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in Suisun Marsh while still allowing navigation of Montezuma Slough. 



Foreword 

This edition of the Bulletin 132 series is the twenty-seventh annual summary of the State Water 
Project's operation and management. Bulletin 132-89 reviews Project operations during calendar 
year 1988 and describes other management activities, emphasizing the period between July 1, 1988 
and June 30, 1989. Outlooks for present and future (1) water supplies, (2) power supplies, and (3) 
Project costs and financing are presented in the bulletin as well. As usual, Appendix B presents 
information supporting the water contractors' statements of charges for the coming year (1990). 
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Naming of Project Facilities 

Many of the facilities of the State Water Project are named to honor prominent people who 
exhibited outstanding leadership in planning, establishing the fiscal and political framework, and 
constructing and operating the Project. These facility names have been shortened for readability 
throughout this bulletin, but are listed here to acknowledge the prominent role of the people for 
whom the facilities are named. 

Abbreviated Name 
of Facility 

Complete Name 
of Facility 

Name and Position 
of Honoree 

Banks Pumping Plant Harvey 0 .  Banks Delta Harvey 0. Banks, first Director of California 
Pumping Plant Department of Water Resources, 1956-1960. 

California Aqueduct Governor Edmund G. Brown Edmund G. (Pat) Brown, Governor of California, 1959- 
California Aqueduct 1966, under whose leadership the Legislature authorized, 

and the voters approved, the State Water Project. 

Chrisman Pumping Plant Ira J. Chrisman Wind Gap Ira J. Chrisman, Member of the California Water 
Pumping Plant Commission 1960-1976 (Chairman 1967-1976). 

Edmons ton Pumping Plant A. D. Edmonston Pumping A. D. Edmonston, State Engineer, Division of Water 
Plant Resources, Department of Public Works, 1950-1955. 

Gianelli Pumping- William R. Gianelli Pumping- William R. Gianelli, Director of California Department 
Generating Plant Generating Plant* of Water Resources, 1967-1973, and Assistant Secretary 

of the Army for Civil Works, 1981-1984. 

Hyatt Powerplant Edward Hyatt Powerplant Edward Hyatt, State Engineer, Division of Water 
Resources, Department of Public Works, 1927-1950. 

Lake Davis 

O'Neill Forebay 

Porter Tunnel 

Lake Davis 

O'Neill Forebay* 

Assemblyman Lester Thomas Davis, California Legislature, 
1947-1952, and Assemblywoman Pauline L. Davis, 
Califomia Legislature, 1953-1972. Husband and wife 
were active in legislative water matters. Mrs. Davis 
co-authored the Davis-Grunsky and Davis-Dolwig Acts. 

Jack Edward O'Neill, a pioneer farmer in the San 
Joaquin Valley who worked for the authorization of the 
San Luis Division of the federal Central Valley Project. 

Carley V. Porter 'runnel Assemblyman Carley V. Porter, California Legislature, 
1949- 1972, co-author of 1959 Water Resources Development 
Bond Act to help finance the State Water Project 

Silverwood Lake Silverwood Lake 

Sisk Dam 

W. E. "Ted" Silverwood, a resident of Riverside County 
who worked unceasingly to promote the State Water Project. 

B. F. Sisk San Luis Dam* Congressman B. F. Sisk, U. S. Congress, 1955-1979, 
introduced legislation authorizing the San Luis Unit of 
the federal Central Valley Project. 

Skinner Fish Facility John E. Skinner Delta Fish John E. Skinner, California Department of Fish and Game, 
Protective Facility 1954-1978, supervised the evaluation and improvements 

of the Fish Protective Facility. 

Warne Powerplant William E. Warne Powerplant William E. Warne, Director of California Department of 
Water Resources, 1961-1966. 

*A joint use facility of the Califomia State Water Project and the federal Central Valley Project 
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Chapter I 
Overview of the California State Water Project 

Bulletin 132-89 is the 27th edition of Manage- 
ment of the California State Water Project. This 
report has provided a continuing history of State 
Water Project water contract administration ac- 
tivities, water and power operations, financing, 
and management plans. Appendix B, which is 
bound within each bulletin, documents Project 
costs together with other water charge information 
to support the annual statements of charges to 
long-term water supply contractors. 

As in past bulletins, each chapter of Bulletin 
132-89 updates a different aspect of SWP acti- 
vities. Chapter I opens the report with a brief 
review of California's water history and discusses 
water rights decisions leading up to the current 
Bay-Delta Hearings. Chapter I1 covers SWP 
operations--water and power operations, water 
sewice, recreation and visitor facilities, and fish 
and wildlife activities. Administrative activities 
affecting the management of the SWP, including 
water contracts, water rights, the Davis-Grunsky 
Act Program, legislation, and litigation, are ad- 
dressed in Chapter 111. Chapter IV highlights 
SWP design, construction, right of way, and 
safety activities. Present and future SWP water 
supply and power management plans are des- 
cribed in Chapters V and VI, respectively, while 
Chapter VII details the costs and financing of the 
SWP. Appendix B, which is bound at the end of 
this report, provides detailed information sup- 
porting the water contractors' statements of char- 
ges for 1990. 

California Water History 

People have been diverting water from Califor- 
nia's streams and putting it to beneficial use since 
the 1770s, when Spanish missionaries built Calif- 
ornia's first irrigation systems. As the State's 
population grew, and as municipal, industrial, and 
agricultural water needs increased, cities and ir- 
rigation districts developed supplemental water 
supplies. In 1913, Los Angeles began receiving 
water from the Owens Valley via the Los An- 
geles Aqueduct. By 1934, Oakland and San 
Francisco were receiving water from the Sierra 
Nevada through the Mokelumne River and Hetch 

Hetchy aqueducts. By the time the Colorado 
River Aqueduct began delivering additional water 
supplies to Southern California in 1941, many 
storage reservoirs had also been constructed 
throughout California to regulate surface runoff 
for agricultural needs and to generate hydroelec- 
tric power. Municipal projects and irrigation 
systems were scattered throughout California, but 
no centralized State water plan coordinated their 
operations. 

The State Water Plan 

Although the systematic development of Califor- 
nia's water resources was initially proposed in 
1873, it wasn't until 1921 that the California 
Legislature authorized the first comprehensive 
statewide water resources investigation. In 1931, 
State Engineer Edward Hyatt developed the State 
Water Plan, which identified and offered solutions 
to the State's most crucial water problems. 

Two years later the California Legislature passed 
the Central Valley Project Act to implement the 
initial features of the State Water Plan in the 
Central Valley. Financed by the U.S. Bureau of 
Reclamation, construction began in 1937, when 
ground was broken for the Contra Costa Canal, 
which transports water from the Sacramento-San 
Joaquin Delta for municipal, industrial, and agri- 
cultural users in Contra Costa County, east of 
San Francisco. Several additional facilities for 
water storage and transportation have subse- 
quently been constructed by the USBR, including 
Shasta Dam, Friant Dam, the Friant-Kern Canal, 
San Luis Dam (a joint-use facility with the 
SWP), and the Delta Mendota Canal. 

State Water Project 

In 1947, the State Legislature funded the water 
resources investigation that led to the develop 
ment of the State Water Project. The results of 
this investigation were published in three reports: 
Bulletin 1, Water Resources of California, repor- 
ted data on precipitation, unimpaired stream run- 
off, floodflows and frequency, and quality of 
water throughout the State; Bulletin 2, Water 
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Utilization and Requirements of California, des- 
cribed the present and projected water needs; and 
Bulletin 3, titled The California Water Plan, pre- 
sented preliminary plans to meet the State's ul- 
timate water needs, including those works re- 
quired for transfemng surplus water from the 
north to the water-deficient south. Bulletin 3 was 
then followed by Bulletin 160, published five 
times between 1966 and 1987 to update various 
elements of California's water planning. 

The Califomia Water Resources Development Act 
(known as the Bums-Porter Act), which author- 
ized financing for construction of the State Water 
Project facilities, was enacted by the State Legis- 
lature in 1959. Initial works included Oroville 
Dam and Lake Oroville, San Luis Dam (now 
called B. F. Sisk San Luis Dam) and San Luis 
Reservoir, the South Bay Aqueduct, the North 
Bay Aqueduct, and the California Aqueduct. The 
first SWP water deliveries were made in 1962, 
just two years after construction began. Figure I 
shows existing and proposed SWP facilities. 
Project statistics are presented in Figure IA. 

DWR and The Metropolitan Water District of 
Southern California signed the first water supply 
contract in 1960, and today 30 agencies have 
long-term water supply contracts with DWR. The 
service areas of these long-term water supply 
contractors vary widely in size, location, climate, 
and population (Figure 2). The contractors' uses 
for SWP water also differ. In the San Joaquin 
Valley, SWP water is used primarily for agricul- 
ture; in the Feather River area, in the San Fran- 
cisco South Bay and North Bay areas, and in 
Southern California, water is used primarily for 
urban and industrial needs. 

SWP long-term contractors' requests for water in 
1989 total about 3.0 million acre-feet. Existing 
contracts call for SWP water deliveries to even- 
tually total 4.2 million acre-feet per year. To 
meet this contractual obligation, DWR continues 
to plan and construct new facilities for the SWP. 
The most recently completed project is the North 
Bay Aqueduct, Phase 11, which began delivering 
water to Napa and Solano counties in May 1988. 

Facilities now under construction include the East 
Branch Enlargement and the installation of the 
four remaining pumps at Harvey 0. Banks Delta 
Pumping Plant. The East Branch Enlargement, 

which will accommodate an additional 1,500 to 
1,683 cfs in the various reaches, will supplement 
services to Antelope Valley-East Kern Water 
Agency, Coachella Valley Water District, Desert 
Water Agency, Mojave Water Agency, Palmdale 
Water District, San Bernardino Valley Municipal 
Water District, and The Metropolitan Water Dis- 
trict of Southern California. The installation of 
the additional pumps at Banks Pumping Plant will 
increase the total capacity of the plant to 10,300 
cfs (from the current 6,400 cfs) and will increase 
the reliability of SWP water supply deliveries. 

Facilities in the planning stage include the Kern 
Water Bank, which will store about one million 
acre-feet of water in the Kern Fan Element 
ground water basin, allowing the water to be 
pumped out when needed. As more elements are 
developed, increased storage and pumping capa- 
bilities will provide an additional dependable 
supply of competitively priced water to SWP 
contractors. Also under study are Los Banos 
Grandes Reservoir, which would increase SWP 
storage capacity south of the Sacramento-San 
Joaquin Delta, and the Coastal Branch, Phase 11, 
which would transport up to 70,486 acre-feet of 
water a year to Santa Barbara and San Luis 
Obispo counties. 

Water Rights and the SWP 

The challenges of developing the existing SWP 
facilities have been matched by the complexities 
of operating those facilities and developing new 
ones. Managing California's water resources for 
the greatest benefit of the State has required coor- 
dination, cooperation, and compromise among 
many diverse interests. 

One of the most complex and critical issues the 
SWP continues to address is that of water rights. 
To implement plans for development of Califor- 
nia's water resources, the State initially needed to 
acquire rights to store and divert water. Those 
rights were obtained in accordance with the Water 
Commission Act of 1913, which established the 
modem permit process now administered by the 
State Water Resources Control Board (formerly 
the State Water Rights Board). 

Acquisition of water rights for future water pro- 
jects began in 1927, when the State Legislature 
enacted a law authorizing the Department of Fi- 
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nance to file applications to appropriate unapprop- 
riated water for the State's water development 
plan. The first such application was filed on 
June 30, 1927, initiating the process to establish 
water rights under the prevailing plans for state- 
wide water resources development. Under these 
applications,, which were transferred from the 
Department of Finance to DWR and the USBR, 
water right permits have been issued by the State 
Water Resources Control Board (and its predeces- 
sor) for the SWP and the CVP. 

The SWRCB periodically reviews these permits 
and modifies terms and conditions that affect the 
operations of both the SWP and the CVP. (The 
Board has maintained "reserved jurisdiction," for 
example, to consider public interest terms and 
conditions in the Bay-Delta estuary.) Under the 
jurisdiction of the SWRCB, water rights for the 
SWP and the CVP have been the subject of a 
series of proceedings to protect other beneficial 
uses of the State's water resources and to estab- 
lish water quality standards for the Delta. 

In 1967, the SWRCB (the State Water Rights 
Board at that time) held a water rights hearing 
and issued Decision 1275 (amended shortly there- 
after by Decision 1291), which granted water 
rights permits to DWR for the SWP, subject to 
certain terms and conditions. One of these condi- 
tions, the so-called "Blind Point" condition, prohi- 
bited DWR from diverting water from the Sacra- 
mento-San Joaquin Delta or collecting water to 
store in Lake Oroville any time between April 1 
and June 30 when the maximum chloride content 
of the San Joaquin River at Blind Point in the 
Delta exceeded 250 parts per million. The Board 
also continued to reserve jurisdiction for formu- 
lating or revising, as needed, the permits' terms 
and conditions regarding salinity control, fisheries, 
and wildlife. 

In accordance with the SWRCB's policy to peri- 
odically reevaluate water rights permits, another 
hearing was convened, and on July 28, 1971, 
Decision 1379 was issued. This decision estab- 
lished new water quality standards for the Delta 
and included the first standards specifically for 
fish and wildlife protection. Decision 1379 or- 
dered both DWR and the USBR to maintain these 
standards by (1) releasing water stored in up- 
stream reservoirs, (2) reducing the pumping of 
water from the Delta to produce an additional 

flow of water through the Delta, or (3) using a 
combination of these methods. Additionally, 
DWR and USBR were required to conduct stud- 
ies in the Delta concerning water temperature, 
velocity, algal growth, dissolved oxygen, scour, 
turbidity, and productivity. Decision 1379 also 
provided that hearings be reopened not later than 
July 1, 1978 to receive further evidence concem- 
ing salinity control, fish and wildlife protection, 
and other Delta considerations. 

Implementation of Decision 1379 was prevented 
by a Sacramento County Superior Court prelim- 
inary injunction. The injunction, which was is- 
sued on petition of several public agencies receiv- 
ing or expecting to receive water from federal 
and State projects, left in effect the requirements 
of Decision 1275, as amended by Decision 1291. 
However, the federal district court ruled that the 
evidentiary record of the Decision 1379 proceed- 
ing could be used by the Board in exercising 
jurisdiction reserved in other decisions. 

On April 29, 1976, the Board initiated new pro- 
ceedings leading to the adoption of Decision 1485 
in 1978. Decision 1485 set forth new condi- 
tions--including water quality standards, export 
limitations, and minimum flow rates--for SWP 
and CVP operations in the Delta. Among the 
beneficial uses to be protected by the decision 
were (1) municipal and industrial water supply, 
(2) agriculture, and (3) fish and wildlife. Deci- 
sion 1485 established flow and water quality 
standards for each of these categories. 

In formulating Decision 1485, the SWRCB held 
that Delta water quality should be at least as 
good as it would have been if the SWP and CVP 
had not been constructed. In other words, both 
the SWP and the CVP were to be operated to 
meet "without project" conditions. Decision 1485 
standards included different levels of protection to 
reflect variations in hydrologic conditions during 
different water year types. 

To implement these water quality standards, Deci- 
sion 1485 mandated a monitoring program. It 
also called for special studies to provide critical 
data about major concerns in the Delta and 
Suisun Marsh for which information was insuf- 
ficient. Decision 1485 included water quality 
standards for Suisun Marsh as well as for the 
Delta, requiring DWR and the USBR to develop 



a plan for the marsh that would ensure meeting 
long-term standards for full protection by October 
1984, later extended to October 1988. 

Recognizing that the complexities of project op- 
erations and water quality conditions would 
change over time, the SWRCB also specified that 
the water right permit hearings would be re- 
opened within eight years of the date of adoption 
of Decision 1485, depending upon changing wn- 
ditions in the Bay-Delta region and the availabil- 
ity of new evidence on beneficial uses of water. 

As with Decision 1379, lawsuits by various inter- 
ests challenged Decision 1485, and the decision 
was overturned by the trial court in 1984. How- 
ever, its standards remained in effect pending a 
ruling by the Court of Appeal. In 1986, the 
appellate court broadly interpreted the SWRCB's 
authority to establish and enforce water quality 
objectives that assure reasonable protection of 
beneficial uses of Delta water and protection of 
San Francisco Bay. The ruling also ordered the 
Board to consider the effects of all Delta and 
upstream water uses, not just those of the SWP 
and the CVP. 

Subsequently, on November 26, 1986, DWR and 
the USBR signed the Coordinated Operation 
Agreement. This landmark agreement, which 
culminated 25 years of negotiations, provided for 
the CVP and the SWP to coordinate their opera- 
tions to meet Decision 1485 standards. Under 
the COA, the USBR also agreed to meet future 
water quality standards established by the 
SWRCB unless the Secretary of the Interior deter- 
mines that the standards are inconsistent with 
Congressional intent. 

Hearings began in July 1987 to develop a San 
Francisco BayISacramento-San Joaquin Delta 
water quality control plan and to consider public 
interest issues related to Delta water rights, in- 
cluding implementation of water quality objec- 
tives. This hearing is being conducted in three 
phases. The first phase, which concluded in 
December 1987, gathered evidence on beneficial 
uses of Bay-Delta water. In November 1988, the 
SWRCB released a draft water quality control 
plan and pollutant policy document based on the 
Phase I hearing. After many of the hearing par- 
ticipants objected to this plan, which proposed 
sweeping changes to Decision 1485, the Board 

decided in January 1989 to revise the work plan 
for the hearing process and indicated that a new 
draft of the water quality control plan would 
probably be required. (See Chapter 111, "Bay-Delta 
Hearings. ") 

According to the revised work plan proposed on 
April 20, 1989, the next phase of the hearing is 
scheduled to begin in late 1989, when the Board 
will receive public comment on the draft water 
quality control plan. After the water quality 
control plan has been adopted, special scoping 
hearings will be held to gather evidence on non- 
regulatory measures for protecting beneficial uses. 
These measures may include physical facilities, 
negotiated agreements, legislation, and other solu- 
tions. After the swping hearings, the Board will 
prepare an EIR and hold a water rights hearing to 
replace Decision 1485. 

SWP Accomplishments 

The primary purpose of the SWP is to develop 
and transport water from areas of abundance to 
areas of need. Other SWP purposes include 
flood control, recreation, and fish and wildlife 
enhancement. Table 1 summarizes SWP water 
deliveries, recreational use, and power generation 
from 1962 through 1988. 

SWP Highlights 

The SWP delivered 2,906,492 acre-feet of 
water in 1988, including 2,385,122 acre-feet 
of entitlement water and 521,370 acre-feet of 
other water (Chapter 1, Table 1). 

The 1988 water year was classified as critical 
under the State Water Resources Control 
Board's Decision 1485 criteria, becoming the 
second critical water year in a row. This is 
only the third time during this century that 
back-to-back critical water years have oc- 
curred (Chapter 11). 

The Suisun Marsh Salinity Control Gates be- 
came operational on October 28, 1988. The 
facility will operate as needed from October 
to May each year to reduce salinity in Mon- 
tezuma Slough (Chapter 11). 



Table 1. SWP Accomplishments through 1988 

a) lndudes preoonsolidation repayment water, emergency relief water, regulated delivery of local supply, non-SWP water delivered to Napa County 
FCBWCD through SWP facilities, conveyance of CVP water (including Decision 1485 and recreation and fish 8 wildlife water), recreation water, 
and exchange water. 

b) A recreation day is the visit ol one person to a recreation area for any pad d one day. 
c) lndudes SWP share of generation from Hyatt-Thermalito, San Luis. Devil Canyon, Warne, Alamo. Castaic, Reid Gardner Unit No. 4 and 

Bottle Rock powerplants. 
d) lndudes 67.581 acre-feet of 1987 entitlement water carried over for delivery in 1988, and 8,749 acre-feet of entitlement water recaptured from 

grwnd water storage. 
e) Revised and corrected from Bulletin 132-88. 
f) Revised and corrected from Bulletin 132-88 to reflect 559 acre-feet d 1982 exchange water delivered to Devil's Den WD from 

Lake Oroville storage. 



The SWP generated a total of 4,871 million 
kWh of energy (3,099 million kwh from hy- 
droelectric powerplants) in 1988 and used 
6,051 million kwh to deliver water to con- 
tractors. The SWP also purchased 472 mil- 
lion kWh and sold 1,691 million kWh of 
energy (Chapter 11, Table 6). 

In 1988, DWR purchased 122,000 acre-feet of 
water from Yuba County Water Agency's 
New Bullard's Bar Reservoir. This purchase, 
which was completed on September 25, 1988, 
allowed DWR to hold a corresponding 
amount of water in Lake Oroville, increasing 
the water supply for the 1988-89 water year. 
A water purchase has also been negotiated for 
1989. Water from this purchase will be de- 
livered to the Santa Clara Valley Water Dis- 
trict and Tulare Lake Basin Water Storage 
District service areas. Continuing dry condi- 
tions in these service areas has required the 
contractors to augment their SWP supplies by 
an additional 200,000 acre-feet. (Chapter 111). 

On November 3, 1988, the SWRCB issued a 
draft water quality control plan and a pollut- 
ant policy document based on evidence from 
Phase I of the Bay-Delta Hearings. After 
DWR and other hearing participants expressed 
concerns with this plan, on January 19, 1989, 
the SWRCB decided to revise the work plan 
for the hearing process and indicated that a 
new draft of the water quality control plan 
would probably be required (Chapter 111). 

