consequently, it appears necessary to recommend
that studies of the varied relationships of the Tracy Pumping Plant to
the affected fishery resources be continued beyond the stage of develop-
ment of salvage facilities to insure that damage to such resources is

reduced to and held at a minimum. Also, in this regard, it is considered
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desirable that preservation and propagation of fish and wildlife
resources be included among the purposes for which the project is
recommended to be authorized in accordance with the Act of August 27,

1954 (Public Law 674, 83rd Congress, lst Session). '
Wildlife

115. Some losses to Qaterfowl, especially broods, may occur in the
San Luis Canal. Experience with the Delta-Mendota Canal indicates that
nonflying ducks may becomé trapped in the canal, be unable to negotiate
the steep concrete sides, and consequently perish while fighting the
heavy flows. Rafts have been installed in the Delta-Mendota by the
Bureau of Reclamation as resting places for these waterfowl. It
appears that similar structures will be required in the San Luis Canal,
and studies should be made by the Bureau of Reclamation with the co-
operation of the Fish and Wildlife Service and the California Department
df Fish and Game to determine the proper design and location of such
structures as it may be the responsibility of the Bureau to provide.

116. The proposed San Luls Reservolr as well as the wasteways and
wasteway reservoirs, particularly those on Panoche Creek and Cantua

Creek, appear to have considerable potential value for waterfowl manage-

ment. These are discussed more fully under that part of the report '

entitled Potential Waterfowl Management Areas. Owing to the magnitude

of the depredation problem in the general area as well as the need for

hunting sites for the unattached hunter, these areas hold great promise
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to alleviate some of these pressures. Heavy increases in recreational
demand make it desirable to develop these areas as valuable adjuncts
~to the waterfowl program for the State of California.

117. San Luis Reservoir, to be located immediately adjacent to
areas of high waterfowl use, including State and Federal waterfowl
management areas, appears to possess natural qualities that, through
management, would result in particularly high waterfowl value. S8ince
there are no California reservoirs of a distinctly similar nature either
as to location, physical characteristies, or proposed operation,
éertain assumptions have been made in the analysis of waterfowl
potentials. However, these assumptions are based on general knowledge
of waterfowl use and management experience in the Central Valley. It
~is felt that wildlife agencies can develop a sound and workable water-
fowl plan for the reservoir. To do so would require that suitable lands

of the reservoir area be made available to Federal or State conservation

agencies for the necessary development.
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RECOMMENDATIONS

118, It is recommended that:

(l) The following language be incorporated in the report of l .
the Regioﬁal Director, Bureau of Reclamation: That-Federal lands
and project Waters'in therproject area be open td free use for
hunting and fishing so long as title to the lands and structures
remains in the Federal Government, except for sectibns reserved
for safety, efficient opération, or'prdtection df public property.
(2) The following language be incorporated in the report of

the Regional Director, Bureau of Reclamstion: That leases of

- Pederal land in the project area reserve the righﬁ of free public

access for hunting and fishing.

(3) The Bureau of Réclamation cooperate ﬁith local public

~ agencles in establishing, insofar as practicable, séfe, controlled

fishihg sites on the main project canals.
(%) The following language be incofpofated in the recommen-
dations of the report of the Regional Director of the Bureau of
Reclamation: That addlitional detailed studies of fish and wildlife
resources affected'by the project be conducted as necessary, after
the project is authorized, in accordance with Section 2 of the Act .
of August 1k, 1946 (60 Stat. 1080) ; and that such reasonable
modifications in the authorized project facilities be made by the
Secretary as he may find appropriate to preserve and propagate

these resources.
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(5) The proposed wasteway and wasteway reservoir areas be
made available to conservation agencies for game management and
public hunting purposes under multiple-use agreements similar in
nature to the existing agreement between the Bureau, the State, and
private interests covering the use of the San Luis Wasteway.

(6) Such of the project lands within the San Luis Reservoir
as are suitable be made avallable to the Fish and Wildlife Service
or the California Department of Fish and Game to be utlilized for
game management, refuge, or public hunting purposes to the extent
that such purposes do not interfere with the primary uses of the
reservoir.

(7) Suitable portions of the project be placed under wildlife
management pursuant to the terms of a General Plan as pro&ided for
in Section 3 of the Act of Augﬁst 14, 1946 (60 stat. 1080).

(8) The report of the Regional Director, Bureau of Reclamation,
include the preservation and propagation of fish and wildlife
resources among the purposes of the project as authorized by the

Act of August 27, 1954 (Public Law 67k, 83rd Congress, lst Session).




60

Report of the Fish and Wildlife Service.

CONCLUSIONS

119. It is concluded that the San Luis Unit will be de£rimental to
fishery resources in the net amount of $3OO,OOO'annually° Wildlife
resources are expected to benefit with the San Luis Unif in the‘net
amount of $30,000 annually; These annuél values are contingent upon
free public access as defined in Recommendations (1) and (2).