Design of the additions to Banks Pumping 
Plant, including a new service bay at the 
north end and four additional pump units, has 
been completed and construction on all con- 
tracts is scheduled to begin in the summer of 
1989. All facilities are planned to be opera- 
tional by late 1991 (Chapter IV). 

In November 1988, the Big Rock Siphon 
enlargement was completed approximately six 
months ahead of schedule. Construction is 
progressing on numerous facilities of the East 
Branch Enlugement. Stage I of the East 
Branch Enlargement, which will provide an 
additional capacity of 1,500 cfs, is planned to 
be operational by mid-1994. Stage 11, which 
will add 183 cfs capacity, has not been 
scheduled (Chapter IV). 

On August 30, 1988, DWR acquired approx- 
imately 19,900 acres for the Kern Fan Ele- 
ment of the Kern Water Bank. The land was 
purchased from Tenneco West, Incorporated 
for $31.4 million (Chapter V). 

On January 17, 1989, DWR purchased a por- 
tion of the Midway-Wheeler Ridge 
Transmission System from Pacific Gas and 
Electric Company, as provided under the 1982 
EHV Settlement Agreement. This purchase 
will result in cost savings for the SWP 
(Chapter VI). 

On May 10, 1989, DWR signed the Co- 
tenancy Agreement among Pacific Gas and 
Electric Company, Northern California Power 
Agency, and the City of Santa Clara. This 
agreement will provide DWR with the rights 
and obligations associated with ownership of 
a 165-MW share in the Castle Rock Junction- 
Lakeville 230-kV transmission line 
(Chapter VI). 

On May 10, 1989, DWR executed a Trans- 
mission Service Agreement with the Northern 
California Power Agency and the City of 
Santa Clara. This agreement provides for 
DWR to sell transmission service out of the 
Geysers area to NCPA and Santa Clara. 
DWR will provide: (1) 55 MW of long-term 
transmission service for the life of the line; 
(2) 55 MW of short-term transmission service 
at least through December 3 1, 1995; and 
(3) up to 18 MW of additional transmission 
service on a year-to-year basis (Chapter VI). 

On March 15, 1989, DWR completed the sale 
of $160 million in water revenue bonds to re- 
fund $133 million of high-interest Series G 
Reid Gardner bonds. The new bonds, Series 
F, were sold at a true interest cost of 7.466 
percent and will produce debt service savings 
of $27 million over the life of the bonds 
(Chapter VII). 



Figure 3. Statewide Precipitation, 1987-1 988 Water Year 
(Precipitation in Percent of Average) 



Chapter II 
SWP Operations in 1988 

This chapter summarizes SWP water and power 
operations, recreation and visitor use at SWP 
facilities, and SWP fish and wildlife activities 
during the 1988 calendar year and the 1987-88 
water year. 

Water Operations 

Water conditions, SWP reservoir and aqueduct 
operations, and SWP water quality during 1988 
are covered in this section. 

Water Conditions 

Total precipitation was below average for the 
1987-88 water year (October 1, 1987 through 
September 30, 1988). During the first third of 
the water year, precipitation in the Sacramento 
and Feather River drainage basins was 95 percent 
of average. A dry trend began in mid-January 
and continued through February, when precipita- 
tion for the month was only nine percent of aver- 
age in the northern half of the Central Valley. 
By the end of February 1988, total precipitation 
in the Sacramento River Basin was only about 
75 percent of average. Although dry conditions 
persisted through March, April's above-average 
precipitation over much of the State improved 
California's water supply outlook. As of May 1, 
statewide precipitation during the 1987-88 water 
year was 80 percent of average. Precipitation, in 
terms of percent of average, was highest in the 
Colorado River desert area and lowest in the San 
Joaquin and North Lahontan areas (Figure 3). 

The Sacramento River Index calculation of unim- 
paired runoff (May 1 forecast) in the 1987-88 
water year was 8.8 million acre-feet, only 
47 percent of average. The water year was there- 
fore classified as critical by Decision 1485 stan- 
dards (10.2 million acre-feet or less). This was 
the second consecutive critical year (the index in 
the 1986-87 water year was 9.2 million acre-feet), 
and only the third time in this century that back- 
to-back critical years have occurred. For com- 
parison, the indices for the previous two-year 
drought period were 8.1 million acre-feet in 1976 
and 5.1 million acre-feet in 1977. 

Figure 4 shows runoff to Lake Oroville and Shas- 
ta Lake during the 1987-88 water year. Cumula- 
tive unimpaired runoff to Lake Oroville was 2.0 
million acre-feet for the year (about 50 percent of 
average), but was 1.2 million acre-feet above the 
1976-77 drought water year's cumulative unirn- 
paired runoff, which was only 17 percent of aver- 
age. For December and January, unimpaired 
runoff to Lake Oroville was greater than unim- 
paired runoff during December and January of the 
1986-87 water year. Except for March 1988, 
when unimpaired runoff was less than that of 
1987, unimpaired runoff for the remaining months 
of the 1987-88 water year was almost equal to 
that of the same months in the 1986-87 water 
year. 

Cumulative unimpaired runoff to Shasta Lake was 
3.9 million acre-feet for the year (about 65 per- 
cent of average), but was 2.1 million acre-feet 
above the 1976-77 drought water year's cumula- 
tive unimpaired runoff, which was only 30 per- 
cent of average. For December, January, May, 
and June, 1987-88 unimpaired runoff to Shasta 
Lake was above that of the same months of the 
1986-87 water year. In March 1988, unimpaired 
runoff was lower than that of March 1987, but 
during the other months of the 1987-88 water 
year, unimpaired runoff to Shasta Lake was al- 
most equal to that of the same months in the 
1986-87 water year. 

DWR and the USBR declared balanced Delta 
water conditions twice during 1988: from Febru- 
ary 23 through November 26 and from December 
3 through December 25. This was the fifth con- 
secutive year, and the seventh of the nine years 
in this decade, in which balanced water condi- 
tions were declared. Balanced water conditions 
exist when upstream reservoir storage releases, 
plus other inflows, approximately equal the water 
supply needed to (1) satisfy Sacramento Valley 
and Sacramento-San Joaquin Delta in-basin needs, 
including Delta water quality requirements, and 
(2) meet export needs. During balanced water 
conditions, DWR and the USBR adjust their res- 
ervoir storage releases and Delta exports to enable 



Figure 4. Runoff to Lake Oroville and Shasta Lake 
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Figure 5. Lake Oroville and San Luis Reservoir Storage 
(1 988 Calendar Year) 
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Lake Oroville and San Luis Reservoir are the 
major storage facilities for SWP water supplies. 
Figure 5 compares the 1988 operations of these 
reservoirs with the previous year's operations. 

, , , , , , , , , , , 

Lake Oroville held 169,847 acre-feet less water in 
storage at the beginning of 1988 than it held in 
storage at the beginning of 1987. Throughout the 
year, 1988 storage patterns roughly paralleled 
1987 storage patterns, but with 1988 storage gen- 
erally less than 1987 storage. Lake Oroville 
storage peaked at 2,765,523 acre-feet (78 percent 
of capacity) on March 13, then dropped to 
1,484,341 acre-feet (42 percent of capacity), its 
lowest level for the year, on November 9. By 
December 31, storage had increased to 1,660,266 
acre-feet (47 percent of capacity). 

Jan Feb k r  A P ~  Uoy Jvl ~ u g  Sep O C ~  Nov Dec 

Total Normal Mox. Operational Copocity 2.028.000 AF 

,Total Storage 1988 I 

0 1 ,  , , , , , , , , , , 
Jan Feb Mar Apr May J m  Jul Auq Sep Oct Now Dec 

At the start of 1988, San Luis Reservoir held 
63 percent of its maximum operating storage, al- 
though the SWP share of storage was only 
55 percent of its maximum. Total storage at the 
end of 1988 was 854,053 acre-feet (42 percent of 
maximum). 

In 1988, as in the past three years, the SWP 
received approval from the Corps of Engineers 
and the East Bay Regional Park District to hold 
an additional 2,000 acre-feet of storage in Lake 
Del Valle between Memorial Day and Labor Day. 
The additional storage was released into the 
South Bay Aqueduct beginning August 22 at the 
request of the South Bay Aqueduct water service 
contractors. These releases blended Del Valle 
water with Delta water to reduce chloride levels 
and improve the quality of water delivered 
through the South Bay Aqueduct. 

Storage in Lake Del Valle topped out at 41,273 
acre-feet on June 12. Drawdown began on 



September 6 to provide storage space for conserv- 
ing potential local runoff. 

SWP southem reservoirs (Silverwood, Perris, Pyr- 
amid, and Castaic) started the year at 92 percent 
of their combined maximum operating storage. 
By December 31, these reservoirs held 88 percent 
of their combined maximum operating storage. 
The following tabulation compares maximum 
operating storage in the principal SWP reservoirs 
with year-end storage for 1987 and 1988: 

Aqueduct Operations 

Reservoir 

Lake Oroville 
Lake Del Valle 
San Luis Reservoir' 
Silverwood Lake 
Lake Perris 
Pyramid Lake 
Castaic Lake 

Total 

Figure 6 summarizes overall SWP operations in 
1988. As shown, 1,479,000 acre-feet of CVP 
water was conveyed through the joint-use facili- 
ties to the CVP service area. (DWR operates and 
maintains the San Luis joint-use facilities, includ- 
ing 103.5 miles of aqueduct between O'Neill 
Forebay and Kettleman City.) 

The following were the most significant opera- 
tional activities occurring during 1988. 

Total Diierence -1,074 
'SWP Share 

Maximum 
Operational 

ce~am 
(thousand a ~ n )  

3,520 
40 

1,062 
73 

127 
170 
319 

5,311 

In preparation for plant expansion, Devil Can- 
yon Powerplant was out of service from Janu- 
ary 23 through 29 to permit installation of a 
temporary cofferdam in the afterbay. During 
the scheduled outage of the powerplant, 
bumped heads were placed on the intake tow- 
ers in the San Bemardino Tunnel and valves 
were repaired while the tunnel was dewatered 
for a January 23 inspection. Also, four seals 
were installed in the expansion joints of the 
Santa Ana Pipeline during this outage. The 
powerplant was retumed to full service in 
early March. 

On February 24, the water level in pools 65 
and 66 (upstream of Devil Canyon Power- 
plant, mile 395.18 through mile 405.60 of the 
California Aqueduct) was lowered to facilitate 
lining repairs. Broken lining was revealed in 
pool 66, and the canal was out of service for 
repairs until March 7. 

End-of-Year Storage 
(thousand aoft) 

On March 10, pool 10 was shut down to 
allow repair of cracks in the aqueduct lining. 
Divers hiredt by DWR sealed the cracks and 
filled voids behind the lining, and the pool 
was returned to service on March 30. On 
December 14, DWR employees discovered 
new cracks in the same area of pool 10. 
Pools 10, 11, and 12 (from mile 51.39 
through mile 66.74, approximately 50 miles 
downstream of Banks Pumping Plant) were 
drawn down to the normal minimum operat- 
ing level to facilitate the repair work. The 
cracks were repaired, and the pool was re- 
turned to normal operation on December 21. 

1987 

2,388 
25 

570 
68 

113 
161 
287 

3,612 
On June 10, Edmonston Pumping Plant 
tripped due to a moderate earthquake (5.1 on 
the Richter scale) located approximately three 
miles northeast of Porter Tunnel. Four of the 
six 230-kV switchyard electrical circuit break- 
ers were damaged. Power to the plant was 
out until June 14, when the plant returned to 
service. Five pump units were made avail- 
able when power was restored to the plant. 
More pumps and circuit breakers became 
available as repair work progressed. Repairs 
were completed on October 13, 1988. 

1 988 

1,660 
25 

248 
72 

116 
158 
259 

2,538 

A leak of about 100 gallons per minute was 
discovered on June 16 at joint 4 on the West 
Barrel of the Pastoria Siphon between Teha- 
chapi Tunnels 2 and 3. The June 10 earth- 
quake was believed to have caused this leak. 
The line was taken out of service from June 
23 through 30 for repairs. After regular oper- 
ation began, another leak (about 30 gpm) was 
discovered at joint 9. This new leak was 
repaired in September during a scheduled 
inspection outage. 

The North Bay Aqueduct, which was essen- 
tially completed in May 1988, started water 
deliveries on June 16 to the cities of Benicia 
and Vallejo from Cordelia Pumping Plant. 



The Mojave Siphon Pipeline, which ruptured on November 9,  1988, was returned to service on 
November 25, 1988 after repairs had been completed. 

On September 23, in preparation for the Te- 
hachapi Tunnels' scheduled inspection, Oso 
Pumping Plant was unavailable for service. 
On September 25, Warne Powerplant was 
unavailable for service while Peace Valley 
Pipeline was drained to ki algae inside the 
pipeline. On September 26, the Lower Quail 
Canal water level was lowered to permit in- 
spection of the canal liner. These outages 
took place during a scheduled inspection of 
Tehachapi Tunnels 1, 2, and 3, and Porter 
Tunnel. The inspection was completed on 
October 5. 

The Lake Perris bypass line was removed 
from service from October 24 through 27 
while The Metropolitan Water District of 
Southern California installed a second reverse 

flow bypass pump, increasing from 20 cfs to 
about 60 cfs the capacity to supply Mills 
Filtration Plant from Lake Perris. 

On November 9, the Mojave Siphon Pipeline 
ruptured at milepost 405.38, washing out a 
20-foot by 40-foot hole above the pipeline 
and scattering sections of the concrete pipe as 
far as 500 feet. Only about four acre-feet of 
water escaped before the siphon was isolated 
by closing check 66. Pumping was curtailed 
at Pearblossom Pumping Plant, and all water 
pumped at Edmonston Pumping Plant was 
diverted to the West Branch via Oso Pumping 
Plant. The siphon returned to service on 
November 25 after repairs were completed. 
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From late November through December, water 
quality conditions and high tides in the Delta 
contributed to the reduction of SWP pumping 
at Banks Pumping Plant. During this period, 
activity at the plant consisted mostly of 
pumping for the USBR. This pumped water 
replaced diversion foregone by the USBR at 
Tracy Pumping Plant when Keswick Reservoir 
releases were reduced. The reductions were 
for regulating the water temperature in the 
upper Sacramento River, thereby enhancing 
conditions for the 1988 fall salmon run. 

The following are major SWP pumping plant 
outages that affected Project operations in 1988. 

At San Luis (now William R. Gianelli) Pumping- 
Generating Plant: 

Unit 8 was out of service from July 6, 1987 
through January 27, 1988 for furbishing the 
amortisseur winding and repairing a leaking 
head gasket. 

Unit 6 was out of service from February 4 
through March 29 for a complete overhaul. 

Units 1 and 2 and the no. 1 penstock were 
out of service from April 8 through May 20 
for repairing the motor straps and replacing 
the anodes on the penstock head-gate. 

Unit 7 was out of service from August 26 
through November 1 for repair of the amortis- 
seur straps. 

Unit 6 was out of service again from Novem- 
ber 8 through December 27 for installation of 
anodes on the no. 3 roller gate. 

At Edmonston Pumping Plant: 

Unit 2 was out of sewice from March 9 
through the remainder of the year for replace- 
ment of the motor stator winding. 

The plant was out of service daily between 
0600 and 1800 hours from May 2 through 6 
for repairs to Southern California Edison's 
electrical transmission line supplying the 
plant. 

Unit 5 was out of service from November 7, 
1986, through May 20, 1988, for recondition- 
ing the pump and cleaning the motor 
winding. 

The east discharge line was out of service 
from September 15 through November 14. 
All upstream and downstream seats of pump 
discharge valves (units 1, 3, 5, 7, 9, 11, and 
13) were inspected. Also, upstream seats 
were repaired to correct seat leakage. 

The west discharge line was out of service 
from November 15 through 25 for inspection 
of the discharge valves and valve seats. 

At Banks Pumping Plant: 

Unit 3 was out of service from June 27 
through September 9 for repairs on the dis- 
charge valve and for annual maintenance. 

Unit 7 was out of service from October 23 
through November 18 for repair of the amor- 
tisseur straps. 

Unit 6 was out of service from October 27 
through December 5 for repair of a fractured 
high-pressure lube oil line and for cleanup of 
the unit. 

Water Quality 

SWP and Sacramento-San Joaquin Delta water 
quality conditions are summarized below. De- 
tailed water quality reports appear in Appendix E 
to Bulletin 132, published separately as Water 
Operations in the Sacramento-San Joaquin Delta, 
and in DWR's monthly State Water Project Oper- 
ations Data. 

Water quality and SWP operations in the Delta 
are governed by the State Water Resources Con- 
trol Board's Decision 1485. This decision pro- 
tects beneficial uses of Delta water by estab- 
lishing water quality standards, export limitations, 
and minimum outflows to the Delta. These stan- 
dards are based on the water year type. The 
1987-88 water year was classified as critical un- 
der the Sacramento River Index (formerly the 
Four Basin Index) of Decision 1485, permitting 
less restrictive water quality standards for the 
Delta. 



Delta Water Quality 

The Delta Outflow Index is a calculated approxi- 
mation of the Delta freshwater outflow past 
Chipps Island near Pittsburg. The month of Jan- 
uary had the highest average DO1 (about 
17,630 cfs) and daily DO1 (about 29,163 cfs). 
The lowest average monthly DO1 occurred in 
September (about 2,190 cfs), and the lowest daily 
was in October (about 1,100 cfs). During 1988, 
all minimum flows in the Sacramento River at 
Rio Vista, all Delta salinity standards, and all 
export limitations imposed by Decision 1485 were 
met. 

Sherman Island Water Quality. The January 
1981 agreement between DWR and the North 
Delta Water Agency assures that the State will 
maintain a dependable water supply of adequate 
quality for agricultural uses within the boundaries 
of the North Delta Water Agency. The agree- 

ment is an SWP water quality obligation and 
serves as a measure of Delta water quality condi- 
tions. Under this agreement, water quality stan- 
dards for electrical conductivity (EC) at the 
Emmaton station on the Sacramento River are at 
times more stringent than those required by Deci- 
sion 1485. During 1988, the 14-day running 
mean Emmaton EC standard of 2.79 micro- 
siemenslcentimeter (uS/cm) was exceeded spor- 
adically from October 19 through the year's end. 

To assure NDWA a water supply of adequate 
quality, as required under the NDWA agreement, 
DWR provided an alternative source of irrigation 
water for Sherman Island. Water was diverted 
upstream from Emmaton at Threemile Slough, 
where salinity levels were lower. An agreement 
signed by DWR, NDWA, and Reclamation Dis- 
trict 341 on November 17, 1988, established the 
following conditions for the Threemile Slough 
diversion: (1) water taken from Threemile 

Water quality in Suisun Marsh has improved since the Suisun Marsh 
Salinity Control Gates began operating in November 1988. 



Slough would not be of lower quality than the 
water at Emmaton; (2) for the duration of the 
agreement, the Emmaton EC standard would be 
applied to water diverted from Threemile Slough; 
and (3) for the duration of the agreement, DWR 
would be relieved of meeting the EC standard at 
Emmaton. 

A temporary overland facility similar to the one 
installed during the drought of 1977 was then 
brought into service to transport the irrigation 
water from Threemile Slough to Sherman Island. 
The agreement was terminated and the overland 
facility removed from service in late January 
1989. 

Suisun Marsh Water Quality. The Suisun Marsh 
Salinity Control Gates at Montezuma Slough 
began operating in early November 1988. The 
control structure consists of three radial gates, a 
boat lock, and a maintenance channel with re- 
movable stop logs. The facility will be operated 
as needed from October through May each year 
to decrease salinity in Montezuma Slough (per 
Decision 1485 requirements) by allowing fresh- 
water flow into Suisun Marsh and restricting 
saline tidal incursions. 

The March 1987 Suisun Marsh Preservation 
Agreement (among DWR, USBR, the Department 
of Fish and Game, and the Suisun Resource Con- 
servation District) established EC salinity stan- 
dards at three locations. The westernmost site is 
in Montezuma Slough at Beldon's Landing, which 
is about 12 miles downstream (northwest) of the 
control structure. The November and December 
EC standards are 16.5 US and 15.5 US, respec- 
tively. The EC at Beldon's Landing was approx- 
imately 20.0 US at the beginning of November. 
After the gates had been operating for twelve 
days, the EC had dropped to around 11.0 US and 
remained at this level through December. The 
EC was also reduced in the western part of the 
marsh from about 22.0 US to 18.0 US. 

While it is still too early to determine if addition- 
al facilities will be needed to achieve the Suisun 
Marsh goals set forth in the preservation agree- 
ment, the Montezuma Slough control structure 
substantially improved the water quality in the 
marsh in a relatively short time. 

Health Aspects Monitoring Program. Under the 
Interagency Delta Health Aspects Monitoring 
Program, water samples were again collected from 
the Delta in 1988 and analyzed for minerals, 
pesticides, organic pollutants, and trihalomethane 
precursors. As an adjunct to this study, DWR 
also started a special 30-month study of agricul- 
tural drainage in the Delta to determine its effects 
on trihalomethane precursors in Delta water and 
to evaluate alternative remedies. 