120. If fishing sites.are established on project canals as suggested
in Recommandation‘(3), some added fishery values would result which
would reduce the anticipated losses with the pfoject.

121. If Recommendations (4) and (7) are followed and means are

found feasible for reducing the losses of fish in relation to the Tracy

Pumping Plant over those presently anticipated, comparable reductions

in-the estimated monetary losses will résult. These same recommendations
(4)and {7) are intended to solve in part the potential problem of young
waterfowl and other young animals becdming lost in the canals.

122. If Recommendations (5) and (6) are fdllowed, it is estimated
that an additional direct benefit to waterfowl in the a',mount'éf'$7,ooo
annually would result. Possible extended benefits through the reduction
of crop depredation have not been directly estimated.

123. This report has been prepared on the basis of data obtained

from the Bureau of Reclamation through August 1954. The Service should

LAND-302
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be notified of any changes in plans for the project, so that a revised
report may be prepared if required.

Leo L. Laythe, Regional Director

By: (Sgd.) Samuel J. Hutchinson
Samuel J. Hutchinson
Acting Regional Director

December 31, 1954
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UNITED STATES
DEPARTMENT OF THE INTERIOR
NATTONAL PARK SERVICE
REGTION FOUR
- San Francisco, California
180 New Montgomery Street

March U, 1955

Mr. Clyde H. Spencer
Regional Director, Region 2
Bureau of Reclamation
Sacramento, California

Dear Mr. Spencer: .

In compliance with the suggestions made in your letter of
February 21 we are pleased to transmit herewith a revised report on
the recreation potentialities of the proposed San Luis Reservoir,
San Luis Unit, Central Valley Project, Merced County, California.

We have made the revisions to our original report which
was submitted to you in October of 1953 and which have recently been
discussed with members of your staff.

We have also added an estimate of the cost of minimum basic
recreation facilities in accordance with the present policy of sub-
mitting such estimates to the Congress as non-reimbursable items and
an estimate of non-Federal recreation development costs.

The estimates covering attendance and costs are necessarily
conjectural as they deal with many intangibles that are difficult to
evaluate and involve an attempt to foresee conditions that may or may
not materislize.

Sincerely yours,

(Sgd) Lawrence C. Merriam

Lawrence €. Merriam

. Regional Director
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PROPOSED
SAN LUIS RESERVOIR
SAN LUIS UNIT, CENTRAL VALIEY PROJECT
MERCED COUNTY, CALIFORNIA

PROJECT REPORT
ON RECREATION POTENTIALITIES
for
UNITED STATES BUREAU OF RECLAMATION

INTRODUCTION

Under authority of the Park, Parkway, and Recreation Area
Study Act of 1936 and in compliance with interbureau agreement, the
National Park Service has prepared the following report on the recreation
potentialities of the proposed San Luis Reservoir, San Luis Unit, Central
Valley Project, Merced County, California.

Field investigations were made of the reservoir site August 25,
1952, by Mr. Bigler and Bureau of Reclamation officials, and by Messrs.
Hilton and Bigler on July 20, 1953, with Mr. Ed. Sullivan, Assistant
District Manager of the Bureau's Fregno office, Mr. Joe Carson, Engineer
in Charge of Investigation and Planning, Fresno, and Mr. Vernon S.
Cotter, Merced County Planning Director. During a meeting with the
Merced County Planning Commission on September 24k, 1952, Bureau officials
explained the proJject in detail and National Park Service representata-
tives remarked on recreation possibilities. Mr. Lowell Sumner, Biologist,
Region Four Office, National Park Service, secured aerial photographs of

the reservoilr site on October 17, 1952. Mr. Bigler consulted with State
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Division of Highways district officidls at Stockton, March 30, on re-
location of Highway No. 152 which will be inundated by the proposed

reservoir.

CONCLUSIONS AND RECOMMENDATIONS
The San Luis Reservolr site is in é hot, ;emiarid area, haviﬁg
but little vegetation, and is located near the base‘of the eastern slope
of the Coast Range, 12 miles west of the town of Los Banos.
The primary purpose of the reservoir is for irrigation; in-
dustrial and domestic water supplies are secondary.
The area to be inundated consists of dry-farmlands drained oy
intermittent streams.
The proJject will not affect any existing or proposed national,
state, or local park or monument.
At present the area may be considered to have no true recre-
ation values. The only object of interest that might be classed of
importance is the histofic, privately-owned San Luis adobe bullding
which will be inundated.
A primary state highway crossing the Coast Range (summit at
Pacheco Pass) will be inundated fdr 5.7 miles. Location of a new high-
way which probably will skirt the north shore for 10.5 miles is as yet .
indefinite.
Contemplated enlargement of the regervolr, a number of years

after initial construction, would raise the water surface from 450 to
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535 feet thus limiting permanent construction to elevations above the
535-foot level. |