Considerable attention has been focused on trihal- 
omethane precursors in the Delta because trihalo- 
methanes are potential carcinogens, and more 
stringent federal drinking water standards for 
trihalomethanes are expected. Recent evidence 
shows elevated levels of precursors in agricultural 
drainage from the peat soil of Delta islands. 
However, chemical contaminants and minerals 
that affect human health now remain within ac- 
ceptable levels in Delta water supplies. 

South Delta Rock Barriers. By a February 1969 
joint agreement among DWR, USBR, the U.S. 
Fish and Wildlife Service, and the Department of 
Fish and Game, DWR installs a temporary rock 
barrier on Old River during years when fall flows 
are forecast to be low. This barrier aids survival 
of migrating salmon and steelhead by increasing 
fall flows in the lower San Joaquin River near 
Stockton. In 1988, the barrier was installed on 
September 22 and removed on December 2. 

A rock barrier on Middle River, constructed un- 
der the October 1986 South Delta Agreement, 
was installed on May 28, 1988 (see Chapter V, 
"South Delta Water Management Program"). This 
barrier, which stores Middle River flows during 
high tide for use during low tide, keeps the Mid- 
dle River water elevation high enough to allow 
agricultural water diversion. 

Striped Bass Index. The striped bass index, 
which indicates the number of young bass 
(averaging one and one-half inches in length) in 
the Sacramento-San Joaquin Delta, was the lowest 
in 29 years during the summer of 1988. The 
1988 index was 4.6. Average indexes for the 
years 1958-76 and 1977-87 were 66.6 and 24.8, 
respectively. A low 1988 index was expected as 
a result of the drought conditions that prevailed 
in 1987 and 1988. Fishery experts continue to 



investigate possible causes for the decrease in the 
striped bass population. 

Phytoplankton Productivity. During the summer 
of 1988, the Delta was monitored for phytoplank- 
ton productivity. Early detection of phytoplank- 
ton blooms was achieved through increasing sam- 
pling stations and sampling frequency over Deci- 
sion 1485 requirements. 

The phytoplankton productivity pattern in the 
Delta for 1988 was somewhat atypical. Usually, 
a series of phytoplankton blooms in the Delta 
begins in the spring and ends in the fall. How- 
ever, in 1988 there was only a single, intense, 
late spring bloom of the filamentous diatom 
Melosira granulata throughout much of the cen- 
tral Delta. The bloom lasted from May 20 
through June 6 and produced 30-50 micro- 
gramspiter (ugll) of chlorophyll "a." M. granu- 
lata blooms clog the filters of municipal water 
treatment plants. 

This late spring bloom was followed by a brief, 
mid-July bloom of the centric diatom Skeltonema 
potamos in the Mildred Island area. Chlorophyll 
"a" levels were over 30 ug/l, with a maximum 
concentration of 36 ug/l. Fluorometer readings 
confirmed that this bloom was localized but had 
spread into adjacent channels, producing moderate 
levels of chlorophyll "a" (10-15 ug/l) in nearby 
Latharn Slough and Empire Cut. 

Lesser amounts of chlorophyll "a" from the 
bloom, measurable above background, were re- 
corded in Middle River as far south as Santa Fe 
Cut and as far north as Columbia Cut. Although 
this S. potamos bloom did not reach the intensity 
or expand to the area of the late spring M.  gran- 
ulata Delta bloom, it did appear to support the 
hypothesis that flooded islands in the central 
Delta may serve as "seeding" areas for further 
Delta phytoplankton blooms. Subsequent Deci- 
sion 1485 monitoring did not discover any addi- 
tional late summer or fall phytoplankton blooms 
in the Delta, Suisun Bay, or San Pablo Bay. 
Chlorophyll "a" levels did not exceed background 
levels (5 ug/l or less). Continuous monitoring at 
the Banks Pumping Plant revealed only the late 
spring phytoplankton bloom -entering the SWP 
water supply. 

The 1986-87 and 1987-88 water years were both 
classified as critical and were characterized by 
low Delta outflow and summer salinity intrusion. 
Phytoplankton productivity was lower for these 
years than for normal years, but was higher than 
the phytoplankton productivity measured during 
the 1976-77 drought. 

Vegetation Survey. A vegetation survey of the 
central and south Delta was conducted on 
November 9 and 10, 1988. This suwey aug- 
mented the annual survey conducted by the De- 
partment of Food and Agriculture to monitor for 
any introduction of Hydrilla verticillata into the 
region. Hydrilla is a serious aquatic pest weed 
that could.disrupt operation of the SWP and other 
water supply systems if it were accidentally intro- 
duced into the Delta. No hydrilla was found. 

SWP Water Quality 

The  occurrence of a second consecutive critical 
water year reduced runoff and increased salinity 
intrusion into the Delta. Generally, water enter- 
ing the California Aqueduct has higher levels of 
salinity during a critical year. 

Table 2 summarizes 1988 water quality conditions 
monitored by DWR at key locations throughout 
the SWP. The table also lists the monthly aver- 
age water quality objectives set forth in Article 
19 of the water supply contracts. These water 
quality objectives are based on the expected con- 
struction of an efficient cross-Delta water transfer 
system. 

During 1988, the monthly water quality objectives 
for total dissolved solids, chlorides, and percent 
sodium were exceeded at many locations for all 
or part of the year. The objective for total dis- 
solved solids was exceeded at Banks Pumping 
Plant during November and was also exceeded 
from Banks Pumping Plant to check 21 of the 
California Aqueduct (near Kettleman City) in 
December. During the last five months of the 
year, the chloride objective was exceeded at all 
stations south of the Delta except Castaic Lake 
and Lake Penis. Percent sodium objectives were 
exceeded at all stations south of the Delta during 
much of the year. 

DWR continued monthly monitoring of asbestos 
in SWP waters south of the Delta. Results indi- 



Table 2. Water Quality at Selected SWP Stations in 1988 

Stations 

Thermalito Afterbay, 
Outlet to Feather River 

Sacramento-San Joaquin Delta, 
Banks Pumping Plant 

South Bay Aqueduct. 
Santa Clara Terminal Facility 

California Aqueduct, 
Entrance to O'Neill Forebay 

California Aqueduct. 
Outlet from O'Neill Forebay 

California Aqueduct. 
Near Kettleman City 

Coastal Branch, 
Near Devil's Den (b 

California Aqueduct, 
Near Buena Vista Pumping Plant 

Tehachapi Afterbay 

Pearblossom Pumping Plant 

Silverwood Lake, 
Outlet to San Bernardino Tunnel 

Lake Perris, 
Inlet from Santa Ana Pipeline 

Pyramid Lake, 
Outlet to Angeles Tunnel 

Castaic Lake, 
Outlet Tower 

Monthlv Averaae Qualitv Obiectives I 
a) Concentrations in mgA except sodium. 

monthly grab sample. 

I Concentrations la I 

b) No data for November 1988 



cate that asbestos remained essentially at back- 
ground levels during 1988. 

Water Service 

The following sections summarize 1988 water 
conveyance and deliveries via SWP facilities. 

Total Water Conveyed 

A total of 2,906,492 acre-feet of water was con- 
veyed through SWP facilities in 1988. Table 3 
summarizes total water conveyance and disposi- 
tion for the 27 years of SWP operation. The 
following paragraphs discuss Table 3 in detail. 

Annual Entitlements. The SWP water supply 
contracts, executed in the early 1960s, established 
the annual entitlement water amounts each long- 
term water contractor may request. These initial 
entitlement schedules, shown in Table A of the 
contracts, reflect projections of each contractor's 
future water needs at the time the contracts were 
signed. Some schedules have subsequently been 
revised through contract amendments. Table B-4 
in Appendix B presents up-to-date information on 
annual entitlements for each contractor, as set 
forth in Table A of each SWP water supply con- 
tract. 

Columns (1) through (7) of Table 3 summarize 
annual contractual entitlements for the various 
SWP service areas for the 1962-88 period. 

Entitlement Water. Actual entitlement deliveries 
by year are shown in column (8) of Table 3. 
Annually, in September, each contractor furnishes 
an updated estimate of future requirements for 
SWP water. In the fall of 1987, 26 contractors 
requested a total of 2,625,328 acre-feet of entitle- 
ment water and 18,565 acre-feet of deferred en- 
titlement (wet-weather) water for 1988 delivery. 
In December 1987, based upon the 1988 Risk 
Analysis criteria and the prevailing water supply 
forecast, DWR approved 2,255,000 acre-feet of 
1988 entitlement water deliveries. Additionally, 
72,708 acre-feet of 1987 canyover entitlement 
water was approved. No wet-weather water was 
approved. The initial approved schedule reflected 
a 37 1,685 acre-foot reduction for all 1988 agricul- 
tural entitlement requests. Based on an improved 
February 1 water supply forecast, DWR reinstated 
full agricultural delivery requests and gave the 

agricultural contractors the option of revising their 
requests. Entitlement requests for 1988 totaled 
2,595,120 acre-feet after the agricultural contrac- 
tors' revised requests were approved. 

Entitlement water delivered in 1988 to 26 con- 
tractors totaled 2,385,122 acre-feet. This amount 
includes 67,581 acre-feet of 1987 canyover en- 
titlement water as listed under column (2) of 
Table 4. Also included is 8,749 acre-feet of 
water recaptured from storage by San Bernardino 
Valley Municipal Water District (see discussion 
under "Demonstration Ground Water Program"). 

Mojave Water Agency did not initially request 
any entitlement water but took nine acre-feet at a 
temporary turnout for construction use. Nineteen 
contractors took less entitlement water than they 
initially requested, two contractors took exactly 
the entitlement water they initially requested, and 
two contractors took all of their initially requested 
Table A entitlements. 

In 1988, the following contractors received more 
water than they originally requested: 

Surplus and Unscheduled Water. Surplus water 
(column 9) is water in excess of that required to 
meet all entitlement demands, reservoir storage 
goals, water quality requirements, and other SWP 
requirements (such as recreation water) that can 
be delivered to contractors when SWP capability 
is available. Surplus water may be released from 
storage and scheduled in advance for use by 
contractors. First priority for surplus water is 
given to SWP contractors for agricultural use or 
for ground water replenishment. Second priority 
is given to SWP contractors for other uses, and 
lowest priority is given to non-SWP contractors. 
For 1988, no surplus water was available. 

Contrador 

Casta~c Lake Water Agency 

Crestline-Lake Arrowhead 

Water Agency 

Mojave Water Agency 

Unscheduled water (column 9) is also water in 
excess of SWP needs, but unlike surplus water, 
unscheduled water is not scheduled in advance. 

Requested Increase 
(aaefeet) 

504 

6 
9 



Table 3. Historical Summary of Entitlements, 

acre-feet 

a) F r m  Table B-4. 

b) Values include deliveries of SWP water to short-term contractors (Mustang Water District, 1970-1972; Tracy Golf and Country Club, 1974. 1979. 

and 1980; Green Valley Water District, 1974, 1975, 1978, 1979, 1980, and 1985; Granite Construction Company, 1980). 

c) Includes preconsolidation repayment water, 1977 emergency relief water, regulated delivery of local supply, non-SWP water delivered to Napa 

County FC&WCD through SWP facilities, 1987 Advance Storage Program water. CVP water conveyed (including D-1485 and recreation and wildlife 

water), 1978 and 1982 exchange water. See column (14) for SWP recreation water. 

d) Includes net effect of (1) operattonal losses from SWP transportation facilities, (2) changes In reservoir storage south of the Delta, (3) storable local 

inflows to SWP reservoirs, (4) s~de inflow to the San Luis Canal, and (5) inflow into the Callforn~a Aqueduct from the Kern River Interlie. 



Deliveries, and Water Conveyed 

acre-feet 

Water Conveyed I 

e) Includes 37.1 70 acre-feet of entitlement water carr~ed over from 1985 

f) lncludes 12,270 acre-feet of surplus water carried over from 1985. 

g) Includes 639 acre-feet of 1988 entitlement water del~vered during 1987, and 16,171 acre-feet of ent~tlernent water recaptured from ground 

water storage. 

h) Includes 67,581 acre-feet of 1987 ent~tlernent water del~vered in 1988, and 8.749 acre-feet recaptured from ground water storage. 

I) Corrected from Bullet~n 132-88. 

j) Revised and corrected from Bulletin 132-88 to rellect 559 acre-feet of 1982 exchange water delivered to Devil's Den WD from 

Lake Oroville storage 



A total of 1,421 acre-feet of water was conveyed in 1988 for SWP public recreation facilities 
such as those at Lake Del Valle. 

Unscheduled water is water that is sometimes 
available in the Delta, rather than water released 
from SWP storage. Its availability can be as 
brief as one day or as long as two weeks. The 
unscheduled water program was initiated in Janu- 
ary 1980 as "extra surplus water." First priority 
for unscheduled water is given to ground water 
replenishment or to agricultural use in lieu of 
ground water pumping. Second priority is given 
to pre-irrigation. For 1988, no unscheduled water 
was available. 

Other Water. Column (10) of Table 3 summar- 
izes deliveries of several other types of water, as 
defined in the accompanying footnote. These 

deliveries are shown in more detail (for 1988) in 
Table 5 and are described in this chapter under 
the heading "Total 1988 Water Deliveries." 

Initial Fill Water. The quantities shown in col- 
umn (12) of Table 3 are the amounts used for 
initially filling aqueducts and reservoirs south of 
the Delta to maximum operational capacities. 
Initial filling began in 1962 with the filling of the 
South Bay Aqueduct and was completed in 1979, 
when Lake Perris reached its maximum operation- 
al capacity. 

Operational Losses and Storage Changes. 
Column (13) of Table 3 shows the annual quan- 



tities of water conveyed to replenish losses 
through evaporation and seepage from SWP 
aqueducts and reservoirs south of the Delta, com- 
bined with corrections for changes in reservoir 
storage and for inflow from local drainage areas 
(including inflows from the Kern River Intertie 
and the First Los Angeles Aqueduct). Years with 
negative values are those in which storage with- 
drawals from reservoirs south of the Delta exceed 
storage additions. 

Recreation Water. Column (14) of Table 3 
summarizes historical deliveries of recreation 
water. Recreation water is used both at SWP 
recreation facilities and for fish and wildlife miti- 
gation and enhancement. In 1988, a total of 
4,889 acre-feet was conveyed under this category, 
as follows: 

1,421 acre-feet for public recreation facilities 
at Lake Del Valle, San Luis Reservoir, 
O'Neill Forebay, Silverwood Lake, Pyramid 
Lake, Castaic Lake, and Lake Penis; 

2,028 acre-feet released for maintaining a 
trout fishery in Piru Creek, in accordance 
with a condition of the Federal Energy Regu- 
latory Commission license for power develop- 
ment at Pyramid Lake; 

1,060 acre-feet for replacing water losses at 
Castaic Lagoon, an impoundment downstream 
from Castaic Lake devoted entirely to recrea- 
tion: 

380 acre-feet for about 770 acres of wildlife 
mitigation lands near O'Neill Forebay and for 
the Pilibos Wildlife Area (40 miles south of 
Los Banos). 

Water Deliveries and Credits to Long Term 
Contractors 

Table 4 summarizes 1988 water deliveries to each 
SWP long-term contractor that received water 
during the year. The table also shows future en- 
titlement delivery and reduction credits, as ex- 
plained in the following sections. 

Water Deliveries. Columns (1) through (3) dis- 
play actual entitlement water deliveries for the 
various SWP long-term contractors and service 

areas. Column (4) lists non-SWP water deliveries 
to North Bay and South Bay service areas. 

Future Entitlement Credits--Delivery Credits 

Make-Up Water. When the SWP is unable 
to deliver the requested entitlement water in 
any year, long-term contractors are afforded 
relief under Articles 12(d) and 14(b) of the 
water supply contract. Contractors may elect 
to receive the undelivered entitlement water at 
other times during the year, or in succeeding 
years, to the extent that the water and deliv- 
ery capability are available. Credits for un- 
delivered entitlement under this category are 
shown in column (6) of Table 4. No make- 
up water was delivered in 1988. 

Wet-Weather Water. Under water supply 
contract Article 7 (South Bay contractors) or 
Article 45 (San Joaquin Valley contractors), 
SWP contractors can acquire credits for future 
deliveries when above-normal local water 
supplies reduce the need for SWP water. 
Delivery of surplus water or unscheduled 
water in a subsequent year reduces the bal- 
ance of credit. At the time of delivery, the 
sum of current annual entitlement plus wet- 
weather water cannot exceed a contractor's 
maximum annual entitlement. The amounts 
shown in column (7) of Table 4 are credits 
acquired in prior years. No additional credits 
were acquired under Article 7 or Article 45 
during 1988. 

1988 Carryover Water. During the spring of 
1988, insufficient rainfall induced fears of a 
continuing drought. Precipitation remained 
below normal during the fall of 1988, 
prompting DWR to impose deficiencies on 
the 1989 agricultural entitlement requests. 

With Water Service Contractors Council 
Memorandum Nos. 1910 and 1920, dated 
June 30 and November 28, 1988, respectively, 
DWR informed the contractors of its willing- 
ness to consider requests to carry over 1988 
entitlement water for two purposes: (1) for 
agricultural contractors to use for pre-irriga- 
tion during January, February, and March 
1989, and (2) for all contractors to replace 
water that could not be delivered during the 
fall of 1988 because of outages within the 



Table 4. Summary of 1 988 Deliveries 

Long-Term 
Water Supply Contractor 

UPPER FEATHER RIVER AREA 

City of Yuba City 
County of Butte 
Plumas County FCBWCD 

NORTH BAY AREA 

Solano County FCBWCD 
Napa County FCBWCD 

SOUTH BAY AREA 

Alameda County FC&WCD, Zone 7 
Alameda County WD 
Santa Clara Valley WD 

SAN JOACIUlN VALLEY AREA 

County of Kings 
Devil's Den WD 
Dudley Ridge WD 
Empire West Side ID 
Kern County WA 
Oak Flat WD 
Tulare Lake Basin WSD 

SOUTHERN CALIFORNIA AREA 

Antelope Valley-East Kern WA 
Castaic Lake WA 
Coachella Valley WD 
Crestline-Lake Arrowhead WA 
Desert WA 
Littlerock Creek ID 
Mojave WA 
Palmdale WD 
San Bernardino Valley MWD 
San Gabr~el Valley WD 
The Metropolitan Water District 
of Southern California 

TOTAL 

a) Delivery of water rights water through 
b) Credits fw  all contractors are under 
c) Includes 300 acre-feet lransferred to Empire West Side ID and 1,550 acre-feet transferred to Westlands WD. 
d) Includes 8,749acre-feet of entitlement water recaptured from ground water storage. 

acre-feet 
1988 

Other 
Water 

DeliveFies 

(a 
141 

3,726 (e 
1,646 (f 

1,422 (g 

6,794 

132. 
stated. 

Entitlement 

1988 

Entitlement 
11 I 

303 
385 
523 

9.726 
5,392 

25.830 
33,464 
87.961 

4,000 
10,655 
43,678 
3,000 

955,925 
4,412 

87,550 (c 

34,079 
18,904 
20,652 
2,006 

34,000 
419 

9 
1.770 

21.386 (d 
8,948 

902.564 

2,317,541 

SWP facilities, not 
Article 12(d) of their 

Total 
Deliveries 

151 

303 
385 
523 

13,452 
7,038 

27,252 
33,464 
87,961 

4.000 
11,534 
47,994 
3,475 

1,009,520 
4,412 

95.866 

34,079 
18,904 
20,652 
2,006 

34,000 
419 

9 
1.770 

21,386 
8,948 

902,564 

2,391,916 

Water 
1987 

Entitlement 
Delivered 

During 1988 

121 

879 
4.316 

475 
53,595 

8,316 

67,581 

shown In prevlous 
water supply contract 

Water Deliveries in 
Deliveries 

Total 
Entitlement 

131 

303 
385 
523 

9,726 
5,392 

25,830 
33,464 
87,961 

4.000 
11,534 
47.994 
3,475 

1,009,520 
4,412 

95,866 

34,079 
18,904 
20,652 

2,006 
34,000 

41 9 
9 

1,770 
21,386 
8.948 

902,564 

2,385,122 

issues of Bulletin 
unless otherwise 



and Credits. to Long-Term Contractors 

Long-Term 
Water Supply Contractor 

UPPER FEATHER RIVER AREA 

City of Yuba City 
County of Butte 
Plumas County FC&WCD 

NORTH BAY AREA 

Solano County FC&WCD 
Napa County FCLWCD 

SOUTH BAY AREA 

Alameda County FCBWCD, Zone 7 
Alameda County WD 
Santa Clara Valley WD 

SAN JOAQUIN VALLEY AREA 

County of Kings 
Devil's Den WD 
Dudley Rldge WD 
Empire West Side ID 
Kern County WA 
Oak Flat WD 
Tulare Lake Basin WSD 

SOUTHERN CALIFORNIA AREA 

Antelope Valley-East Kern WA 
Castalc Lake WA 
Coachella Valley WD 
Crestl~ne-Lake Arrowhead WA 
Desert WA 
L~ttlerock Creek ID 
Mojave WA 
Palmdale WD 
San Bernardino Valley MWD 
San Gabriel Valley WD 
The Metropolitan Water District 
of Southern California 

TOTAL 

Bay Aqueduct. 

g) Local water right water delivered through SWP fac~lities. 
h) Antelope Valley-East Kern Water Agency future entitlement dellvery credlts total 4.787 acre-feet under water supply contract 

Article 14(b), and 10,054 acre-feet under Article 12(d) 

Future 
Entitlement 
Redudion 
Credit Per 
Articles 
7 ~ 4 5  

11 01 

2,466 

2,466 

of the North 

acre-feet 

Total 
Delivery 
Credit 
[91 

114,018 
175,033 

2.045 
9,822 

1 18,675 
563 

18.050 

14,841 
500 

151 

438 
20 

4,269 
1,000 

102.239 

561,664 

SWP facilities. 
prior to completion 

of January 1,1989 

1988 Carryover 
for 

Potential 
Delivery in 

1989 

181 

725 

2.045 
9,822 

1 18,675 
563 

18,050 

149,880 

delivered through 
interim SWP facrlities 

Future 

Make-up 
Water (b 

Per Articles 
12(d)w14(b) 

161 

2.438 
2,220 

14,841 (h 
500 

151 

438 
20 

4,269 
1,000 

102,239 

128,116 

e) Vallejo permit 
I) Non-SWP water 

Entitlement Credits as 

Wet-Weather 
Water 

Per Articles 
7or45 

171 

111,580 
172.088 

283,668 

water right water 
delivered through 



contractors'distribution systems. The memo- 
randa also informed contractors that the re- 
quests for carryover water must not disadvan- 
tage other SWP contractors. 