The reservoir will form an attractive body of wgter which will
contrast with its arid surroundings. It offers a rather high potential
for recreation day use mainly to the rural and town residents of the
western portion of Merced County. Based upon forecasts of population
increases, the total annual day-use visitation by 1960 is estimated as
126,000, |

Cost of ultimate recreation developments is estimated to be
$46L,500. This estimate is necessarily conjectural as it deals with
many intangibles that are difficult to evaluate and involves and attempt
to foresee conditions that may or may not materialize. Immediate use
of the reservoir when built, and demand for minimum basic recreation
facilities can be foreseen. However, construction of complete facilities
should be made only as need develops and probably will be spread over
many yearss

Considering the interest of the Merced County Planning
Commission, the location within that county and that the reservoir will
serve primarily the local people, it is recommended that negotiations be
started with the éounty to be the administering agency.

It is recommended that archeological and historical investi-
gations of the reservoir area be made prior to reservoir development.

Further study and planning are necessary. They should

include more adequate definition of public use areas, application of
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necessary state and county health and zoning laws, and more detailed
surveys of areas to be developed. Master plans should be prepared

and studies correlated with both the constructlion and administering .

agencies as well as other interested local organizations.
GENERAL DESCRIPTION OF THE AREA

The San Luis Reservoir site is on San Luis Creek, an inter-
mittent tributary of the San Joaguin River, 12 miles west of Los Banos
and 29 miles east of Gilroy. The area is wholly within Merced Couhty°
Lands to 5e flooded are under private ownership, except for the highway
right-of-way, and consist of rather large holdings°

State Highway 152 passes through the dam site and the central
part of the reservoir location. Relocation of this road, one of the
main arteries from the San Joaquin Valley over the Coast Range to the
Santa Clara Valley, probably will require 10.5 miles of construction
above the future north shore of the reservoir.

Purpose and Operation of the Resgervoir

Irrigation storage is the primary purpose for which the
reservoir is to be constructed; industrial and domestic water supply
are secondary. Surplus winter and spring flows of the Sacramento
River would be pumped into the Delta-Mendota Canal and relifted approxi- ‘
mately 200 feet into the San Luis Reservoir from a point on the canal
66.5 miles southeast of the Tracy Pumping Plant. In its initial stage

of development, the reservoir will supply a net irrigable area of
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440,000 acres or a gross irrigable area of 489,200 acres of arid lands
on the eastern side of the San Joaguin Valley.

At some future time enlargement of the reservoir from
1,000,000 acre-feet gross capacity to 2,000,000 acre-feet 1s antici-
pated. Such enlargement would raise the surface elevation from 450 to
535 feet, thus limiting construction of permanent recreation facilitles
to elevations above 535 feet. The additional storage would serve by
means of the proposed San Luis-West Side canal, and branches therefrom,
a gross area of 975,000 acres, extendlng southeasterly 113 miles to the
viciniﬁy of Kettleman City.

The following data are for a reservoir of 1,000,000 acre-foot

capacity.
Elevation Capacity Burface area
Water surface at: (feet) (acre-feet) (acres)
Maximum pool 450 1,000,000 10,300
Average ann. max. pool 439 892,000 9,900
Average ann. min. pool - 3kh 153,000 5,120
Minimum pool 305 25,000 1,400

At maximum pool elevation, the reservoir would be about 5.5
miles long and have a maximum width of 7.0 miles. At minimum pool
elevation, the water surface would be reduced to a pool about 1.3 miles
wide and 2.5 miles long.

During the main recreation-use period of April to September,
inelusive, the average water surface areas, pool elevations, and draw-
down during a 20-year period (October 1921 to September 1941 data) would

be as follows:
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Pool elevations Surface area (from max. pool)
Month ‘ (feet) (acres) (nearest foot)
April o 438.6 9,900 11 .
May . 429.3 9,500 21
June b1k h 8,900 . - 36
July 386.5 7,600 6l
August 360.2 6,150 90
September 343.7 5,120 106
Average _
(recre. season) 395.5 8,100 55

During 10 of the 20 years, an average drawdown of 52 feet
from maximum pool elevation may be expected; for 4 years, 37 feet; and
for six years of less than normal precipitation, an average drawdown of
T2 feet may be expected in the recreation season.

Recession will be most noticeable in the upper areas during
the earlier months whereas large éxpanses below high water will not be
exposed in the lower portions of the reservoir due to steeper side
slopes. In the eastern portions, recession will extend ébout 1,000
feet horizontally by the middle of the season, and this distance will
not be exceeded greatly even at dead storage, although the upper half
of the reservolr area will be dry.

Dam Structure

This dam will be an earth fill structure, 208 feet in height .
above streambed elevation. Crest length, including 4 auxiliary dams,

will be approximately 1.4t miles.
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The estimated cost based on 1954 cost figures for a 1,000,000-
acre-foot reservoir exclusive of recreational facilities is $52,026,000.