To ensure that delivery of carryover water 
would not affect allocations of 1989 entitle- 
ment water, DWR considered the amount of 
1988 water remaining to be delivered at any 
time in its evaluation of deliveries under the 
1989 Risk Analysis. Any 1988 entitlement 
water not delivered by March 31, 1989, 
would be foregone by the individual contrac- 
tor and become part of the total SWP supply. 
The carryover contractor would have to agree 
to pay for any identified cost increase in 
either 1988 or 1989 that, if not paid by the 
carryover contractor, would otherwise result in 
increased charges to other contractors. 

Total 1988 entitlement water camed over for 
delivery in 1989 was 149,880 acre-feet, as 
shown in column (8) of Table 4. 

Future Entitlement Credits--Reduction Credits 

Wet-Weather Water. The wet-weather con- 
tract provisions also allow a contractor to 
increase entitlement water deliveries in years 
of below-average local water supply and to 
decrease entitlement deliveries by an equal 
amount in later years. Reduction credits for 
wet-weather water are shown in column (10) 
of Table 4. 

Total 1988 Water Deliveries 

During 1988, the SWP provided water service to 
43 agencies. These included 26 long-term water 
contractors and 17 other agencies. Only five 
contractors took their full contract entitlement. 
Monthly deliveries to each of the 43 agencies, 
shown in Table 5, are summarized as follows: 

2,385,122 acre-feet of 1988 entitlement water 
delivered to 26 long-term contractors, includ- 
ing 8,749 acre-feet of 1988 entitlement water 
recaptured from ground water basins under 
San Bemardino Valley Municipal Water Dis- 
trict's 1978 Ground Water Demonstration 
Program; 

3,726 acre-feet of non-SWP water conveyed 
to the City of Vallejo's delivery structure 
under the city's water right claim. 

10,827 acre-feet of regulated local supply 
conveyed to one long-term contractor and two 
other agencies; 

1,646 acre-feet of non-SWP water delivered 
to Napa County Flood Control and Water 
Conservation District; 

4,889 and 669 acre-feet of SWP and CVP 
water, respectively, conveyed for recreation 
and fish and wildlife enhancement; 

21,813 acre-feet of CVP water transported to 
six annual USBR contractors in the San Joa- 
quin Valley; 

126,818 acre-feet of CVP water transported to 
eight USBR contractors via Kem County 
Water Agency's Cross Valley Canal, includ- 
ing 3,000 acre-feet reassigned to the West- 
lands Water District; 

136,265 acre-feet of CVP water conveyed for 
the U.S. Fish and Wildlife Service as follows: 
128,065 acre-feet to improve environmental 
conditions for salmon in the Sacramento and 
Stanislaus rivers, and 8,200 acre-feet for Kern 
National Wildlife Refuge; 

21,127 acre-feet of CVP water conveyed to 
benefit water users in the South Delta Water 
Agency. 

193,590 acre-feet of CVP water conveyed to 
O'Neill Forebay to replace CVP pumping cur- 
tailed during May and June in accordance 
with SWRCB Decision 1485. 

Table 5 shows 1988 monthly deliveries of each 
type of water along with summaries of Table A 
entitlements and cumulative entitlements not de- 
livered. The types of water service not described 
in preceding sections are covered in the following 
paragraphs. 

Regulated Delivery of Local Supply. SWP 
facilities are also used to transport non-SWP 
water for long-term SWP contractors and other 
agencies under various agreements for local water 



rights. Some of this water simply passes through 
SWP transportation facilities and some is stored 
in SWP reservoirs for later release. In 1988, a 
total of 14,553 acre-feet in this category was 
delivered to two long-term contractors and two 
other agencies. 

Non-SWP Water to Napa County Flood Control 
and Water Conservation District. Before com- 
pletion of Phase I1 of the North Bay Aqueduct, 
NCFC&WCD received interim water from the 
USBR's Solano Project at Reach 3B of the North 
Bay Aqueduct. From there the water was 
pumped through interim pumping facilities near 
Cordelia and transported through SWP facilities to 
the terminus. In May 1988, NCFC&WCD began 
receiving its SWP entitlement water through the 
completed North Bay Aqueduct. From January 
through May 1988, NCFC&WCD received 1,646 
acre-feet of Solano Project water. 

Preconsolidation Repayment Water. Because of 
limited SWP water supply, no preconsolidation 
repayment water was delivered in 1988. 

Demonstration Ground Water Program. In 
1978, San Bernardino Valley Municipal Water 
District and DWR established a demonstration 
program for storing SWP water in ground water 
basins within the district. The basic agreement, 
dated May 12, 1978, was augmented by the oper- 
ating agreement dated June 2, 1978, and amended 
by the letter agreement dated September 14, 
1982. In 1988, DWR requested the district to 
recapture the remaining 8,749 acre-feet of the 
stored water, completing the Demonstration 
Ground Water Program. 

Conveyance and Transportation of CVP Water. 
During 1988, DWR had several arrangements for 
conveying CVP water through SWP facilities. In 
each arrangement, the USBR provided the elec- 
trical energy required for moving the water 
through the Banks Pumping Plant and, if needed, 
the Dos Amigos and Las Perillas pumping plants. 

Under contracts executed in 1975 and 1976, 
DWR conveys CVP water through SWP facilities 
to the turnout for Kern County Water Agency's 
Cross Valley Canal, west of Bakersfield. The 
Cross Valley Canal contracts, which extend to 
1995, provide that conveyance of CVP water 
shall not interfere with, adversely affect the qual- 

ity of, or add to the delivery cost of SWP water 
to SWP contractors. 

Hills Valley Irrigation District and Tri-Valley 
Water District executed amendments to their 
three-party Cross Valley Canal contracts in 
1987. These amendments provided for the 
use of SWP facilities from the Delta to Reach 
12E, where the turnout for the Cross Valley 
Canal is located, and the use of USBR stor- 
age in San Luis Reservoir during May, June, 
and July. The original contracts required the 
use of SWP facilities from the Delta to 
O'Neill Forebay and from Reach 8C to Reach 
12E. The original contract provided wheeling 
through the USBR share of the joint-use facil- 
ities but did not provide for the use of any 
San Luis Reservoir - storage during May, June, 
and July. During 1988, 3,034 acre-feet of 
water was wheeled to these two contractors, 
of which 2,062 acre-feet was accounted for as 
deliveries from the USBR's share of San Luis 
Reservoir. 

Under separate agreements, 46,13 1 acre-feet 
of water was delivered during May, June, and 
July from DWR's share of storage in San 
Luis Reservoir to the remaining participants 
in the three-party Cross Valley Canal con- 
tracts. The contractors were charged for use 
of San Luis Reservoir and for the cost of 
electrical energy to replace an equal amount 
of water, furnished by the USBR, into 
DWR's share of storage. 

Water conveyed during 1988 under allocations 
to the participants of the three-party Cross 
Valley Canal contracts were 3,000 acre-feet to 
Reach 8D (Westlands Water District) and 
123,818 acre-feet to the Cross Valley Canal 
in Reach 12E. for a total of 126,818 acre- 
feet. 

Under an agreement executed December 7, 
1988, 3,000 acre-feet of CVP water originally 
assigned to Kern-Tulare Water District was 
reassigned to the Westlands Water District. 
This water was delivered to Reach 5 of the 
California Aqueduct. 

Under the annual conveyance agreement with 
the USBR, DWR agreed to wheel up to 
49,840 acre-feet of CVP water to nine USBR 



Table 5. Monthly Water 

acre-feet 

Line 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
8 
9. 

10. 
11. 
12 

13. 

14. 
15. 
16. 

17. 

18. 
19. 

20. 

21. 

22 
23 
24 

25. 
26. 
27 

28. 
29. 
30. 
31. 

Contracting Agency and Type of Service 
Month 

JAN I FEB I MAR ( APR I MAY I JUN I JUL 
FEATHER RIVER AREA 

City of Yuba City: 
Entitlement Water 

County of Butte: 
Entitlement Water 

Last Chance Creek Water District: 
Regulated Delivery of Local Supply 

Plumas County Flood Control and Water 
Conservation District: 

Entitlement Water 
Thermalito lrrigation District: 

Regulated Delivery of Local Supply 

AREATOTAL 

0 

41 

0 

13 

100 

1 54 

0 

0 

0 

13 

92 

105 

NORTH BAY AREA 

Napa County Flood Control and Water 
Conservation District: 

Ent~tlement Water 
Non-SWP Water via SWP Facilities 
Agency Total 

Solano County Flood Control and Water 
Conservation Dlstrict: 

Ent~tlement Water 
Vallejo Permit Water 
Agency Total 

AREA TOTAL 

654 
0 

654 

942 
0 

942 

1,596 

0 

161 

12 

23 

152 

348 

81 9 
0 

81 9 

1.459 
1,376 
2,835 

3.654 

0 
723 
723 

0 
0 
0 

723 

SWP Water 

County of Kings: 
Entitlement Water 

Devil's Den Water District. 
Entitlement Water 
Carryover Entitlement Water 
Agency Total 

Dudley Ridge Water Dislnct: 
Entitlement Water 
Carryover Entitlement Water 
Agency Total 

Empire West Side lrrigation District. 
Entitlement Water 
Carryover Ent~tlement Water 
Ent. Water Transferred From TLBSD 
Agency Total (excludes transferred water) 

0 

52 

75 

39 

165 

331 

400 

1,468 
0 

1,468 

2,674 
0 

2,674 

171 
0 
0 

171 

2.776 
0 

2,776 

3,745 

8,292 
17 

14,830 

0 
676 
676 

0 
0 
0 

676 

SOUM BAY AREA 

Alameda County Flood Control and Water 
Conservation District, Zone 7: 

Entitlement Water 
Regulated Delivery of Local Supply 
Agency Total 

Alameda County Water District: 
Entitlement Water 

Santa Clara Valley Water Dlstrict: 
Entitlement Water 

RecrealionIFish and Wildlife Water 

AREA TOTAL 

SAN JOAQUlN VALLEY AREA 

3,336 
0 

3,336 

3,993 

8,869 
22 

16,220 

400 

0 
0 
0 

0 
1,099 
1,099 

0 
375 

0 
375 

0 

16 

3,044 

53 

204 

3.317 

1,642 
175 

1,817 

3,224 

5,907 
5 

10,953 

400 

542 
879 

1,421 

0 
3.217 
3,217 

1.782 
100 

0 
1,882 

400 

605 
0 

605 

2,335 
0 

2,335 

647 
0 
0 

647 

0 
120 
120 

0 
0 
0 

120 

695 
774 

1,469 

1,543 

5,119 
8 

8.139 

0 

61 

1,819 

65 

208 

2,153 

1,255 
228 

1,483 

1,779 

3,803 
3 

7,068 

1,840 
40 

1,880 

1,630 

6,387 
8 

9,905 

0 

521 
0 

521 

4.525 
0 

4.525 

64 
0 
0 

64 

186 

16 

1,029 

103 

458 

1,792 

0 
120 
120 

0 
0 
0 

120 

2,299 
0 

2,299 

3,467 

7,377 
14 

13.157 

166 
7 

173 

0 
0 
0 

173 

400 

1,813 
0 

1,813 

8,317 
0 

8,317 

189 
0 
0 

189 

400 

2,129 
0 

2.129 

11.278 
0 

11,278 

0 
0 
0 
0 



Deliveries in 1988 

a) This Column includes entitlement not delivered, deferred or otherwise, whether or not the water contractor has received any remuneration 

Line 

No. 

1 

2 

3 

4 

5 

6 

acre-feet 

Net Cumulative 
Entitlement 

Not Delivered 
Through (a 

1987 1 1988 

Month 

AUG I SEP I OCT I NOV ( DEC 

1988 
Contract 

Entitlement 

1988 
Total 

Deliveries 

1 988 
Entitlement 

Not 
Delivered 

2.900 

1,200 

960 

5,060 

0 

21 

0 

11 

91 

123 

117 

0 

769 

95 

320 

1,301 

7,314 

14,371 

6.205 

27.890 

2.597 

81 5 

437 

3,849 

303 

385 

6,988 

523 

2.41 7 

10.616 

0 

0 

46 

32 

230 

308 

0 

0 

194 

66 

293 

553 

9.911 

15.186 

6,642 

31,739 

0 

17 

0 

10 

104 

131 



Table 5. Monthly Water 

acre-feet 

Line 
No. - 

32. 
33. 
34. 

35. 

36. 
37. 
38. 
39. 
40. 

41. 

42. 
43. 
44. 
45. 
46. 
47. 

48. 

49. 
50. 
51. 
52. 
53. 
54. 
55. 

56. 
57. 
58. 

59. 
60. 
61. 
62. 
63. 
64. 

65. 

66. 

- 

67. 

68. 

69. 
- 

I JAN I FEB I MAR 1 APR I MAY 1 JUN 1 JUL 

Contracting Agency and Type of Service 

SAN JOAOUlN VALLEY AREA (con?.) 
I I I I I I I 

Month 

Kern County Water Agency: 
Entitlement Water 
Carryover Entitlement Water 
Agency Total 

Oak Flat Water District: 
Entitlement Water 

Tulare Lake Basin Water Storage District: 
Entitlement Water 
Ent. Water Transferred to Empire and Westlands 
Carryover Entitlement Water 
Agency Total 

RecreationIFish and Wildlife Water 

AREA SUBTOTAL (SWP Water) 
I 1 I I I I I 

SAN JOAQUIN VALLEY AREA 

Conveying CVP Water 

Annual Contract: 
Green Valley Water District 
Kings County Water District 
Lakeside lrrigation Water District 
Musco Olive Products, Inc. 
Tracy Golf and Country Club 
Cawelo Water District 

SUBTOTAL 
Cross Valley Canal Contracts: 

Ducor lrrigation District 
Fresno County 
Lower Tule River 
Pixley lrrigation District 
Rag Gulch Water District 
Tulare County 
Kern-Tulare Water District 
Kern-Tulare Water District: 
Transferred to Westlands Water District 
Hills Valley lrrigation District 
Tri-Valley Water District 

SUBTOTAL 
Westlands Water District 
Decision 1485 
U. S. Fish and Wildlife Service 
South Delta Water Agency 
RecreationIFish and Wildlife Water 

AREA SUBTOTAL (CVP Water)' 

AREA TOTAL" 1 27.950 1 112.619 / 107,852 1 86,497 1 91.452 1 220.273 1 366,863 
Excludes Westlands Transferred Water 

I I I I I I I 

CENTRAL COASTAL AREA 
I I I I I I I 

San Luis Obispo County Flood Control and 
Water Conservation District: 

Entitlement Water 
Santa Barbara County Flood Control and 
Water conservation District: 

Entitlement Water 

AREA TOTAL 0 0 0 0 0 0 0 



Deliveries in 1988 (contd.) 

acre-feet 

1 Line 

No. 

Month 

AUG I SEP I OCT I NOV I DEC 

175,677 58,738 43,784 16,148 25,140 955,925 1,074,600 118.675 380,851 445,931 
0 0 0 0 0 53,595 

175,677 58,738 43.784 16,148 25,140 1,009,520 

459 191 54 1 3 4,412 5,400 988 (b 21 5 1,203 

14,979 4,482 465 11,704 2,415 85,700 105,600 18.050 88,978 98,712 
0 68 232 0 1,550 1,850 
0 0 0 0 0 8,316 

14,979 4,550 697 11,704 3,965 95,866 
28 95 7 2 24 387 

203523 67067 47060 28356 30113 1177188 1258800 149580 488 661 570 660 

b) 425 acre-feet of 1988 enl~tlement was del~vered In 1987 

1988 
Total 

Deliveries 

1988 
Contract 

Entitlement 

1988 
Entitlement 

Not 

Delivered 

Net Cumulative 
Entitlement 

Not Delivered 
Through (a 

1987 1 1988 



Table 5. Monthly Water 

acre-feet 

I I 

Line 

No. - 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 

78. 
79. 
80. 

81. 

82. 

83. 

84. 
85. 

I Month 
I 

JAN 

596 

1,128 

1.721 

208 

2.833 

0 

9 

27 

366 
1,000 
1,366 

0 

0 

27,424 

0 
16 

Contracting Agency and Type of Service 
APR I MAY 

7 
SOUTHERN CALIFORNIA AREA 

Antelope Valley-East Kern Water Agency: 
Entitlement Water 

Castaic Lake Water Agency: 
Entitlement Water 

Coachella Valley Water District: 
Entitlement Water 

Crestline-Lake Arrowhead Water Agency: 
Entitlement Water 

Desert Water Agency: 
Entitlement Water 

Littlerock Creek Irrigation District: 
Entitlement Water 

Mojave Water Agency: 
Entitlement Watei 

Palmdale Water District: 
Entitlement Water 

San Bernardino Valley Municipal 
Water District: 

Entitlement Water 
1978 Ground Water Demonstration 
Agency Total 

San Gabriel Valley Municipal Water District: 
Entitlement Water 

San Gorgonio Pass Water Agency: 
Entitlement Water 

The Metropolitan Water District of 
Southern California: 

Entitlement Water 
Ventura County Flood Control District: 

Entitlement Water 
RecredionIFish and Wildlife Water 

86. 1 AREA TOTAL 1 35.328 1 40.202 1 97.438 1 100.244 1 114.971 1 11 1.716 1 120.694 
I I I 1 1 1 I I 

ALL AGENCIES 
I I I I I I I 

Entitlement Water 
Other Entitlement Water: 

1978 Ground Water Demonstration 
Total 1988 Entitlement Water 
Total 1987 Carryover Entitlement Water 

SUBTOTAL (Entitlement Water Delivered) 
RecreationIFish and Wildlife Water 

SUBTOTAL (SWP WATER) 

Vallejo Permit Water 
Regulated Delivery of Local Supply 
Non-SWP Water to Napa County FC&WCD 
Conveying CVP Water--Annual Contract 
Conveying CVP Water--US. Fish and Wildlife 
Conveying CVP Water--Cross Valley Canal 
Conveying CVP Water--Decision 1485 
Conveying CVP Water--South Delta Water Agency 
Conveying CVP Water--Recreation/Fish and 

Wildlife Water 

SUBTOTAL (OTHER WATER) 

105.1 TOTAL WATER 



Deliveries in 1 988 (contd.) 

acre-feet c 1988 
Entitlement 

Not 
Delivered 

Line 

Net Cumulative 
Entitlement 

Not Delivered 
Through (a 

1987 1 1988 

Month 

AUG I SEP I OCT I NOV I DEC No. - 

C) 21 4 acre-feet of 1988 entitlement was delivered in 1987 

1988 
Total 

Deliveries 

1988 
Contract 

Entitlement 



Under the COA, DWR pumped 193,590 acre-feet of CVP water at Banks Pumping Plant (left) during 
1988 to replace USBR capacity foregone at Tracy Pumping Plant (right). 

contractors. The term of the agreement is 
from March 1 to the end of February of the 
following year. This conforms to USBR con- 
tractors' irrigation season, covering the current 
irrigation and the next pre-irrigation periods. 
During the 1988 calendar year, 21,813 acre- 
feet was conveyed, of which 15,636 acre-feet 
was delivered during January and February 
1988 under the 1987 agreement. An addi- 
tional 7,664 acre-feet of CVP water was de- 
livered during January and February 1989, for 
a total delivery of 13,841 acre-feet under the 
1988 agreement. 

An agreement between the USBR and DWR, 
executed August 26, 1988, provided for DWR 
to convey up to 48,000 acre-feet of CVP 
water from the Delta to O'Neill Forebay. 

This water replaced pumping capacity lost to 
the CVP when pumping was curtailed at the 
Tracy Pumping Plant in order to maintain 
minimum water levels in Old River for water 
users in the South Delta Water Agency. A 
total of 21,127 acre-feet was wheeled under 
this agreement. 

Under another agreement, executed September 
19, 1988, DWR conveyed 8,200 acre-feet of 
CVP water to the Buena Vista Water Storage 
District turnout (Reach 10A). Buena Vista in 
turn wheeled the water to the Kern National 
Wildlife Refuge. 