Physical Characteristics

The reservoir site lies in an alluvial pocket at the eastern
base of the Coast Range. Except for the vicinity of the dam site, it
is surrounded by hills which vary from the lower, undulating slopes on
the east to the more rugged slopes of the Diablo Range on the west. The
reservoir bottom is dry-farmed for grain or used as range land. The
slopes above high water are range land, extremely arid in the summer and
fall. The area is void of trees or other growth which might provide
shade during the hot summer months except for fringes of cottonwoods,
with some willows at intermittent locations along the streams, occasional
oaks at higher elevations which become more profuse above the eagtern
extremity. Agriculture and grazing have practically eliminated any
vestige of brush.

Pacheco Pass, elevation 1,386 feet, is 2-1/2 miles from the
western shore. A number of intermittent streams with comparatively
small drainage areas enter the plain, only two of which continue on to
the great valley area: Cottonwood Creek from the north, and San Luis
Creek from the south being joined by the former near the dam site. To

the west, from 3 to 4 miles distant, elevations approach 2,000 feet; to

the north and 1 mile from the Cottonwood arm, 1,066 feet. Northwest of
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the dam, an unnamed hill is 1,321 feet. Basalt Hill, occupied by a State

fire-lookout, 1s about 1 mile east of the San Iuis Creek arm of the

reservoir. .

At high water the reservoir will be roughly kite-~shaped, T

miles on the north-~-scuth axis, and about 5.5 miles on the transverse
axls. The irregular shoreline, with numerous small bays and coves, will
vary from & length of 33 miles at maximum pool to an average of 28 miles
during the recreation season, and to 8.5 miles at dead storage.
Climate

High summer temperatures prevall at the reservoir gite and its
environs. Preclpitation is light and is distributed from October to
April. The 1952 annual average at Los Banos was 12.10 inches, 3.76
inches above normal. The hot summer sun beats on the arid, barren hills
around the aresa and temperatures during the recreation season may be
expected to be practically the same as for Los Banos, which ig 12 miles
east of the dam site, at elevation 125. The Los Banos 1952 records shown

in the following table are very close to normal.

TEMPERATURE PREC TPITATION

Average Lowest Average Highest

minimum  recorded maximum recorded (inches)
April k61 36 . Th.1 91 1.88 .
May 50.5 38 86.1 100 0.02
June 51.2 39 83.8 102 T
July 60.2 [I¥s) 99.h4 107 T
August 57.7 50 98.2 105 0.00
September 56.1 45 93.3 106 0.16
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Public Health

The State of California, Department of Public Health, has not

made an investigation of thisrparticular area. It believes that vector
‘ control problems will be similar to those encountered at Millerton Lake.

It anticipates that the two most important vector mosquitoes that may

be found in the area will be Anopheles freeborni, the malaria vector, and

Culex tarsalis, the vector of encephalitis if conditions favorable to

their production are permitted to exist.

The Bureau of Vector Control adviges complete clearing of the
reservoir area to be inundated, the elimination of grazing within the
areas acquired, drainage of all residual pools and borrow pits, and the
elimination of vegetative growth from shallow water areas formed by draw-
down. The Bureau of Vector Control desires to make an inspection of the
area prior to reservolr construction and conduct periodic inspections
and control operations in the area later if found advisable.

Scientific Values

An archeological invesgtigation of the area is yet to be made.
Indians through ages past had lived in the viecinity of the spring on
Cottonwood Creek. Here came herds of antelope to drink and here stopped
‘ - tribesmen traveling from the Coastal areas on long Jjourneys inland.
Gabriel Moraga, termed the greatest pathfinder and Indian fighter
of his day, set out from Mission San Juan Bautista on September 21, 1806,

with 25 men and Father Pedro Munoz as chaplain and diarist, proceeding
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from Monterey Bay to the north and east, and entered the proposed
reservoir area by way of San Luis Creek. After the party traveled 40
miles over a "parched and treeless plain" (the eastern portion of the
now productive San Joaquin Valley), he discovered and named various ‘
streams. Among them was the Merced River which was called "E1 Rio de
Nuestra Sonora de la Merced" (The River of our Lady of Mercy). Merced
County, founded in 1857, derives its name from this river. In 1808,
after an unsuccessful attempt to find suiltable locations for a chain

of inland missions, Moraga returned from the Merced River area, passing
through the reservoir site. This time he is said to have traveled
through Pacheco Pass.

Pacheco Pass was used later by numerous Spanish and Mexican
officers from San Juan Bautista Mission in pursuit of deserting soldiers
or runaway Mission Indiané all using this route. In the 1850's it was
known as the Pacheco Pass stage road and for many years was a toll road.