An agreement among DWR, the USBR, and 
the Department of Fish and Game, executed 
October 20, 1988, provided for DWR to con- 



vey up to 125,000 acre-feet of CVP water 
from the Delta to O'Neill Forebay. This 
water compensated for reduced flows from 
Keswick Dam and Shasta Lake. (The flows 
were reduced in an attempt to lower water 
temperatures in the Sacramento River by in- 
creasing the percentage of cooler Trinity 
River water flowing into the Sacramento 
River.) This action was taken to minimize 
the potential damage to salmon during the fall 
run and avoid dewatering spawning beds in 
November. DWR conveyed 83,065 acre-feet 
of water under this agreement. 

Another agreement among DWR, the USBR, 
and the Department of Fish and Game, ex- 
ecuted October 24, 1988, provided for DWR 
to convey up to 45,000 acre-feet of CVP 
water released from New Melones Reservoir 
to increase flows in the Stanislaus River be- 
low Goodwin Dam for salmon spawning, 
wetlands habitat, and fish outmigration. 
DWR conveyed 45,000 acre-feet of water 
under this agreement. 

Under the Coordinated Operation Agreement, 
DWR pumped 193,590 acre-feet of CVP 
water at Banks Pumping Plant between March 
20 and August 22, 1988. DWR conveyed the 
water from the Delta to O'Neill Forebay to 
replace USBR capacity foregone during May 
and June 1988 in compliance with Decision 
1485. 

In accordance with the 1970 agreement 
among DWR, the USBR, and the Department 
of Parks and Recreation, and the 1974 agree- 
ment among DWR, the USBR, and the De- 
partment of Fish and Game, the recreation 
and fish and wildlife water delivered from the 
San Luis joint-use facilities is delivered as 
45 percent CVP water and 55 percent SWP 
water. The deliveries shown on lines 62 and 
103 of Table 5 are the CVP portion (45 per- 
cent) of the total recreation and fish and 
wildlife deliveries along the joint-use 
facilities. 

Power Operations 

DWR has operated as a bulk power agency since 
April 1983. As such, DWR uses a combination 
of owned, contracted, and purchased power re- 

sources to meet SWP needs via contracted trans- 
mission capacity. DWR also sells and exchanges 
temporary resource excesses to other bulk power 
agencies and utilities. 

Energy Use 

Table 6 summarizes monthly SWP energy use at 
SWP plants during 1988. Transmission losses 
from the major transmission network to the SWP 
plants are included as part of the monthly SWP 
energy use at the SWP plants. Total energy use 
and losses for the year were 6.05 billion kWh, 
approximately 25 percent more than the corres- 
ponding amount for 1987. Increased water deliv- 
eries to The Metropolitan Water District of 
Southern California (26 percent increase), a large 
pumpback water operation at the Hyatt-Thermalito 
facilities, and a greater pumping requirement at 
Gianelli Pumping-Generating Plant in 1988 were 
the major reasons for higher SWP energy use in 
1988 than in 1987. 

Under various water conveyance contracts and 
exchange agreements, some CVP water is pumped 
through SWP facilities at Banks, Dos Amigos, 
Gianelli, and Las Perillas pumping plants. The 
USBR fumishes the energy for this use of SWP 
pumping facilities. Table 6A summarizes the 
total amount of energy used for pumping at each 
plant, the energy furnished by the USBR, and the 
derivation of the net SWP energy use presented 
in Table 6. (The quantities shown as "excess 
daily energy scheduled by USBR" represent the 
accumulations of small differences between hourly 
amounts of energy scheduled for pumping SWP 
water and those actually used.) Similarly, Table 
6A shows the derivation of the SWP share of 
energy generated at Gianelli Pumping-Generating 
Plant. 

Energy Sources 

Table 6 also shows the monthly sources of SWP 
energy during 1988. Energy generation at Hyatt- 
Thermalito power complex in 1988 was 
1.55 billion kWh, about 12 percent more than 
1987's output (but substantially less than the 
estimated average annual output of 2.2 billion 
kwh) and is a result of lower-than-normal 
rainfall. 



Table 6. Monthly Power 

in millions of killowatt-hours 

Item 
Month 

JAN I FEB I MAR I APR I MAY I JUN I JUL 1 
ENERGY USED BY SWP PUMPING AND POWER 
PLANTS 

Hyatt-Thermalito Pumpback and Station Service 
North Bay Interim Pumping Plant 
Cordelia Pumping Plant 
Barker Slough Pumping Plant 
South Bay Pumplng Plant 
Del Valle Pumping Plant 
Banks Pumping Plant 
Gianelli Pumping-Generating Plant (SWP Share) 
Dos Amigos Pumping Plant (SWP Share) 
Buena Vista Pumping Plant 
Wheeler Ridge Pumping Plant 
Chrlsman Pumping Plant 
Edmonston Pumplng Plant 
Alamo Powerplant (Station S e ~ ~ c e )  
Pearblossom Pumping Plant 
Devil Canyon Powerplant (Station Serv~ce) 
Oso Pump~ng Plant 
Warne Powerplant (Station Sewlce) 
Las Perillas Pumping Plant 
Badger Hill Pumping Plant 

Subtotal 
System Losses and Unaccounted for Energy 

Total 

SWP ENERGY SOURCES 

4159 
0.33 
0.03 
0.03 
6.80 
0.01 

11 1.70 
91 32 
12 48 
1807 
20.43 
45.87 

163.07 
0.03 

17 10 
0 01 

12 95 
0.03 
0.17 
0.39 

542.41 
171 

544.12 

3095 
0 33 
0.01 
0.01 
574 
0.01 

96.64 
47.75 
17 28 
10.59 
8 62 

17 94 
62 67 
0.05 
272 
0 02 
652  
0.08 
0.52 
1 38 

30983 
1379 

323.62 

1030 
0.06 
0.01 
0.01 

14.03 
0.31 

71.90 
19.74 
25 20 
29.66 
28 55 
6225 

218.92 
0.01 

34.87 
0 01 

11.78 
0.06 
0.67 
1.78 

530.12 
637 

536.49 

Hyatt and Thermal~to Powerplants 
Glanelli Pump~ng-Generat~ng Plant (SWP Share) 
Alamo Powerplant 
Dew1 Canyon Powerplant 
Warne Powerplant 
Castalc Powerplant 
Bottle Rock Powerplant 
Reid Gardner Unlt No 4 
P~ne Flat Powerplant 
TERA Power Corporation 
MWDSC Hydroelectric Plants 
Power Exchange Delivered to SCE 
Power Exchange Recaved from SCE 
Power Exchange Bonnevllle Power Adminlstratlon 
Power Exchange Salt Rlver Project 
SCE-SBVMWD Exchange 
USBR Scheduled Excess 
Purchases 
Brltlsh Columbia Hydro Power Author~ty 
Bonneville Power Administration 
Pacific Power and Llght Company 
Portland General Electric Company 
Arizona Power Company 
Montana Power Company 
Salt River Agricultural Improvement and Power 
District 

Washington Water and Power Company 
Southern Californ~a Ed~son Company 
Pac~f~c Gas and Electric Company 
San Diego Gas and Electric Company 

Subtotal 

Less Sales 

Total 

0.54 
0.06 
0.01 
0 02 

14.19 
0.46 

60.18 
14.90 
24.01 
33.38 
36.48 
81 52 

287 97 
0.00 

4383 
000 

1603 
0.02 
0 83 
2.24 

616.67 
1219 

628.86 

24144 
6388 
2 65 

6412 
2449 
38 08 
1291 

146 80 
35 38 
0 67 

1857 
-22219 
345 32 
77 59 
0 00 

-0 26 
0 00 

0 76 
0 00 
0 00 
0 00 
0 00 
0 00 

1 09 
0 00 
0.00 
0 00 
0 00 

69612 

120 44 

575.68 

55.79 
0 00 
1 48 

26 23 
2781 
42.50 
16.39 

166.67 
-0 03 
0 01 
8 62 

-9416 
467 89 

000 
0 00 

-0.06 
000 

000 
0.00 
0.00 
0.00 
0 00 
0.00 

0.00 
0 00 
0 00 
0 00 
0.00 

71914 

175.02 

544.12 

6074 
0 27 
0 35 
449 

1384 
22.30 
14.85 

152.99 
2.00 
0.03 
653 

-66.52 
216 77 

0 00 
0.00 

-0.09 
0 03 

0 00 
000 
0.00 
0 58 
000 
000  

0.08 
0 00 
0.00 
0.87 
1 33 

43144 

107 82 

323.62 

16276 
959 
2.91 

6213 
3383 
54 95 
1527 
52 07 
10.03 
0 33 

1859 
-16009 
367 37 
-2640 

0 00 
-0 13 
0 06 

3 36 
0 00 
0 00 
0 00 
0.83 
0.00 

4560 
0.00 
2 50 
000 
000  

70836 

79 50 

628.86 

13500 
3.67 
2 40 

6555 
2503 
39.15 
14.63 

167.18 
1779 
0.24 

20.21 
-16526 
289 40 

0.00 
0.00 

-0.14 
0.10 

000 
0.00 
0.00 
1.03 
0.00 
0.00 

5.52 
0.00 
5 54 
0 00 
000 

62704 

90 55 

536.49 

13229 
1714 
2.62 

7317 
20.63 
32 71 
1540 

148 55 
11 96 
0 67 

2278 
-18626 
256.93 
-5510 

0 00 
-0 13 
0 13 

0 00 
1 80 
000  
000 
0 00 
0 00 

23.24 
0.00 
0.00 
0 00 
0.00 

62873 

82 36 

546.37 

0 90 
0 00 
118 
0.65 

1432 
000 

31 17 
0 06 

52 32 
3747 
33.93 
73 39 

254 95 
0.01 

4238 
0.00 

1151 
0 01 
1 96 
5 21 

56142 
1426 

575.68 

3.48 
0.01 
0.09 
0.04 

15.60 
0.31 

55.76 
7 31 

26 46 
2922 
31 11 
6798 

237 74 
0 01 

4318 
0.00 
9 88 
000 
111 
3.06 

532.35 
1402 

546.37 

18983 
2994 
2 15 

6411 
1483 
26.24 
1378 

120.45 
51 03 
0 58 

1901 
-20631 
185 50 

0 00 
1 57 

-0 26 
0 12 

0.00 
0 00 
0 00 
0 00 
000 
0 00 

24 04 
0 00 
0 00 
0 00 
0 00 

53661 

90 60 

446.01 

7 49 
0 00 
0 63 
0 29 

1402 
0.07 

50.07 
0 06 

37.58 
2657 
23 55 
49.97 

173 43 
0 01 

3107 
0 00 
7.02 
0.01 
1 55 
4.17 

42756 
18.45 

446.01 



Operation in 1988 

in millions of killowatt-hours 

Month 

I AUG I SEPT I OCT ( NOV I DEC I TOTAL Itern 

ENERGY USED BY SWP WMPING AND POWER 
PLANTS 

Hyatt-Thermal~to Pumpback and 
North Bay lnterlm Pumplng Plant 
Cordella Pump~ng Plant 
Barker Slough Pump~ng Plant 
South Bay Pumplng Plant 
Del Valle Pumplng Plant 
Banks Pumplng Plant 
G~anell~ Pump~ng-Generat~ng Plant 
Dos Am~gos Pumplng Plant (SWP Share) 
Buena Vlsta Pumplng Plant 
Wheeler R~dge Pumplng Plant 
Chrlsman Pumplng Plant 
Edmonslon Pumplng Plant 
Alamo Powerplant (Stallon Sewlce) 
Pearblossom Pumplng Plant 
Dev~l Canyon Powerplant (Stallon Sew~ce) 
Oso Pumplng Plant 
Warne Powerplant (Stallon Sew~ce) 
Las Per~llas Pump~ng Plant 
Badger Hill Pumplng Plant 

Subtotal 
System Losses and Unaccounted for Energy 

Total 

SWP ENERGY SOURCES 

15 28 
0 00 
110 
0 58 

12 12 
0 01 

41 44 
0 16 

41 14 
29 75 
26 60 
58 10 

201 08 
0 02 

33 06 
0 00 
885 
0 02 
1 36 
3 59 

474 26 
12 60 

486.86 

68 45 
0 00 
0 74 
0 37 
8 59 
0 01 

21 66 
3 08 

15 07 
21 92 
24 71 
55 75 

196 72 
0 03 

18 19 
0 00 

15 87 
0 02 
0 16 
0 40 

451 74 
5 54 

457.28 

160 82 
27 96 
2 25 

52 31 
1926 
30 50 
12 72 

153 22 
-0 21 
0 70 

17 23 
-1 78 73 
310 03 

3 91 
000 

-0 30 
0 11 

3 60 
0 00 
0 00 
8 90 
0 00 
0 00 

1 39 
0 00 
0 00 
0 00 
0 00 

617 85 

130 99 

486.86 

37 52 
0 00 
113 
0 63 
9 02 
0 01 

49 53 
9 92 

21 74 
24 80 
26 82 
59 66 

208 35 
0 01 

26 72 
0 00 

1296 
0 02 
0 70 
1 86 

491 40 
8 49 

499.89 

54 48 
0 00 
0 70 
0 30 
9 72 
0 01 

37 45 
11 66 
20 46 
31 91 
36 43 
82 16 

288 14 
0 01 

28 20 
0 00 

23 09 
0 00 
0 12 
0 28 

625 12 
7 75 

632.87 

50 01 
0 00 
1 02 
0 55 
8 08 
0 01 

21 83 
3 29 

15 38 
17 74 
19 43 
42 50 

148 58 
0 01 

29 89 
0 00 
4 58 
0 09 
0 64 
1 81 

36544 
7 91 

373.35 

320 99 
0 79 
6 65 
3 48 

132 23 
1 22 

649 33 
209 25 
309 12 
31 1 08 
316 66 
697 09 

2441 62 
0 20 

351 21 
0 04 

141 04 
0 36 
9 78 

26 17 
5928 31 

123 09 

6051.40 

129 88 
3 21 
1 97 

56 83 
2663 
42 71 
3 33 

131 09 
-0 20 
0 47 

15 65 
-174 40 
350 88 

0 00 
0 00 

-0 27 
0 07 

0 00 
4 40 
0 00 
0 00 
0 00 
0 00 

1 09 
0 00 
0 00 
1 60 
0 00 

594 94 

95 05 

499.89 

78 99 
0 00 
2 25 

33 14 
48 47 
77 04 
6 55 

133 75 
0 00 
0 10 

10 65 
-1 17 22 
513 42 

0 00 
0 00 

-0 20 
0 12 

1 40 
0 00 
0 80 
3 20 
0 00 
1 60 

000 
2 07 
0 00 
0 00 
000 

796 13 

163 26 

632.87 

102 97 
4 66 
2 28 

59 99 
9 07 

10 59 
8 41 

137 02 
-0 20 
0 40 

17 13 
-1 60 83 
346 73 

0 00 
0 00 

-0 25 
0 08 

000 
0 00 
0 00 
0 00 
0 00 
0 00 

0 02 
0 00 
0 00 
0 00 
0 00 

538 07 

164 72 

373.35 

101 29 
117 
1 27 

28 76 
34 06 
55 91 
6 17 

121 89 
-0 09 
0 11 

17 30 
-1 09 62 
589 82 

0 00 
0 00 

-0 20 
0 00 

0 00 
0 00 
0 00 
0 00 
0 00 
0 00 

0 00 
0 00 
0 00 
0 00 
0 00 

847 84 

390 56 

457 28 

1551 80 
161 49 
24 58 

590 83 
297 95 
472 68 
140 41 

1631 68 
127 46 

4 31 
192 27 

-1 841 59 
4240 06 

0 00 
1 57 

-2 29 
0 82 

9 12 
6 20 
0 80 

13 71 
0 83 
1 60 

10207 
2 07 
8 04 
2 47 
1 33 

7742 27 

1690 87 

6051.40 

Hyatt and Thermal110 Powerplants 
G~anell~ Pump~ng-Generat~ng Plant (SWP Share) 
Alamo Powerplant 
Devll Canyon Powerplant 
Warne Powerplant 
Castalc Powerplant 
Bottle Rock Powerplant 
Re~d Gardner Un~t No 4 
P~ne Flat Powerplant 
TERA Power Corporat~on 
MWDSC Hydroelectr~c Plants 
Power Exchange Delivered to SCE 
Power Exchange Recelved from SCE 
Power Exchange Bonnevllle Power Admln~strat~on 
Power Exchange Salt Rlver Project 
SCE-SBVMWD Exchange 
USBR Scheduled Excess 
Purchases 
Br~t~sh Columb~a Hydro Power Author~ty 
Bonnev~lle Power Adm~n~stral~on 
Pac~f~c Power and Llght Company 
Portland General Electr~c Company 
Ar~zona Power Company 
Montana Power Company 
Salt Rlver Agr~cultural Improvement and Power 
D~str~ct 

Washington Water and Power Company 
Southern Cal~lorn~a Edlson Company 
Pac~f~c Gas and Electrcc Company 
San Dlego Gas and Electrlc Company 

Subtotal 

Less Sales 

Total 



Table 6A. Reconciliation of Energy Use in 1988 for SWP 

in millions of kilowatl-hours 

Energy generation at the SWP aqueduct recovery 
plants (Gianelli, Alamo, Devil Canyon, Warne, 
and Castaic) totaled about 1.55 billion kWh, 
about 17 percent higher than last year's amount. 
The combined output of the recovery plants and 
the Hyatt-Thermalito facilities was sufficient to 
meet about 51 percent of SWP energy require- 
ments in 1988. 

Item 
Bmks Pumplng Plant 
Energy Metered at Pumping Phnt 

Less Energy Scheduled by USBR for CVP Pumping 

Plus Excess Daily Energy Scheduled by USBR 

Energy Used for SWP Pumping 

Dos Amigos Pumplng Plant 
Energy Metered at Pumping Plant 

Less Energy Scheduled by USBR for CVP Pump~ng 

Less Energy Scheduled by USBR for Station Serv~ce 

Plus Excess Daily Energy Scheduled by USBR 

Energy Used for SWP Pumping 

Gianelli Pumping-Generating Rant (Pumping) 
Energy Metered at Plant 

Less Energy Scheduled by USBR for CVP Pumping 

Less Energy Scheduled by USBR for Station Service 

Plus Excess Daily Energy Scheduled by USBR 

Energy Used for SWP Pumping 

Las Pdllas Pumping Plant 
Energy Metered at Pumping Plant 

Less Energy Scheduled by USBR for CVP Pumping 

Energy Used for SWP Pumping 

Oianelli PumpfngGenerating Plant (Generation) 
Energy Metered at Plant 

Less Energy Scheduled by USBR for CVP Pumping 

Plus Excess Daily Energy Scheduled by USBR 

SWP Share of Energy Generated 

Other SWP hydroelectric power resources are 
obtained under contract with the Kings River 
Conservation District and The Metropolitan Water 
District of Southern California. The KRCD con- 

tract provides DWR with all of the output of the 
165-MW Pine Flat Powerplant. The plant fur- 
nished 0.13 billion kWh to the SWP in 1988. 
Under the MWDSC contract, DWR receives ener- 
gy from five small hydroelectric plants on the 
MWDSC system (30 MW total capacity). As 
explained in Chapter VI, DWR has exchange 
agreements with Southern California Edison Com- 
pany and the Los Angeles Department of Water 
and Power to facilitate transmission of energy 
from the MWDSC plants to the SWP. 

JAN 

114.35 

-2.65 

0.00 

111.70 

31.64 

-19.17 

0 00 

0.00 

12.48 

118.99 

-27.67 

0.00 

0.00 

91.32 

0.17 

0.00 

0.17 

0.00 

0.00 

0.00 

0.00 

FEB 

99.57 

-2.93 

0.00 

96.64 

44.41 

-27.13 

0.00 

0.00 

17.28 

47.75 

0.00 

0.00 

0.00 

47.75 

0 52 

0.00 

0.52 

2 98 

-2 74 

0 03 

0.27 

MAR 

76.38 

-4.49 

0.00 

71.90 

37.25 

-12.04 

0.00 

0.00 

25.20 

36.51 

-16.70 

-0.17 

0.1 0 

19 74 

0.67 

0.00 

0.67 

4.34 

-0.68 

0.00 

3.67 

Month 

APR 

75.99 

-15.81 

0.00 

60.18 

36.22 

-12.21 

0.00 

0.00 

24.01 

41.05 

-26.07 

-0.14 

0.06 

14.90 

0.83 

0.00 

0.83 

9.59 

0.00 

0.00 

9.59 

JUN 

50.07 

0.00 

0.00 

50.07 

71.90 

-34.32 

0.00 

0.00 

37.58 

0.13 

0.00 

-0.08 

0.00 

0.06 

1.55 

0.00 

1 55 

104.91 

-75.08 

0.12 

29.94 

MAY 

55.76 

0.00 

0.00 

55.76 

4135 

-14 89 

0.00 

0.00 

26.46 

12.42 

-5.02 

-0.09 

0.00 

7.31 

1 1 1  

0.00 

1 .I 1 

45.65 

-28.65 

0 13 

17 14 

JUL 

59.57 

-28.40 

0.00 

31.17 

92.47 

-40 15 

0.00 

0.00 

52.32 

0 10 

0.00 

-0.05 

0.00 

0.06 

1.96 

0.00 

1.96 

103.93 

-40.05 

0.00 

63.88 



and CVP Pumping at SWP Plants and Joint-Use Facilities 

in millions of kilowatt-hours 
I I 

AUG 

73.09 

-31.76 

0.10 

41.44 

69.01 

-27.86 

0.00 

0.00 

41.14 

0.29 

0.00 

-0.14 

0.00 

0.16 

1.36 

0.00 

1.36 

40.49 

-12.54 

0.01 

27.96 

Month 

OCT 

34.51 

-12.68 

0.00 

21.83 

21.09 

-5.71 

0.00 

0.00 

15.38 

15.56 

-12.19 

-0.16 

0.08 

3.29 

0.68 

-0.05 

0.64 

4.66 

0.00 

0.00 

4.66 

SEP 

59.10 

-9.57 

0.00 

49.53 

28.13 

-6.39 

0.00 

0.00 

21.74 

22.17 

-12.09 

-0.23 

0.07 

9.92 

0.70 

0.00 

0.70 

3.70 

-0.49 

0.00 

3.21 

NOV 

42.11 

-20.45 

0.00 

21.66 

19.60 

-4.53 

0.00 

0.00 

15.07 

38.01 

-34.75 

-0.18 

0.00 

3.08 

0.16 

0.00 

0.16 

1.17 

0.00 

0.00 

1.17 

DEC 

I Dos Amigos Pumping Plant 

53.67 

-16.22 

0.00 

37.45 

TOTAL 

I Gianelli Pumping-Generating Plant (Pumping) 

Item 
Banks Pumping Plant 

.. 
794.1 7 

-144.94 

0.10 

649.33 

24.77 

-4.31 

0.00 

0.00 

20.46 

Energy Metered at Pumping Plant 

Less Energy Scheduled by USBR for CVP Pumping 

Plus Excess Daily Energy Scheduled by USBR 

Energy Used for SWP Pumping 

517.84 

-208.71 

0.00 

0.00 

309.12 

55.55 

-43.78 

-0.23 

0.12 

11.66 

Energy Metered at Pumping Plant 

Less Energy Scheduled by USBR for CVP Pumping 

Less Energy Scheduled by USBR lor Station Service 

Plus Excess Daily Energy Scheduled by USBR 

Energy Used for SWP Pumping 

I 

I Gianelli Pumping-Generating Plant (Generation) 

388.54 

-178.28 

-1.45 

0.43 

209.23 

Las Perillas Pumping Plant 
0.12 

0.00 

0.12 

Energy Metered at Plant 

Less Energy Scheduled by USBR for CVP Pumping 

Less Energy Scheduled by USBR for Station Service 

Plus Excess Daily Energy Scheduled by USBR 

Energy Used for SWP Pumping 

Under the 1979 power contract between DWR 
and Southern California Edison (in effect since 
April 1983) and the 198 1 Capacity Exchange 
Agreement (in effect since April 1987), part of 
the Hyatt-Thermalito Complex generation and all 
of the output of Devil Canyon and Alarno power- 
plants is delivered to SCE. The energy is gener- 
ally delivered to SCE during on-peak periods, and 
a greater amount of energy is returned to DWR 
during off-peak periods. The additional energy is 
primarily in payment for the power capacity 
available to SCE. Table 6 shows the monthly 
quantities of energy delivered and returned under 

9.83 

-0.05 

9.78 

0.00 

0.00 

0.00 

0.00 

these contracts. The net gain to the SWP during 
1988 was 2.40 billion kwh. 

Energy Metered at Pumping Plant 

Less Energy Scheduled by USBR lor CVP Pumping 

Energy Used for SWP Pumping 

Bottle Rock Powerplant provided 0.14 billion 
kwh, and Reid Gardner Unit No. 4 supplied 
1.63 billion kwh in 1988. DWR also has a 
contract with TERA Power Corporation for the 
purchase of energy produced at Bethany Wind 
Park, near the South Bay Pumping Plant. About 
45 50-kW wind turbines were operational at the 
end of 1988; over 4.3 million kwh of wind- 
generated energy was delivered to DWR during 
the year. 

321.42 

-160.22 

0.29 

161.49 

Energy Metered at Plant 

Less Energy Scheduled by USBR lor CVP Pumping 

Plus Excess Daily Energy Scheduled by USBR 

SWP Share of Energy Generated 



Table 7. SWP Power and Transmission Service Purchases in 1988 

Supplier 

Tdal 
Cost 

dollars Type of Service Purchased 
SWP Transmkrsbn sml Enmy Purchases 

Brltish Columbia Hydro Power Authority 
Montana Power Company 
Washington Water Power Company 
Pacific Power and Light Company 
Portland General Electric Company 
Bonneville Power Administration 
Pacific Gas and Electrlc Company. 
Southern California Edison Company, and 
San Diego Gas and Electric Company 

TERA Power Corporation 
Kings River Consewation Distrlct 
Pacific Gas 8. Electric Company 
Southern California Edison Company 

Los Angeles Department 01 Water and Power 
MWD of Southern Cal~fornia 
San Diego Gas and Electric Company 
Nevada Power Company 
Salt River Agricultural Improvement and 
Power District 

Arizona Power Company 

Subtotal 

Other SWP Power service ~ulcheses 

Energy 

k Wh 

205.338 
36,480 
48,116 
16.800 

315,490 
142,220 

1,500,000 

367,722 
993,960 

6,438,888 

689,329 
64,763 

9.645.737 
28.690 

1,026,372 

1,756.464 
19.113 

23,295,402 

Nonfirm energy 
Nonfirm energy 
Nonfirm energy 
Nonfirm energy 
Nonfirm energy 
Nonfirm energy 

EHV transmission 
Wtnd energy 
Hydroelectr~c energy 
Nonfirm energy and transmlsston 
Nonfirm energy, transmtsslon and 
dlspatchlng 

Transmlsslon and dlspatch~ng 
Hydroelectric energy 
Nonfirm energy 
Transmiss~on 

Nonfirm energy 
Nonfirm energy 

Energy 
Cost 

dollars 

190,400 
5.875 

1.353.328 

81.167 
396.985 

2,668,747 

5,327,809 
6,973 

29,785,404 
15,781,299 
1,750,932 

57,348,919 

Bonneville Power Administration 
Western States Power Pool 
MCR Geothermal Corporat~on 
Coleman Partnership & Fluid Energy 
Corporation 

Calpine Corporation 
Kings Rlver Consewation Dlstrict 

Pacific Gas 8. Electric Company 
Nevada Power Company 

Subtotal 

Transmission 
cost 

dollars 

9.1 16,000 
1,600,000 
2,065.000 

800,000 
13,710,000 
6.200.000 

4,310.296 
130.31 1,551 

2.465.000 

8,042,000 

179,422,200 
1,330,000 

102,062.000 
831 ,OM) 

462,265,047 

Total 80,644,401 

Energy storage cost 
Start-up and operation 8. maintenance 
Bottle Rock geothermal steam 

Bottle Rock steam held royalty payments 
Bottle Rock steam field operation and mantenance 
Plne Flat operation 8. maintenance 
Pine Flat debt service 
Transmission ownership charges 
Reld Gardner No.4 fuel cost 
Red Gardner No.4 operation 8. maintenance and Insurance 
Red Gardner No.4 property taxes 

205,338 
36,480 
48.1 16 
16,800 

315,490 
142,220 

367,722 
993,960 
60.283 

195,717 

9,645,737 
28.690 

1,756,464 
19.113 

13,832,130 

1,500,000 

6,378.605 

493.612 
64,763 

1,026,372 

9,463,352 



From time to time the SWP has energy resources 
in excess of its requirements and has the option 
to sell this excess energy. If power requirements 
exceed SWP resources, short-term power pur- 
chases can be made to meet the load 
requirements. 

Power Purchases and Power 
Service Costs 

Power purchases and transmission service costs 
during 1988 are summarized in Table 7. DWR 
purchased 0.46 billion kwh of energy for 
$13.83 million. Associated transmission, energy 
losses, and dispatching services totaled 
$9.46 million. Prior to its purchase of the Fran- 
cisco steam field from MCR Corporation on July 
1, 1988, DWR paid $1.35 million for geothermal 
steam for Bottle Rock Powerplant. On July 1, 
1988, DWR contracted with Calpine Corporation 
to operate and maintain the Bottle Rock Power- 
plant steam field. For the remainder of the 1988 
calendar year, $396,985 was paid to Calpine Cor- 
poration, and $81,167 was paid to V.V. & J. 
Coleman Partnership and to Fluid Energy Cor- 
poration as royalty payments for the Francisco 
steam field. Other SWP purchases, including the 
Bottle Rock Powerplant steam field costs men- 
tioned above, totaled $57.35 million. 

Power Sales 

Existing SWP resources, short-term power pur- 
chase and sales contracts, and long-term power 
and transmission contracts ensure that the SWP 
has enough energy and capacity to meet future 
needs. DWR has also entered into contracts to 
sell any excess capacity and energy, within the 
limit of SWP's contractual transmission capabili- 
ties, at Malin, Tesla, Vincent, Sylmar, and El- 
dorado substations. 

DWR sells this excess capacity and energy on a 
daily basis at current market rates. In determin- 
ing the most advantageous time to sell the power, 
DWR considers projected SWP operations and 
changes in the power market as well as energy 
losses, transmission costs, and dispatching costs. 
DWR's computerized accounting system monitors 
power purchases and sales. 

Table 8 summarizes DWR's power-related sales 
in 1988. Total energy sold to 15 utilities was 

1.69 billion kwh, for a revenue of $36.72 mil- 
lion. DWR also received a total of $6.62 million 
in revenues for peaking capacity payments from 
Nevada Power Company, peaking-capacity- 
foregone payments from Los Angeles Department 
of Water and Power, annual transmission and 
interruptible transmission payments from Southern 
California Edison and the City of Vernon, and 
capacity payments from Turlock Irrigation District 
and the cities of Azusa, Modesto, and Vernon. 

Transmission Service Agreements 

The transmission service agreements described in 
Bulletin 132-84 (page 38) are still in effect. 
Some contractual options on new interruptible 
transmission paths between Vincent-San Onofre, 
Vincent-Sylmar, Vincent-Midway, Vincent-Palo 
Verde, and Eldorado-Mead were used in order to 
make energy sales, purchases, and exchanges with 
utilities in Arizona, Nevada, and Southern 
California. 

The Table Mountain reinforcement project, which 
increased the 500-kV transmission capacity on 
Pacific Gas and Electric Company's transmission 
line from Table Mountain to Tesla substations, 
was completed in April 1987, thus removing 
transmission limitations on DWR's generation 
from Hyatt and Thermalito powerplants and giv- 
ing the SWP improved transmission service from 
PG&E. 

Recreation and Visitor Facilities 

Camping, boating, fishing, swimming, and bi- 
cycling are some of the recreational opportunities 
available at SWP facilities. As summarized in 
Table 9, nearly 7 million recreation days of use 
were recorded at SWP facilities in 1988, a 5 
percent decrease from similar use in 1987. Table 
9 includes use of the 17 fishing access sites and 
other recreational developments along the Califor- 
nia Aqueduct. Figure 7 shows the location of 
these facilities. Use of the aqueduct recreational 
facilities, including the California Aqueduct Bike- 
way in Southern California, totaled more than 
75,000 recreation days in 1988, an increase of 
more than 27 percent over similar use in 1987. 

Most SWP recreational and visitor use was con- 
centrated at the major reservoirs, where well- 



Table 8. SWP Power Sales in 1988 

a) lncludes $3,004,850 for capacity. 
b) lncludes $1 05,350 for capacity. 
c) lncludes $55,530 for interruptible transmission. 
d) In addition to this amount, 2,282,000 kwh of energy delivered to SCE under the DWR-SCE Generation 

Replacement Agreement has been valued at $56,936. Pursuant to the 1982 DWR-San Bernardino Valley 
Municipal Water District Energy Purchase Agreement, DWR delivered this energy to SCE to replace generation 
lost because of water SBVMWD diverted from the Santa Ana River and Mill Creek. 

e) lncludes $860,600 for peaking capacity foregone. 
f) lncludes $1,620.000 for capacity and $57,584 for interruptible transmission, dispatching, and administration. 
g) lncludes $300.000 for capacity and $120,000 for 40,000.000 kwh of discretionary energy never scheduled. The 

discretionary energy is not included. 
h) lncludes $614.608 for peaking capacity. 

developed facilities accommodate the public. 
Fifty-eight percent of the total recreational use of 
SWP facilities in 1988 occurred at the four major 
reservoirs in Southern California--Silverwood, 
Penis, Pyramid, and Castaic. In addition to regu- 
lar recreational use, nearly four-hundred thousand 
visitor days of use occurred at SWP visitors cen- 
ters during 1988. These figures (shown in the 
following tabulation) include people entering visi- 
tors centers, stopping at overlooks, and partici- 
pating in guided tours of SWP facilities. 

Amunt  of Sale 
dollars 

771,165 
9,202,763 (a 
1,342,480 (b 
7,935,908 
2,728,212 (c,(d 

893,490 (e 
1,870,300 

4,770 
180.671 

9,586 

13,440,840 (I 
598,365 (g 

3,400 
4,271,387 (h 

87,040 

43,340,377 

Purchaser 

Northern California Power Agency 
Turlock Irrigation District 
Modesto Irrigation District 
Pacific Gas and Electric Company 
Southern California Edison Company 

Los Angeles Department of Water and Power 
The Metropolitan Water District of Southern California 
City of Glendale 
City of Anaheim 
City of Riverside 

City of Vernon 
City of Azusa 
San Diego Gas and Electric Company 
Nevada Power Company 
Salt River Agricultural Improvement and Power District 

Total 

Power 
kilo watt-hours 

35,295,000 
241,031,000 
65,875,000 

445,753,000 
167,190,000 

1,265,000 
105,340,000 

180,000 
6.61 0,000 

350.000 

473,803,000 
7,590,000 

100,000 
137,325,000 

3,160,000 

1,690,867,000 

For the second consecutive year, a "Juniors Only" 
Pheasant Hunt sponsored by the Department of 
Fish and Game was held at the White Slough 
Wildlife Area, a DWR-maintained recreation area 
near Stockton. As in 1987, this year's hunt was 
held on the second weekend of the regular 
pheasant season (November 19 and 20) and was 
organized to accommodate 200 hunters under 
age 16. 

Location 

Project Operations Control Center, 
Sacramento 

Oroville Field Division 
Delta Field Division 
San Luis Field Division 
San Joaquin Field Division 
Southern Field Division 

SWP Total 

Visitor Days 

200 
151,000 

800 
144,100 

4,500 
87,500 

388,100 



During 1988, several SWP recreational facilities 
were improved: 

The Bidwell Canyon boat-launch ramp exten- 
sion was completed at Lake Oroville. Three 
lanes were extended 150 feet in length, ad- 
ding approximately 30 feet of depth to the 
ramp and making it usable down to the 800 
foot elevation. 

The new marina complex at Lake Del Valle 
was completed. The 1989 season will mark 
the first time since facilities were opened to 
the public in 1970 that two marinas will be 
fully functional. Also, camping at Lake Del 
Valle increased 17 percent in 1988 as a result 
of the 40 new campsites added in 1987. 

Erosion banier walls were completed at Yel- 
lowbar and Spanish Point at Pyramid Lake. 
An additional 200 trees were planted at Los 
Alamos Campground, which is now conces- 
sionaire operated. 

Construction of a two-lane ramp for hand- 
launch, car-top boats was completed at Cleg- 
horn Canyon, Silverwood Lake. 

Equestrian trail ingress and egress from the 
Moreno Valley area to the existing trail at 
Lake Penis was completed. Construction of 
a parking area at Sail Cove was also com- 
pleted. 

Fish and Wildlife Activities 

The Department of Fish and Game continued 
planting fish at SWP facilities during 1988. 
Table 10 summarizes fish plantings at each loca- 
tion. Total plantings of catchable trout and 
fingerlings were virtually the same as the 1987 
plantings. 

The Feather River and Thermalito Hatcheries 
produced a total of 6,991,300 fish. Of the 
chinook salmon produced, 1,586,900 were finger- 
lings; 3,555,900 were planted as advanced finger- 
lings; and 218,600 were planted as yearlings. A 
total of 1,33 1,000 fingerling steelhead were plant- 
ed, as well as 298,900 yearling steelhead. 

Table 9. Recreation Use at SWP 
Facilities in 1988 

Ile and Thermalito Forebay 
Afterbay and Oroville Wildl~fe 

Cottonwood Road 

Mervel Avenue 
Fa~riax 
Three Rocks 
Huron 
Avenal Cutoff 

California Aqueduct 
Walk-In Fishing 

Wildlife Areas 

Total 

San Joaquin F i  Division 

Fishing Access Sltes 
Kettleman Clty 
Lost Hills 
Buttonw~llow 

California Aqueduct 
Walk-In Flshing 

Total 

Southern Field Division 

Silverwood Lake 
Lake Perrts 
Pyram~d Lake 
Castaic Lake 
Fishing Access Sites 
77th Street East 
Longview Road 

California Aqueduct 
Walk-In Fishing 
Bikeway 

Total 

Grand Total 

700 
100 

2,000 
2,300 

7,500 
16,000 

885,100 

4,800 
4,700 
4,300 

5,600 

19.400 

726.600 
1,559,600 

361,100 
1,356,200 

400 
200 

7,000 
600 

4,011,700 

6,854,300 



Table 10. Fish Planted at SWP Facilities in 1988 

in thousands 

Frenchman Lake 

Thermalilo Forebay 

Lake Del Valle 

Los Banos Resewotr 

Silverwood Lake 

' C - Catchable. F - Fingerling; S - Subcatchable 
** Included in SWP fish-planting program, but not an SWP facility 



Figure 7. SWP Recreation Developments 

1. Antelope Lake Recreation Area 

2. Frenchman Lake Recreation Area 

3. Lake Davis Recreation Area 

4. Lake Oroville State Recreation Area 

5. White Slough Wildlife Area 

6. Bethany Reservoir 

7. Lake Del Valle State Recreation Area 

8. Bikeway (67 miles) 

9. Niels Hansen Fishing Access Site 

10. Orestimba Fishing Access Site 

11. Walk-In Fishing (63 miles) 

12. Cottonwood Road Fishing Access Site 

13. San Luis Reservoir State Recreation Area 

14. Canyon Road Fishing Access Site 

15. Mervel Avenue Fishing Access Site 

16. Fairfax Fishing Access Site 

17. Walk-In Fishing (208 miles) 

18. Three Rocks Fishing Access Site 

19. Huron Fishing Access Site 

20. Avenal Cutoff Fishing Access Site 

21. Kettleman City Fishing Access Site 

22. Lost Hills Fishing Access Site 

23. Buttonwillow Fishing Access Site 

24. Pyramid Lake Recreation Area 

25. Castaic Lake State Recreation Area 

26. Munz Ranch Road Fishing Access Site 

27. Bikeway (107 miles) 

28. 70th Street West Fishing Access Site 

29. Walk-In Fishing (83 miles) 

30. Avenue S Fishing Access Site 

31. 77th Street East Fishing Access Site 

32. Longview Road Fishing Access Site 

33. Silverwood Lake State Recreation Area 

34. Lake Perris State Recreation Area 

San 





Chapter Ill 
SWP Administration Activities 

This chapter summarizes the principal administra- 
tive activities affecting the SWP, emphasizing the 
period from July 1, 1988 through June 30, 1989. 

Water Contracts Management 

Contract Amendments 

The 30 long-term SWP water supply contracts 
have been amended a number of times since they 
were signed in the 1960s. Table 11 shows con- 
tract amendments and lists the general content of 
each amendment. However, Table 11 does not 
include revisions to the entitlement schedules 
shown in Table A of the contracts. 

Only one contract amendment was executed dur- 
ing the report period. 

a On August 24, 1988, Alameda County Water 
District and DWR executed Amendment No. 
16 to ACWD's water supply contract. This 
amendment increased the district's delivery 
capability from 16 cfs to 71 cfs and from 
8,775 acre-feet to 38,940 acre-feet for Reach 
8 of the South Bay Aqueduct, thereby allocat- 
ing all previously unallocated capacity in 
Reach 8 to Alameda. For this additional 
delivery capability, Alameda County Water 
District agreed to repay the past capital cost 
components of the transportation charges. 
The repayment included a lump sum of 
$1,273,225 that the district had to pay shortly 
after execution of the agreement. The unpaid 
balance of the charges will be repaid at the 
Project Interest Rate. 

In early 1989, ACWD presented its proposal 
for constructing a turnout in the newly reallo- 
cated reach, near the existing Alameda Bay- 
side Turnout. The district plans to construct 
the turnout during 1990 to serve a new water 
treatment plant that will be on-line and ready 
to receive water from the South Bay Aque- 
duct in mid- 199 1. 

New Contract Issues 

1988 Interim Semitropic In-Lieu Ground Water 
Exchange Program. To increase the yield of the 
SWP, DWR has been working with Kern County 
Water Agency to establish elements of the Kern 
Water Bank within the Kern ground water basin 
(see Chapter V, "Kern Water Bank). Local 
elements of the Kern Water Bank that will rely 
on DWR's ground water extraction facilities will 
be implemented when feasibility studies are com- 
plete and facilities are in place. However, Semi- 
tropic Water Storage District (a member of 
KCWA) has proposed an interim program using 
existing facilities, which would allow SWP water 
to be delivered directly to the district in advance 
of the local element and in lieu of the district's 
pumping ground water. The program would 
benefit both DWR and the district by providing 
additional storage facilities for SWP water and 
reducing the district's immediate need to pump 
ground water. 