Overland stages stopped at the Rancho San Luis Gonzaga, later
known as the San Luis Station. This historic landmark is located one-
quarter mile west of the dam site,-north of and adJacent to Highway

152. It will be inundated by the reservoir. Adobe buildings were

erected here probably as early as 1835. One of them, in excellent .
condition, remains; loopholes through the walls indicate its use as
protection from hostile Indiang. In this building there resides one

of the descendants of the Spanish-Mexican days. The Rancho San Luis
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Gonzaga was granted to Jose Maria Mejia and Juan Perez Pacheco
November L, 1843, On May 3, 1931, the Native Sons of the Golden West
placed a plague on the remaining one-story adobe. San ILuis Station has
been a stopping place for over 100 years, by Indians, explorers, rancheros,
stage coach drivers and motorists. In addition to archeological investl=-
gations, a histérical study should be made of the area and the significance
of the adobe building determined. qusibly some consideration should be
given to its dismantling and re-erection at a suitable location above any
future high water.

Ecologiecal, botanical, zoological, and geological values are
relatively unimportant in the area to be inundated. Consequently no
recommendation is made for a natural history study.

Present Recreation Evaluation of Reservoir 8Site

In the early spring some of the upper slopes are colorful with
wildflowers but the more intensively used agricultural bottom lands have
negligiblevdispléys. Small mammals, such as pocket gophers, mlce, ground
squirrels, and cottontall rabblts are present. The western slopes have
some coyote, skunk, and a few deer, but the land is posted against
trespassing. The intermitﬁent streams which will be inundated contaln
no fish. Views from the road descending into the area are rather com-
prehensive of the nearby desiccated hills and gullies, of the flat
expanse of the San Joaquin Valley, and, on clear days, of the Sierra

Crest 120 miles to the east.
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There i1s no recreation use at present other than an occasional
tourist stopping for refreshments and the limited shade availlable at the

gas station near the adobe building; the primary aim of the traveler in .

the summer seems to be to get out of this hot region as soon as pbssible_
No inducements are present along the highway to encourage a visitor to
stop--on the contrary, signs are posted warning of the extreme fire
hazard and grass fires that could sweep the country rapidly.

Types of Recreation Suitable to Area

A reservoir in this area will provide recreation opportunities
primarily for the people in the smaller towns and those in the larger
cities of the west-central San‘Jbaquin Valley as well as for the large
farm population. Topography is favorable to boater access at numerous
locations despite drawdown.' Expanses of bare shoreland during periods
of recession have proved to be of little detrimént to swimmers, pic-
nickers, and boaters in other similar arid areas where more refreshing
bodies of water are at remote distances. Sites above high water ad-
Jacent to the highway on the west side, where shade from oak trees may
be had, are suitable for picnicking and for the few visiﬁors who may

desire to camp. Pilcnicking will be popular but'comparatively few loca-

tions haw}e any shade. The reservoir should provide a potential warm- .
water fishery. Climate and environment are very similar to Millerton
Lake; where bass and bluegill have provided good fishing for a number of

years.
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FACTORS INFLUENCING RECREATION DEVELOPMENT

There is need for acquatic recreation throughout the west side
of the Ban Joaquin Valley. San Luis Reservoir, despite its lack of
shade -producing vegetation, and its heat, can meet this need in the
spring and fall months. To some extent it will meet a need of the towns
in closer proximity, during the hot summer months. It also will meet a
need of travelers along Highway 152 who may desire a break in & long
monotonous trip through the great valley--there are no wayside picnic
areas even for those traveling from west of the Coast Range.

There will be no dilrect competition with the recreation
potentialities that can be realized by the proposed San Luis Reservoir
in this portion of the San Joaguin Valley. The location at the base of
the Coast Range near the western extremity of Merced County is con-
venient to the inhabitants of the western half of that county and to
the population in nearby counties. Merced County lies entirely in the
lower part of the great valley and does not have comparable bodies of
water. However, Yosemite Lake, 7 miles northeast of Merced, the county
seat, has a number of day-use facilities administered by the municipality,
and partially serves the needs of the people in this vicinity. Other
competitive areas, proposed and existing lakes, such as Millerton Lake,
and higher regervoirs, are east of U. 8. Highway 99, and within short
travel distance from the cities and towns along that highway.

To the west, beyond Pacheco Pass, is the cooler climate of the

S8anta Clara Valley, the Pacific Ocean beaches, and the northern portion
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of the Salinas Valley. Within an hour's travel distance from the San
Luis Reservoir site are numerous cities and towns in intermediate

fertile valleys of the Coast Range and along the coast where there are

many varied attractions--state and municipal parks, beaches, drives,
and resorts. Consequently, but very limited use of the reservoir may
be expected from this tributary population.

Relocation of Highway 152, 5.7 miles of which will be inun-
dated as well as crossed by the dam, probably will be made along the
north side of the reservoir, according to Division of Highway officials.
The route has not been surveyed. Some 10.5 miles of new construction
will be necessary, this longer distance being mainly to circumvent the
dam and the reservoir, and attain elevation to the west. Comparatively
short spurs from the highway will make suitable recreation areas access-
ible for day use. There are no existing roads on the south side open
to the public, primarily because of the fire hazard and since the
present dirt roads are only for private access. A new road will be
necessary to a Junction with the dirt road southerly from the dam which
leads to the Basalt Hill fire lookout and to the small Los Banos Valley.
Side roads could be constructed to recreation areas along the south shore.
The most suitable development area appears to be on the south side of .
the reservoir between the dam's south abutment and the promontory east
of San Luis Creek in section 29. This area, 2.5 miles east to west,

has s northerly exposure and several springs which probably could furnish
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sufficlent water for domestic supply systems. Irrigation for necessary
planting could e pumped from the lake.

State Highway 152, the main arterial highway from the coastal
regions to the interior for over 80 air miles both north and south,
carries a considerable volume of travel throughout the year. Traffic
counts taken Immediately west of the road junction in Los Banos averaged
5,600 vehicles daily in 1952. Stafe officials estimate 11,200 vehicles
daily by 1972. To the east of this junction, state figures are 8,900
vehicleg daily for‘l952 and the daily average estimate for 1972, 17,700
vehicles° During July, present Sunday traffic at Pacheco Pass approaches
8,000 vehicles. With a relocated highway skirting the north side of the
lake, there will be a natural tendency to slow down and view the reser-
voir; some will seek turn-outs and spots to picnic.

The local county officials are tentatively considering the
construction of a small campground in the vicinity of the highway where
it will leave the lake on the west. In view of climatic conditions,
and probable limited demand for such facility, a campground is not
immédiately recommended, but the area should be set aside for such future
development if conditions warrant. DPicnic facilities would be ideal
here for the traveler.

Merced County's population has had an uninterrupted growth for
nearly 90 years. Its 1950 population of 69,780 is estimated to increase
to 100,000 by 1960. An impetus in this growth may be expected when the

San Luis Reservoir, with its attendant features, is constructed. The
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county 1s a fertile agricultural area, principsl production being in

fruit and nut crops, fiéld crops, dairy products, turkeys, beef,

vegetables and chickens. ILarge areas have been devoted to cotton in .
the past several years on the west side of the San Joaquin River. ILos

Banos 1g the business center for an agri¢ultural area of over 6,000

people; It has the largest milk powder factory in the world. Thirty=

one and one~half percent .of the county population is urban.

Although Fresno and Stenislaus Counties, adjacent to Merced
County, as well as Santa Clara County, have substantially larger popu-

" lations, they have a much smaller number of residents tributary to the
proposed reservoir than Merced County.

A very Important factor influenéing development 1s probable
enlargement of the reservolr after initiasl construction. The water
gsurface would be raised 85‘feet to en elevation of 535 feet. Certalnly
this willl have an effect on location of permesnent-type facilities.
However, many of the day-use faclilitles which mey be necessary below
535 feet could be designed with this consideration in mind. Excepiing
for utilities and roads, the expected life of recreation faéilities is
usuaelly 25 years.

ESTIMATE OF RECREATION USE

Various factors discussed previoﬁsly lead to the conclusion
thet day-use will be predominant. It 1s evident that the reservolr

will meet a need in this western portion of the San Joagquln Valley
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where there are no water areas, in swimming, day and evening picnicking,
boating, and fishing. Casual visitors may be expected from the through
highway traffic. In the following estimate no overnight visitors are
included. In time a small campground may be worthy of consideration.
Unfavorable climatic conditions, aridity, lack of vegetative cover, and
competing areas having more attractions would discourage campers,
prospects of concessioner cabins, vacation cabin site requests, and any
use by organized groups other than day use.

Within 25 miles travel distance on the eastern side of Pacheco
Pass are 7,14l people (1950 census) residing in five towns of which Los
Banos, 12 miles from the reservoir; has 3,883. The rural population in
this zone is estimated as 3,200. Visitation is anticipated to be equiva-
lent to at least four visits from each inhabitant yearly, or 40,600.

On the west side of Pacheco Pass, there is only one town within
the 25-mile distance: Hollister, population 4,890. Rural population is
light and is estimated as 600. Attendance from this area: 5,400 visits
yearly.

In the area to the east of Pacheco Pass within 26- to 50-mile
travel distance are 23 citles and towns having a population of 55,230.
However 9 of these urban centers are on U. 8. Highway 99 and within
zones of influence from competing lakes. Deducting this population,
there will remain 12,800 people in 14 small towns, the largest of which
is Livingston, with 900 population. Including an estimate for rural

population there are about 17,000 people within 26 to 50 miles whose
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aquatic recreation needs will be met by the proposed reservoir. After

'the{novelty of a new lake passes, it is estimated that 2,000 people from

the excluded population will visit San Luis Reservoir each year from ‘
this zone, and that there will be 25,500 visits by the remainder, or a

total of 27,500 visits.