The initial proposal included provisions for the 
delivery of "in-lieu" water to the district and the 
subsequent extraction of ground water. This 
ground water would either be returned to the 
SWP, or the agency's future entitlement would be 
reduced. After extensive negotiation between the 
parties to resolve issues related to the return of 
the water, the exchange program was divided into 
two parts. The first part would provide for the 
delivery of SWP water to the district when it 
became available, and the second part would 
provide for the district to extract or return the 
water. 

On August 16, 1988, an agreement was executed 
to initiate the first part of the exchange. Under 
the terms of the agreement, in-lieu water will be 
delivered only when unscheduled water is avail- 
able south of the Delta. The deliveries of in-lieu 
water under this agreement will not exceed 50 
percent of the declared supply of unscheduled 
water. Since no unscheduled water was available 
in 1988, no in-lieu water was delivered to 
Semitropic. 



Table 11. Water Supply Contract 

Contrading Agency 

NORTH BAY AREA 

Napa County Flood Contrd 
and Water Conservation District 

Solano County Flood Control 
and Water Conservation District 

SOUTH BAY AREA 

Alameda County Flood Control and 
Water Conservation District-Zone 7 

Alameda County Water District 
Santa Clara Valley Water District 

SAN JOAQUIN VALLEY AREA 

Dudley Ridge Water D~str~ct 

Kern County Water Agency 

Oak Flat Water Distr~ct 
Tulare Lake Bas~n Water 

CENTRAL COASTAL AREA 

San Luis Obispo County Flood Control 
and Water Conservation District 

Santa Babara County Flood Control 
and Water Conservat~on District 

SOUTHERN CALIFORNIA AREA 

Coachella Valley Water Distnct 
Crestline-Lake Arrowhead Water Agency 
Desert Water Agency 
Littlerock Creek Irrigation District 
Mojave Water Agency 
Palmdale Water District 
San Bernardino Valley Municipal 

San Gabriel Valley Municipal 

San Gorgonio Pass Water Agency 
The Metropolitan Water District 
of Southern California 

Ventura County Flood Control 

a) Contract Issues covered by these amendments are (1) repayment of off-aqueduct power fac~l~ty costs, (2) del~nquency penalties, and (3) author~ty 
to include other ty es of projects as additional conservation facllltles 

b) MWD special conJtions are covered by amendments 2, 3, 4, 5, 7, BV (vo~ded), and 12 



Amendments as of June 30,1989 



The parties are continuing to negotiate an agree- 
ment for extraction of the water. However, if in- 
lieu water is delivered and an agreement has not 
been reached on the extraction part of the pro- 
gram by March 3 1, 1991, the water delivered will 
be reclassified as unscheduled water. 

Crestline-Lake Arrowhead Local Use of Silver- 
wood Lake. In 1977, the Crestline-Lake Arrow- 
head Water Agency filed applications with the 
State Water Resources Control Board to appropri- 
ate 1,302 acre-feet each year from Houston Creek 
in the San Bernardino Mountains. If the applica- 
tions are granted, the agency proposes to take its 
appropriated water at its Silverwood Lake diver- 

sion works. An agreement executed on May 9, 
1989 between DWR and the agency allows this 
locally appropriated water to be stored in Silver- 
wood Lake, within operational constraints. 

Cawelo Water District Wheeling. For the past 
several years, DWR and the USBR have entered 
into temporary agreements for wheeling Central 
Valley Project water through the SWP to CVP 
contractors. Cawelo Water District is one of the 
CVP contractors that could receive water wheeled 
through the SWP. Since Cawelo i s  also a mem- 
ber unit of the Kern County Water Agency and, 
as a result, is contributing to the repayment of 
the capital and operating costs of the California 

The Governor Edmund G. Brown California Aqueduct 



Aqueduct, DWR has agreed to allow a limited 
amount of the CVP water for Cawelo to be con- 
veyed at a lower price than non-SWP contractors 
are charged. The 1988 and 1989 agreements 
have limited the less expensive wheeling to water 
that can be conveyed within the capacity factor 
on which the agency's transportation capital char- 
ges are based. When Cawelo is able to convey 
its CVP water within the agency's capacity factor, 
Cawelo will pay charges that reflect only the 
incremental costs of the wheeling (variable, re- 
placement, fish loss costs at Banks Pumping 
Plant, and an administrative fee). 

Relinquished Aqueduct Capacity and 
Entitlement 

On March 10, 1987, DWR, Santa Barbara County 
Flood Control and Water Conservation District, 
Kern County Water Agency, and Berrenda Mesa 
Water District reached a settlement and compro- 
mise agreement affecting Santa Barbara's 1981 
relinquishment of aqueduct capacity and asso- 
ciated entitlement water (Bulletin 132-87, page 
43). As part of the agreement, DWR granted 
SBCFC&WCD a one-year option to reacquire the 
capacity and entitlement water relinquished in 
1981. This option was extended for an additional 
year in early 1988. 

In February 1989, SBCFC&WCD requested DWR 
to grant an additional time extension, indicating 
that EIRs for the proposed Coastal Aqueduct, 
Phase I1 and the Cachuma Reservoir enlargement 
would aid the district in deciding whether to 
obtain a portion of its SWP water supply from 
the proposed enlarged Cachuma Reservoir. Since 
the EIRs will be completed in late 1990, DWR 
has extended the district's option through Decem- 
ber 31, 1990. 

Temporary Water Purchase Contract 

In June 1988, DWR agreed to purchase 122,000 
acre-feet in water releases from Yuba County 
Water Agency's New Bullards Bar Reservoir 
during summer 1988. This purchase enabled 
DWR to hold back a corresponding amount of 
water in Lake Oroville, thereby increasing the 
capability for SWP water deliveries in late 1988 
and 1989 if dry conditions continued in SWP 
service areas. Under the terms of the agreement, 

DWR paid the agency $1 1.50 per acre-foot for 
water released from New Bullards Bar Reservoir. 

In July, August, and September 1988, YCWA 
released 119,031 acre-feet of water from New 
Bullards Bar Reservoir for DWR's use in meeting 
Delta outflow requirements under Decision 1485. 
(Due to a measurement error, the entire 122,000 
acre-feet was not transferred. The remaining 
2,969 acre-feet will either be transferred in 1989 
or the purchase payment for the 2,969 acre-feet 
will be credited to DWR.) In June 1989, DWR 
determined that the USBR was entitled to part of 
the release (2,609 acre-feet) under the terms of 
the Coordinated Operation Agreement, as speci- 
fied in the July 18, 1988 letter of understanding 
between DWR and the USBR. Therefore, the 
equivalent increase in SWP conservation cany- 
over storage resulting from this release was 
116,422 acre-feet. The total payment for the 
purchase was $1.37 million, for a unit rate of 
$1 1.77 per acre-foot. 

Because of continuing dry weather conditions in 
areas of California, DWR has been negotiating 
with YCWA for a water purchase in 1989. Yuba 
County has agreed to make 200,000 acre-feet of 
water available for a total purchase price of 
$5,260,000. Santa Clara Valley Water District 
has agreed to purchase 90,000 acre-feet, and 
Tulare Lake Basin Water Storage District will 
purchase the remaining 110,000 acre-feet. The 
City of San Francisco, which had indicated a 
possible desire to purchase 35,000 acre-feet of 
water, now has a sufficient water supply and has 
declined to participate in the purchase. 

It is expected that, after the SWRCB approves the 
water transfer, YCWA will begin releases from 
New Bullards Bar Reservoir in July. 

Devil's Den-Castaic Lake Negotiations 

On April 6, 1988, an organizational meeting was 
held for the Devil's Den-Castaic Lake Authority. 
The authority was created to implement the po- 
tential transfer of Devil's Den SWP contractual 
entitlement water to Castaic Lake Water Agency. 
This organization is responsible for preparing the 
required environmental documentation and negoti- 
ating the necessary water contract amendments 
with DWR for the transfer. 



Castaic Lake Water Agency has purchased ap- 
proximately 90 percent of the property within the 
Devil's Den Water District. The agency felt that 
this purchase would facilitate a future transfer of 
DDWD entitlement water to CLWA. In the in- 
terim, several alternative uses for the property are 
being considered. While CLWA would like to 
transfer all or part of DDWD's 12,700 acre-feet 
of entitlement water into its own service area, 
CLWA recognizes the water needs of other land- 
owners and has considered them in the environ- 
mental review. All Devil's Den water transferred 
for use within Castaic Lake's service area will 
retain its agricultural priority. 

Coastal Branch, Phase II 

The Phase I Coastal Branch facilities were con- 
structed in the late 1960s to serve agricultural 
water contractors in northwestern Kern County. 
These facilities include a 14.8 mile "Coastal 
Stub" aqueduct extending from Avenal Gap to the 
vicinity of Devil's Den. 

The Phase I1 Coastal Branch facilities will trans- 
port up to 70,486 acre-feet of water annually to 
Santa Barbara and San Luis Obispo counties. In 
the fall of 1986, as part of the environmental 
impact report preparation process, DWR and the 
counties developed several routes for this aque- 
duct branch. Each of these alternative routes 
identified a one-mile-wide comdor within which 
the aqueduct could be located. 

In early 1987, the San Luis Obispo-Santa Barbara 
County Technical Committee requested DWR to 
conduct additional reconnaissance-level studies for 
the Polonio Pass and Barrel Valley routes. The 
study showed that the Polonio Pass route is the 
better choice with respect to design, geology, 
energy, economics, botany, and general environ- 
mental planning. A preliminary alignment has 
been determined, and environmental teams began 
detailed on-site surveys in January 1989. 

An EIR and an advance planning study are 
scheduled for completion in September 1990. At 
that time San Luis Obispo County FC&WCD and 
Santa Barbara County FC&WCD will decide 
whether to have the facilities constructed. 

Planning for Drought 

As a result of the continuation of the 1987 
drought into 1988, DWR opened its Drought 
Center on April 21, 1988. According to hydro- 
logic records dating back to 1872, only twice 
before has Northern California experienced two 
consecutive critically dry years. 

The Drought Center coordinated the implementa- 
tion of drought assistance actions and served as a 
clearing house for drought-related information for 
water agencies, the public, and the news media. 
Some of the drought information was computer- 
ized to make it more readily available. DWR 
also established an Interagency Drought Task 
Force of eleven State and nine federal agencies to 
coordinate drought actions and develop drought 
contingency planning guidelines for 1989. 

In the spring of 1988, the Drought Center ini- 
tiated a series of periodic surveys of water supply 
agencies throughout California to identify com- 
munities experiencing water shortages and actions 
taken to resolve water supply problems. Later, as 
the year progressed, the surveys also focused on 
information and actions planned if the drought 
were to continue into 1989. Over 300 water 
purveyors, including all major water agencies in 
the State, were contacted. 

According to the surveys, 45 of California's 58 
counties experienced water shortages in 1988. 
Fourteen counties declared drought emergencies. 
About one-third of California's people and over 
40 percent of the State's irrigated agriculture were 
directly affected by the drought. The drought 
also adversely affected hydroelectric power gener- 
ation, water-oriented recreation, fish, wildlife, 
forests, and wetlands. 

In September 1988, the State Legislature passed 
and the Governor signed Senate Bill 32. This 
bill directed DWR to identify the areas where a 
continuation of the drought could impose severe 
health, economic, and environmental hardship and 
to develop options for addressing water supply 
shortages and protecting fish and wildlife. 

As a result of this legislation, DWR issued a 
report in January 1989 entitled Drought Contin- 
gency Planning Guidelines for 1989. The guide- 
lines were prepared to assist California water 



purveyors in determining actions they could take 
if the drought were to continue in 1989. The 
report assessed 1988 drought impacts and iden- 
tified potential problems if a third year of drought 
were to occur. Furthermore, the report described 
options developed with local agencies for address- 
ing possible water supply shortages, protecting 
fish and wildlife, and coping with drought-related 
recreation impacts. It also discussed available 
federal and State technical and financial assistance 
and regulatory actions specifically applicable dur- 
ing droughts. 

In January 1989, DWR issued a companion re- 
port, Drought Assistance: A Report to the Legis- 
lature in Response to Senate Bill 32. This report 
described regulatory and legislative actions that 
could be taken if 1989 were to continue to be 
dry. 

Marin Municipal Water District 

In early 1988, Marin Municipal Water District 
requested DWR's assistance in locating and trans- 
porting 10,000 acre-feet of supplemental water 
supply annually. Although the SWP has no 
water available for Marin, DWR did agree to 
provide assistance, including the preparation of a 
preliminary study of interim use of the North Bay 
Aqueduct to deliver a supplemental supply from 
an undetermined source. 

DWR has since participated in several meetings 
with Marin and representatives of Napa and 
Solano County Flood Control and Water Conser- 
vation Districts. DWR has also provided infor- 
mation to Marin's consulting firm, which is 
preparing a comprehensive water plan for the 
district based on an assessment of current supply, 
demand, and distribution systems. 

Interim use of the North Bay Aqueduct to deliver 
water purchased from an undetermined source in 
the Central Valley is still under consideration. 
Before such use occurs, mutually beneficial agree- 
ments among DWR, the existing NBA contrac- 
tors, and Marin would be negotiated. 

Coordinated Operation Agreement 

The signing of the Coordinated Operation Agree- 
ment in November 1986 initiated a new series of 
negotiations between DWR and the USBR. As 

mandated in Article 10(h) of the agreement, the 
two parties must negotiate a contract for SWP 
conveyance and purchase of CVP water to permit 
the agencies to use facilities and water supplies 
more efficiently. 

The first negotiating session for this contract was 
held in June 1987, and public sessions have been 
held regularly since. Issues being discussed in- 
clude Central Valley hydrology, available Califor- 
nia Aqueduct wheeling capacity, methodologies 
for establishing CVP water purchase rates and 
SWP wheeling rates, and environmental documen- 
tation. The negotiators are working toward com- 
pletion of a draft contract in 1989 and environ- 
mental documentation in 199 1. 

San Joaquin Valley Drainage 
Monitoring Program 

Agricultural production and the environment in 
the western San Joaquin Valley are threatened by 
high salt concentrations and other elements con- 
nected with irrigated agriculture. Attention to 
these problems has focused on Kesterson Reser- 
voir in the federal service area. 

Dewatering of Kesterson Reservoir began in Jan- 
uary 1988 in accordance with the onsite disposal 
plan approved by the State Water Resources Con- 
trol Board in 1987. However, investigations 
revealed that aspects of the onsite disposal plan 
could potentially aggravate environmental prob- 
lems and delay the Kesterson cleanup. The State 
Board subsequently reviewed this information and 
adopted a new order, which required the USBR 
to eliminate all ephemeral pool areas within 
Kesterson Reservoir to prevent ponding of water. 
The USBR then placed appmximately 740,000 
cubic yards of fill material over a 590-acre area. 
The Bureau is continuing its extensive monitoring 
of soil, water, vegetation, and wildlife in the 
Kesterson Reservoir area. 

DWR closely monitors the U.S. Department of 
the Interior's agricultural drainage water manage- 
ment and has studied the San Luis Drain. DWR 
representatives serve on several committees and 
advisory groups of the interagency San Joaquin 
Valley Drainage Program. These committees are 
actively pursuing solutions to the drainage and 
selenium problems in both the federal and State 
service areas. 



DWR is collecting data and preparing studies on 
reuse and disposal of agricultural drainage water 
in the State service area. Analyses emphasize 
trace elements such as selenium and arsenic be- 
cause of their potential adverse effects on water 
supplies and the environment. Other water 
quality parameters, such as nutrients, do not ap- 
pear to be a problem and are analyzed less 
frequently. 

To determine selenium concentrations in the State 
service area, DWR has increased its selenium 
data collection and is working with the U.S. Geo- 
logical Survey to investigate shallow ground 
water within the Tulare Lake Basin. Together 
with information on applied irrigation rates, crop- 
ping patterns, soil types, and precipitation, these 
data are being evaluated to identify possible sele- 
nium leaching rate trends. 

Los Banos Demonstration Desalting 
Facility 

The Los Banos Demonstration Desalting Facility 
began operation in late 1983 to investigate the 
technology and economics of reclaiming drainage 
water by desalting. In late 1986, following the 
San Luis Drain shutdown by the federal govem- 
ment, the plant lost its agricultural drainage feed- 
water. The facility, except for the solar pond 
system, is now closed. 

The solar pond system at Los Banos is still oper- 
ating. The Rankine-cycle power generator has 
operated for two summers, producing about 
10 kW of continuous power to reduce electric 
power costs at the facility. A 5,000-gallon-per- 
day vertical-tube foamy evaporator desalter has 
been integrated into the system to demonstrate 
steady-state operation of a power-generating salt- 
gradient-pond desalting system. 

DWR is cooperating with other agencies to es- 
tablish a multiagency treatment center for inves- 
tigating selenium-specific removal technologies 
and evaporation ponds. This treatment center 
would be located at Westlands Water District's 
Tranquillity site. Additional desalting pretreat- 
ment studies by DWR could be conducted at this 
site. 

Project Purpose Cost Allocation 

SWP capital costs allocated to recreation and fish 
and wildlife enhancement through 1987 are up- 
dated in Appendix D to Bulletin 132-88, which 
was submitted to the Legislature in June 1989. 
The appendix reported an additional $1 1,379,238 
in capital costs allocated for recreation and fish 
and wildlife enhancement over the amount re- 
ported in Appendix D to Bulletin 132-87. This 
increase is due mostly to (1) the accruing of 
interest on recreation costs not yet reimbursed by 
the continuing annual appropriation of State Tide- 
land Oil Revenues (appropriations required under 
the Davis-Dolwig Act, which was enacted in 
1965) and (2) additional SWP expenditures for 
recreation lands and for joint capital costs allo- 
cated to recreation and fish and wildlife enhance- 
ment. For the first time, interest accruals in 
Appendix D to Bulletin 132-88 reflect interest 
costs of Water System Revenue Bonds. No new 
or revised project purpose cost allocation percent- 
ages are included in this report. 

Two-Agency Fish Agreement 

In December 1986, DWR and the Department of 
Fish and Game signed an agreement to mitigate 
direct fish losses at the Banks Pumping Plant. 
The agreement calls for DWR to fund projects 
that will increase the survival of chinook salmon, 
steelhead, and striped bass. The agreement re- 
quires two types of payment by DWR: (1) $15 
million for a program to quickly replenish target 
fish populations, and (2) annual payments based 
on the calculated numbers of fish lost at the in- 
take to the California Aqueduct. 

DFG has estimated losses for striped bass and 
steelhead in yearling equivalent and chinook sal- 
mon in smolt equivalent. DWR has mitigation 
responsibility for approximately 544,000 striped 
bass, 1,973,000 chinook salmon, and 22,000 steel- 
head in 1986; 684,000 striped bass, 1,537,000 
chinook salmon, and 12,000 steelhead in 1987; 
and 850,000 striped bass, 1,610,000 chinook sal- 
mon, and 16,000 steelhead in 1988. All figures 
are preliminary and may be adjusted as the two 
departments learn more about predation and sur- 
vival of the Delta fishery. 

DWR's goal is to produce enough fish to replace 
those lost at the Banks Pumping Plant intake. 



Replacing the lost fish with hatchery fish would 
cost DWR approximately $1.4 million per year 
for 1986, 1987, and 1988. Other ways of re- 
placing the fish--through development of spawn- 
ing grounds or other environmental improve- 
ments--might cost less, depending on the number 
of fish produced. 

Payments for 1986 losses are being used in part 
to purchase yearling striped bass from private 
aquaculture firms. However, obtaining enough 
fish has proved difficult. Although aquaculture 
firms contracted in 1987 to supply about 550,000 
yearlings for planting in 1988, the actual supply 
was only about 345,000. At this time eight 
aquaculture firms are licensed to rear striped bass, 
and they have experienced problems during the 
sensitive spawning and early life stages of the 
fish. 

To provide another source of yearling striped 
bass, DWR and DFG are operating a newly con- 
structed fish rearing facility on the grounds of the 
Skinner Fish Facility. Fish salvaged at the facil- 
ity screen were reared in tanks for release in the 
spring of 1989. About 117,000 fish from this 
project were planted in San Pablo Bay at Rodeo 
and in the Sacramento River at Rio Vista. 

As of January 1989, it appears that striped bass 
from the salvage operation can be grown success- 
fully at the Skinner Fish Facility, but some modi- 
ficalions in plumbing and water supply are need- 
ed to ensure fish survival during hot weather. 
Plans to make these changes have been approved, 
with the goal of completing the modifications in 
time for the 1989 striped bass crop. After the 
fish rearing facility has operated for two years, 
DWR will determine if the State should continue 
to operate growout ponds in the Delta or in other 
locations, or if private growers should take over 
this task. 

DWR and DFG are continuing to propose and 
evaluate striped bass, chinook salmon, and steel- 
head projects as they are developed. An advisory 
committee representing fishery, environmental, 
and water interests has been established to assist 
in project selection and evaluation. Approved 
projects include: 

restoration of gravel spawning beds for 
salmon in Mill Creek, Tehama County; 

installation of a fish screen at a small Suisun 
Marsh diversion; 

improvement of the Merced River Fish 
Hatchery and Merced River, 

purchase of striped bass; and 

rearing of yearling steelhead at the 
Mokelumne River Hatchery and Mill Creek 
Experimental Well Field, where ground water 
will be pumped to supply irrigation water, 
allowing water to remain in the stream to aid 
salmon passage. 