Within the corresponding 26- to 50-mile zone on the west side
of the pass 1s an estimated population of 30,000. Gilroy, 36 miles
distant, has a population of 4,953. Watsonville, a few miles from the
coast, has 11,516 (1950 census). Although there are no competing lakes
in this area, other recreation attractions far surpass the proposed
reservoir, consequently only 3,000 vlisits to it are estimated.

San Luis Reservoir is not expected to have any substantial
influence in drawing people from areas beyond 50 miles travel distance.
There are too many competitive areas. There are 109,000 people in
towns and cities within the 50-=75 mile distance on the easf side of
Pacheco Pass. Of these, and including some rural population, about
4,000 live on the west side of the San Joaquin River. On the east side
of the pass, the urban population (51 to 75 miles) is 126,000. The
estimate from both zones is 5,000 visits.

Any estimate of visits by those traveling along the arterial .

highway which will pass above the reservoir would Be conjectural. A
conservative estimate of the number of automobiles passing by the lake

during the most attractive portion of the recreation season is 300,000.
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Assuming that one in 300 might stop at nearby prepared picnie spots or
to view and perhaps enjoy some form of recreation for more than a few

‘ minutes, then 3,400 visits may be expected.}/
Summary of Estimated Attendance

From population east of proposed reservoir:

Travel distance 0-25 miles . . . . . 40,600
" "o26-50 " ... ..27,500
" " 51-75 " .+ « .« . 5,000
Subtotal . e e e e e e e e e e e e 73,100
From population west of proposed reservoir:
Travel distance 0-25 miles . . . . . 5,400
" " 26-50 " . . . .. 3,000
" " 51-75 " .+« « . 5,000
SUbtotal « v v v v 4 e e e e e e e e .« . . . . 13,hk00
From arterial highway traffic . . . . . « . . « « « « . .__3,0400
TobBLl v v 4 v e e e e e e e e e e e e e e .. 89,900

(say 90,000)

Based upon forecasts of population for 1960, a conservative
estimate of 126,000 is obtained. This does not include allowance for
increase in population that will result from construction of the San
Luis Reservoir and irrigation works.

LAND ACQUISITION

Location of the state highway above a future high-water level

has not been made as yet. Present indications, according to state high-
‘ way officials, are that it will be relocated along the reservoir on the

north side. It is recommended that all land between the relocated high-
way and the future water level of 535 feet be acquired to protect

recreation values. This area may be approximately 1,000 acres.

1/ Based on 3.4 persons per car.
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A similar strip of land on the south side is recommended for acquisition
from the dam's south abutment to and including the promontory extending

from section 29, R. 8 E., T. 10 S. 1In this area,‘sufficient land should

be secured to include the springs and install the minimum basic recre-
ation facilities; possibly 800 acres are involved. It is assumed that
the Bureau of Reclamation will acquire lands within 300 feet horizontally
of the ultimate reservoir flow line and this would protect values along
the remainder of the shoreline on the south and west sides.

ESTIMATED COST OF RECREATION DEVELOPMENT

The following judgment figures represent a reasonable and

|
conservative evaluation of the recreation benefits accruing to the
public as a result of this project. They are necessarily conjectural
as they deal with many intangibles that are difficult to evaluate and
involve an attempt to foresee conditions that may or may not materialize.
Three small picnic grounds are contemplated on the north side: one near
the north abutment; one centrally located; and another at the west end.
A boat-launching ramp alsc is considered necessary on the north side.
On the south side and westerly from the abutment is the area most suit-
able for more extensive picnicking facilities, bath house, and boat
launching. It is probable that a trailer camp and concession development .
also will prove advantageous in this area.
It is reasonable to assume that the recreation construction

program will be accomplished over a period of several years. Construction

work should be authorized by stages and then only as need has been proved.
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The following cost estimate, based on present conditions, will vary some-
what by standards and policies established by the administering agency.
For example, a concessioner might provide some of the listed facilities
in addition to refectories, structures for boat and fishing tackle rental,
etc.

A total estimated recreation development cost of $L46L,500 is
derived as follows:

Estimate of Federal DevelopmentvCosts

for Initial Minimum Basic Recreai}on Facilities
for Day Use Only2

1. Access Roads - 20 feet, shoulder to shoulder including

grading, gravel and drainage structures $32,000
2. Parking Areas - Including grading, gravel, drainage
and. curbs 2,500
3. Water - 1 Well, pump and drain
1 Gravity supply and tank 10,000
4. Sanitation - Pit toilets 2,000
5. Boat Launching Ramp - Grading, concrete or steel mat 5,000
6. Day Use Picnic Areas - Including tables, stoves,
refuse cans and grading ' 4,500
T. Conservation Landscaping - Including grading, planting
trees, shrubs, grass, water supply for same and fencing 7,500
8. Beach Development 5,000
9. Portable Change Roomsi/ 5,000
10. Trails and Paths 3,500
11. ©Signs and Markers 1,000
12. Supervision, Inspection and Contingencies, 15% 11,700
Total $89,700

(say $90,000)

-~

g/ A master plan for the entire project area including all proposed
Federal and nonFederal developments should be prepared in advance of
any construction. Such a plan could be produced by the National Park
Service at an estimated cost of $20,000, if funds could be made
available to the Service by the Bureau of Reclamation.

§/ This item considered basically essential due to lack of any suitable
natural cover, strong likelihood of use of reservoir for swimming,
and undesirable aspects of indiscriminate use of cars for changing.
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Estimate of NonFederal Recreation Development Costs

The following estimate of additional development costs,

include facilities to complete the major recreation development on the

south side, and construct additional facilities to be located in the

Pacheco Pass entrance area at the west end, Cottonwood Creek area, as

well as facilities westerly of the dam on the north side. These

developments may be constructed, as need occurs, over a period of

several years, the cost of which must be borne by the local administering

agency.

1. Access Roads - Additional roads, widening and hard
topping of roads provided under initial Federal
development

2. Parking Areas - Providing additional parking, and hard
topping areas provided in initial Federal development

3. Water - Providing water systems and piping to various
facilities

., Sanitation - Adequate sewage disposal systems including
modern comfort stations and additional pit toilets

5. Boat Launching Ramps - Additional

6. Boat Docks

T. Beach ~ Swimming areas, rafts, markers and towers

8. Bath House

9, Picnic Areas - Additional

10. Minor campgrounds and trailer camp development

11. Trails

12. Utilities - Electric

13. Utility Building

14, Administration Building

15. Conservation Landscaping (continued)

16. Miscellaneous Equipment - Including truck, patrol
boat, tools, etc.

17. Planning and contingencies

Total
Grand Total - Estimated Recreation Development Costs

FEstimated annual operation and maintenance costs

$40,000
28,800
40,000

28,000
10,000
10,000
20,000
20,000
14,000
20,000

4,000

8,000

8,000
12,000
35,000

120,000

) 561700

$374,500
$46L,500

$ 30,000
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ESTIMATED RECREATION BENEFITS
It is estimated that the monetary value of the recreation
benefits resulting from the Joint use of the reservoir will be $2,02l,OOO
and an equal amount arising specifically from the development of recre-
ation facilities. These figures represent a reasonable and conservative
evaluation of the recreation benefits accruing to the public in the judg-
ment of the National Park Service as a result of the construction of the
reservoir. They are necessarily conjectural as they deal'withAmany in-
tangibles that are difficult to evaluate and involve an attempt to foresee
conditions that may or may not materialize. Fbllowing is a breakdown of

the method used in this estimate:

Development costs $464,500

Annual O&M costs 30,000

Annual development cost--$464,500 amortized
for 25 yrs. at 2-1/2% (.0543) . . . . . . . . . $ 25,200
Annual operation & maintenance cost . . . . . . . 30,000
Total annual cost o o « o o o o o & o o & o« $ 55,200

Capital, or present, value of total

annual cost--$55,200 capitalized for

100 yrs. at 2-1/2% (36.614) . . « « « . . . . . $2,021,000
Existing recreation values destroyed . . . . . . 0

Het benefits arising specifically from

development of facilities « « o o » o « o « » » $2,021,000
Benefits resulting from joint use of

TESErVOIr v v o o o o o 6 o s b o & o o o 6 o e 2,021,000

Total recreation benefits . o « o » . « - » $4,042,000
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RECOMMENDED AGENCY FOR ADMINISTRATION, OPERATION,
AND MAINTENANCE
The area is of less than national significance. A county or
state agency appears to be the most logical political unit to administer .

the recreation use of the reservolr and to maintain the facilities and
features of the developed areas.

During conferences with members of the Merced County Planning
Commission considerable interest was shown in the possibility of Merced
County administering the recreation facilities at this reservoir. It
is therefore recommended that Merced County be given first preference
to be the administering agency.

FURTHER STUDY AND PLANNING

Further study and planning are necessary with all interested
parties. This is of particular importance in regard to the location of
the highway on the norfh side of the reservoir. Preparation of recre-
ation use plans in advance of both dam and highway construction would
permit integration of recreation developments and might permit economies
in such developments. It is recommended that the County Planning
Commission give consideration to adequate zoning along highways and
neighboring properties to protect the area from incompatible and un-

sightly developments. .

Borrow material for either the dam or the road should be

obtained from locations where there will be no detrimental effect on
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the landscape or the recreation potentials . There are many details of
planning and management that can be resolved by meetings with various
agencies, by additional surveys, by determination of the most suitable
development sites, and their final incorporation in a Master Recreation,

Land Use, and Management Plan.
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