Winter Run Chinook Salmon 

On May 16, 1989, the California Fish and Game 
Commission reversed its previous position not to 
list the winter run chinook salmon as endangered. 
The commission based its decision in part on 
estimates by the Department of Fish and Game 
that the population of the run was under 600, 
down from what had appeared to be a stable 
2,000. Under State law, after the commission 
finds what facts exist to list a species, it must 
adopt a regulation to that effect. It is anticipated 
that a final vote on regulation will take place at 
the commission's meeting on August 4, following 
a public comment period. The impact of this 
decision upon SWP operations is uncertain at this 
time. 

Water Rights Management 

DWR operates SWP storage and diversion facili- 
ties to meet criteria established in the State Water 
Resources Control Board's Decision 1485. Cur- 
rently the SWRCB is conducting a multi-phase 
process to determine new water quality standards 
for the Delta. 

Bay-Delta Hearings 

Decision 1485 established conditions for Delta 
water rights and operations of the two largest 
water projects, the SWP and the CVP. The 
USBR and DWR are required to maintain Delta 
water quality according to standards based on 
"without project" conditions, as if the projects had 
not been built. 



Lawsuits by various water users and the federal 
government challenged Decision 1485, which was 
overturned by the trial court in 1984. However, 
the standards remained in force pending a 
decision by the Court of Appeal. In 1986, the 
appellate court broadly interpreted the Board's 
authority to establish and enforce water quality 
objectives that assure reasonable protection of 
beneficial uses of the Bay-Delta estuary. The 
ruling also ordered the Board to consider the 
effects of all Delta and upstream water uses, not 
just those of the SWP and CVP. 

In July 1987, the SWRCB opened Phase I of a 
planned three-phase Bay-Delta hearing to gather 
evidence on the beneficial uses of Bay-Delta 
water. After 54 days of testimony, cross- 
examination, and rebuttal on 14 subjects, Phase I 
concluded in late December 1987. DWR pre- 
sented over 500 exhibits through 30 expert wit- 
nesses. Altogether, there were over 40,000 pages 
of exhibits and more than 600 speakers. 

Based on evidence from Phase I and other infor- 
mation and analyses, the SWRCB staff prepared a 
draft water quality control plan and a draft pol- 
lutant policy document, which were released for 
public review on November 3, 1988. The draft 
water quality control plan proposed sweeping 
changes to the current plan, which was adopted 
in 1978 and is the basis of Decision 1485. 
DWR, and many of the other hearing participants, 
had many factual, legal, and policy concerns with 
the draft plan. 

DWR's concerns with the draft included the fol- 
lowing: 

The draft plan went beyond water quality 
objectives to water rights issues that properly 
belong in a later phase of the hearing 
(particularly flow objectives and diversion 
limits). 

Implementation of the water quality objectives 
relied almost exclusively on water rights 
regulation. 

Existing agreements and ongoing negotiations 
were generally ignored or, in effect, changed. 

The draft plan did not adequately consider the 
planning activities of DWR and others. 

The bases for establishing reasonable needs 
for the various beneficial uses appeared 
inconsistent. 

The impacts on upstream and service area 
water operations were not adequately 
analyzed. 

The service area demand estimates, particular- 
ly water conservation potential, differed great- 
ly from DWR projections in Bulletin 160-87, 
which was in evidence. 

The uncertainty of the estimates of the needs 
of Delta fisheries was not adequately 
considered. 

Because of the strong opposition to the draft 
plan, the SWRCB postponed opening the planned 
Phase 11 of the hearing and instead held a special 
workshop on January 9, 1989, to receive com- 
ments on how and when to proceed. DWR was 
one of several participants who recommended a 
rescoping of the plan and process. After con- 
sidering the comments, the Board, on January 19, 
1989, directed its staff to revise the work plan for 
the hearing process. The Board members indi- 
cated that a new draft of the water quality control 
plan would probably be required and that the 
revised plan should defer consideration of flow 
requirements and export limits to a later phase of 
the hearing. 

In its comments on the work plan, DWR also 
offered to sponsor a series of technical workshops 
on two subjects for all hearing participants: sup- 
ply/demand analyses, including consideration of 
reasonable levels of urban and agricultural water 
conservation, and operation studies to determine 
the impacts of water quality and flow objectives 
presented in the draft plan. The Board accepted 
the offer and the workshops began in February 
1989. Subsequently, DWR also agreed to spon- 
sor similar workshops related to Delta agriculture, 
water year classifications, and hydrodynamics and 
salinity. These workshops will continue through 
the scoping phase of the hearing, providing im- 
portant information for the water quality and 
scoping phases described below. 

As of July 1989, the Board staff was completing 
the revised work plan, and initial indications were 
that most of D m ' s  suggestions about scope 



were being incorporated. This rescoping will 
lengthen the hearing process, with the water qual- 
ity phase (formally Phase 11) hearing beginning in 
late 1989 instead of November 1988 as originally 
scheduled. The Board will adopt the final water 
quality control plan about July 1990. Completion 
of the pollutant policy will proceed independently, 
probably somewhat ahead of the water quality 
control plan. 

Following adoption of the water quality control 
plan, the Board will add a scoping phase to re- 
ceive evidence on other planning activities, facili- 
ties development, negotiated settlements, and 
legislative action. The Board will then develop 
alternatives for beneficial use of Bay-Delta waters 
and incorporate these in a draft environmental 
impact report. The process will then enter the 
water rights phase (formally Phase 111), when 
evidence will be taken on the draft EIR and 
water rights issues. As the last step, the Board 
will adopt a final EIR and a water rights decision 
to replace Decision 1485. Specific schedules 
have not been set for the scoping and water 
rights phases. 

Delta Water Quality Monitoring 
and Reporting 

DWR continues its extensive water quality moni- 
toring in the Sacramento-San Joaquin Delta and 
Suisun Marsh. A variety of physical, chemical, 
and biological constituents are monitored by six 
shoreline installations and biweekly sampling at 
27 discrete sites. Water quality profiles of the 
main channels are also recorded biweekly, using 
instrumentation aboard DWR's laboratory work 
boat, the San Carlos. DWR maintains 34 tide 
and 13 electrical conductivity recorders in the 
Delta, as well as a network of continuous electri- 
cal conductivity and stage recorders throughout 
Suisun Marsh. Additionally, DWR determines 
soil chemistries at 51 representative sites, as pro- 
vided in the Suisun Marsh Plan of Protection. 

Compliance with Decision 1485 also requires 
supplemental studies of the San Francisco Bay 
ecosystem's freshwater outflow needs. The objec- 
tive is to separate the effects of Delta outflow 
from other major influences on the bay, such as 
waste discharges and shoreline development. 
Water quality information generated from these 
programs is electronically processed and stored on 

the Environmental Protection Agency's "Storet" 
and in DWR's Water Data Information System. 
Tabulations of basic data and an evaluation report 
are submitted for annual SWRCB review. Copies 
of reports from 1975 through 1987 are still 
available. 

Suisun Marsh 

Suisun Marsh, in southern Solano County, is one 
of the largest contiguous brackish water marshes 
in the United States. The marsh supports numer- 
ous species of fish and wildlife and provides 
habitat for wintering wildfowl. This habitat is 
affected by water quality in the marsh's meander- 
ing channels. 

SWRCB Decision 1485 required DWR and USBR 
to develop and implement a plan to meet speci- 
fied water quality standards within the marsh. 
Initial facilities were completed in 1983, and a 
coordinated protection plan for Suisun Marsh 
water quality was developed. The protection 
plan, published with an EIR in 1984, includes: 

a program for phased installation of physical 
facilities to improve water quality in the inter- 
ior marsh; 

a monitoring system to assure compliance 
with water quality standards and measure the 
performance of the facilities constructed; and 

a plan to regulate and improve wetland man- 
agement practices throughout the marsh. 

In March 1987, DWR, the USBR, the Department 
of Fish and Game, and the Suisun Resource 
Conservation District signed the Suisun Marsh 
Preservation Agreement. The agreement includes 
definitions of marsh water quality standards and 
construction staging, as well as details for imple- 
menting the protection plan. 

The Suisun Marsh Salinity Control Gates, which 
became operational in October 1988, are a key 
feature of the protection plan. This facility will 
be tested for its effectiveness in reducing salinity 
levels in the interior channels to meet specified 
water quality standards. The testing procedures 
have been approved by the State Water Resources 
Control Board, and all parties to the preservation 
agreement have agreed that, during the testing 



period, the facility will be operated to meet the 
interim water quality standards contained in the 
agreement. Test results will be evaluated to de- 
termine the need for additional features. 

Western Delta Municipal Water Users 

Two contracts are in effect to address the cost of 
substitute municipal water supplies in the 
Antioch-Pittsburgh area (Bulletin 132-67, page 
20). The first, signed April 21, 1967, is with the 
Contra Costa Water District for its municipal 
water diversions at Mallard Slough near Pittsburg; 
the second, signed April 11, 1968, covers the 
City of Antioch. 

Both contracts provide for DWR to compensate 
each entity for the additional costs of purchasing 
a substitute water supply from the Contra Costa 
Canal to replace offshore supplies lost because of 
SWP operation. Credits for above-average off- 
shore water supplies accrue to offset below- 
average days in future years. 

During the 1987-88 water year, both agencies had 
below-average water supplies as defined in the 
contracts. No water of usable quality was avail- 
able to CCWD, compared with the contract stan- 
dard of 142 days of usable water. For Antioch, 
usable water was available for 25 days, compared 
with the standard of 208 days. The deficiencies 
(142 days for CCWD and 183 days for Antioch) 
were offset by credit days accumulated during 
prior years of above-average supplies (108 days 
for CCWD and 167 days for Antioch). These 
subtractions reduced the credit balances to zero 
days for both CCWD and Antioch, resulting in 
payment of $23,297 to CCWD for 4,568 acre-feet 
in 34 days and $12,756 to Antioch for 121.45 
acre-feet in 16 days. 

Western Delta Industrial Water Users 

Industries near Antioch and Pittsburg use offshore 
water for processing. When offshore water qual- 
ity is below the industries' requirements, the 
Contra Costa Canal provides a substitute supply. 

A water entitlement contract was executed on 
November 16, 1987, with Fibreboard Corporation, 
now owned by Gaylord Container Corporation 
(see Bulletin 132-88, page 54). Under this agree- 
ment, DWR will make payments to Gaylord Con- 

tainer for water years 1986-87 and 1987-88 to 
compensate the company for added costs it in- 
curred for the substitute water supply and treat- 
ment required because of the operation of the 
SWP. DWR will coordinate with Gaylord Cor- 
poration to compute the payments. 

Negotiations are also continuing with Gaylord 
Corporation for a second agreement regarding 
another mill it owns downstream from the Fibre- 
board mill. 

Delta Agricultural Water Users 

DWR has sought contracts with Delta agricultural 
agencies for more than a decade to help the SWP 
meet necessary water level, water circulation, and 
water quality needs for beneficial uses throughout 
each agency's respective area. Among the six 
Delta agricultural water agencies that replaced the 
Delta Water Agency in 1974, two--the North 
Delta Water Agency and the East Contra Costa 
Irrigation District--signed contracts with DWR in 
1981. DWR is now negotiating a long-term 
agreement with the South Delta Water Agency 
and the USBR to address SDWA's needs. DWR 
is also conducting intermittent negotiations with 
the Central Delta Water Agency and holding 
periodic informational meetings regarding 
CDWA's water needs. 

South Delta Activities 

The last four years of negotiations and coopera- 
tion among DWR, the USBR, and the South 
Delta Water Agency have produced interim reso- 
lutions to some of the water level, circulation, 
and quality problems in the southern Delta. 
Negotiations are proceeding toward a long-term 
agreement to resolve these problems, which began 
when water quality standards for the southern 
Delta were not included in the State Water Re- 
sources Control Board's Decision 1485. Subse- 
quently, SDWA filed a lawsuit against the Board 
for failing to set southern Delta standards in 
Decision 1485. 

The Board had excluded the southern Delta be- 
cause (1) negotiations among DWR, the USBR, 
and the South Delta Water Agency were under 
way when Decision 1485 was being prepared, and 
(2) the Board did not have enough information 
about water conditions in the area to set stan- 



dards. After the Board informed SDWA that it 
must petition the SWRCB for any motion to 
adopt standards, SDWA restated its position that 
the Board must act to adopt standards for the 
southern Delta and indicated also that the agen- 
cy's negotiations with DWR and the USBR had 
come to an impasse. 

In 1982, SDWA filed a lawsuit against DWR and 
the USBR over the effects of SWP and CVP 
operations on water quantity and quality in the 
southern Delta. The parties have been actively 
negotiating since then. In 1985, DWR and 
SDWA signed an interim letter of intent for 
DWR to construct facilities, dredge certain chan- 
nels, and to eliminate water level and water cir- 
culation problems resulting from the construction 
and operation of the SWP. 

The letter of intent included a plan for: 
(1) dredging the upper five miles of Tom Paine 
Slough; (2) installing siphons in Tom Paine 
Slough if the dredging was not sufficiently effec- 
tive; (3) developing Clifton Court Forebay opera- 
tional criteria; and (4) constructing a weir in 
Middle River. 

The dredging of Tom Paine Slough was com- 
pleted in October 1986, and siphons were in- 
stalled in June 1989. The Middle River weir was 
constructed in May 1987, and the center portion 
was removed at the end of September 1987. The 
removable center portion of the weir was then 
reinstalled for the 1988 and 1989 irrigation sea- 
sons. These activities have improved water 
levels, circulation, and quality in the southern 
Delta. 

In October 1986, a framework agreement for 
settling litigation was signed by the USBR, 
DWR, and SDWA. The agreement includes pro- 
visions for: (1) negotiating a long-term plan of 
physical or operational solutions; (2) determining 
cost-sharing and responsibilities for the implemen- 
tation of the long-range plan; (3) using interim 
New Melones releases to improve the south Delta 
water supply; and (4) cancelling the April 1987 
trial date. The trial date has since been vacated 
and legal action stayed. 

Also, SDWA agreed to release claims against 
DWR for alleged water level damage caused by 
SWP operations in the southern Delta. This re- 

lease will be in effect for the duration of the 
agreement. The agreement is an interim solution; 
both agencies, with the USBR as third party, 
expect a permanent solution within the next four 
years. 

Davis-Grunsky Act Program 

The Davis-Grunsky Act provides funding for 
loans and grants to public agencies for construc- 
tion of local water projects. As companion legis- 
lation to the Bums-Porter Act, the Davis-Grunsky 
Act was passed by the Legislature in 1959. Of 
the original $1.75 billion provided by the Bums- 
Porter Act to start construction of the State Water 
Resources Development System, $130 million was 
reserved specifically for distribution under the 
Davis-Grunsky Act. Funding is drawn from the 
California Water Resources Development Fund 
and the California Water Fund. Loans are repaid 
to the California Water Resources Development 
Fund. 

The broad objective of the Davis-Grunsky Act is 
to further the development, control, and conserva- 
tion of water resources in California. To meet 
this objective, the Davis-Grunsky Act program 
(I) provides State loans to public agencies for 
preparation of feasibility reports and construction 
of local water projects when such agencies are 
unable to obtain financing on reasonable terms 
from other sources; (2) encourages development 
of the recreation and fish and wildlife potentials 
of local water projects by authorizing State grants 
for such a purpose; and (3) enables the State to 
participate as a partner in the development, con- 
struction, or operation of certain water projects, 
when participation is necessary for optimum de- 
velopment of the resource. 

Any city, county, district, or other political sub- 
division of the State is considered an eligible 
local agency. Mutual water companies or other 
private organizations and individuals are not eligi- 
ble. Eligibility is also based upon conformance 
with the California Water Plan, statewide benefit 
of a proposed project, and the agency's inability 
to obtain financing from other sources. 

The seven specific types of assistance available to 
local agencies are: 

a loans for construction of local water projects; 



loans for acquisition of reservoir sites for 
proposed water projects; 

loans for feasibility reports on proposed 
projects for which construction loans are 
requested; 

grants for part of the construction cost of any 
dam and reservoir properly allocated to 
recreation; 

grants for construction of initial water supply 
and sanitary facilities needed for public rec- 
reational use of the reservoir; 

grants for part of the construction cost of a 
project properly allocated to the enhancement 
of fish and wildlife; and/or 

State participation as a partner in a project 
larger than one the local agency proposes to 
construct on its own. 

When the program began, loans were made at the 
current market interest rate, which caused the rate 
to vary from loan to loan. To be more equitable 
to the low-income agencies the program was 
meant to assist, in 1967 the interest rate was 
fixed at a rate of 2.5 percent. The maximum 
repayment period is 50 years. However, at 
DWR's discretion, some agencies were given an 
initial 10-year deferment on loan payments, and 
the accumulated interest was then amortized over 
the repayment period. 

The Davis-Grunsky Act is administered jointly by 
DWR and the California Water Commission, un- 
der policies and procedures set forth in the Calif- 
ornia Administrative Code, a Joint Statement of 
Policies, and the Davis-Grunsky Act itself. 
Through 1988, approximately $1 18 million of the 
allocated $130 million was disbursed for loans, 
grants, and administrative costs. 

Principal actions under the Davis Grunsky Act 
program during the report period were: 

Home Gardens County Water District, San 
Bernardino County, submitted a formal ap- 
plication for a water supply and distribution 
system. The application was approved, and 
the district received three disbursements total- 

ing $2,306,000. Estimated cost of the project 
is $2.5 million. 

Strathmore Public Utility District, Tulare 
County, applied for a $2.2 million construc- 
tion loan. The formal application and feasi- 
bility report, along with DWR's report of 
findings, were approved in 1986 by the Calif- 
ornia Water Commission. The loan would 
partially finance construction of a $3 million 
project to provide drinking water to the com- 
munity of Strathmore and adjacent lands. A 
combination of funds from the Davis-Grunsky 
Act program and the Safe Drinking Water 
Bond Act of 1984 is proposed for the project. 
Election difficulties in the district have de- 
layed the loan. 

Littlerock Creek Irrigation District, Los An- 
geles County, submitted a formal application 
for a $2 million construction loan. The pro- 
posed loan is for the upgrading and expansion 
of the water distribution system to serve the 
community. DWR prepared findings on the 
application, which was approved by the Calif- 
ornia Water Commission on June 17, 1988. 
A contract has been executed but has not yet 
been court-validated as required, and no funds 
have been disbursed. 

Big Bear Municipal Water District, San Ber- 
nardino County, submitted a formal applica- 
tion for a $5 million construction grant. The 
proposed grant is for the repair of Bear Val- 
ley Dam, which does not meet earthquake 
safety standards. DWR prepared a finding, 
and the California Water Commission ap- 
proved the application on June 17, 1988. A 
contract for a grant of $4,583,206 has been 
executed and validated by the Superior Court. 
Construction is nearly complete. Big Bear 
MWD has requested approximately $2.9 mil- 
lion in grant funds to date, and payments are 
being processed. 

Legislation 

This section summarizes federal and State legisla- 
tion of concern to DWR. 



Federal Legislation 

The Disaster Assistance Act of 1988, which was 
signed into law on August 11, 1988, provides 
assistance for people and businesses affected by 
drought throughout the United States. One part 
of the act, the "Reclamation States Drought Assis- 
tance Act," provides emergency drought assistance 
for California and other states with USBR pro- 
jects. The act authorizes the Secretary of the 
Interior to: 

perform water conservation and augmentation 
studies; undertake construction, conservation, 
and management activities consistent with 
contracts and State law to mitigate the 
drought's effects; and assist willing buyers 
and sellers of water in accordance with priori- 
ties to be determined by the Secretary 
(Section 4 12); 

a make water or canal capacity of existing fed- 
eral reclamation projects available to water 
users and others, under specified contract 
conditions (Section 4 13); and 

a make loans to water users for management, 
conservation, or acquisition and transportation 
of water consistent with State law upon terms 
and conditions deemed appropriate by the 
Secretary (Section 4 14). 

The programs and authorities authorized by the 
act can become operative in a Reclamation State 
only after its governor has declared a drought 
emergency. 

The act authorizes $25 million for the Section 
4 12(b) construction, management, and conserva- 
tion activities, and for the Section 414 emergency 
loans ($4 million for each USBR region except 
the Denver, Colorado region, which receives 
$5 million). It also authorizes a specific program 
for the Oakdale and South San Joaquin irrigation 
districts, as well as construction of a temperature 
control curtain at Shasta Dam for anadromous 
fishery protection and enhancement. 

Other federal laws enacted this session include: 

H.R. 799, PL 100-50: Designates a segment of 
the Kings River as a component of the National 
Wild and Scenic River system. 

H.R. 4267, PL 100-490: Renames certain federal 
and State water facilities: Whiskeytown Dam 
becomes Clair A. Hill Whiskeytown Dam; San 
Luis Dam becomes B. F. Sisk San Luis Dam; 
and San Luis Pumping-Generating Plant becomes 
William R. Gianelli Wping-Generating Plant. 

S. 795, PL 100-675: Settles a lawsuit by bands 
of Mission Indians in San Diego County over 
water rights to the San Luis Rey River. The 
settlement provides for a $30 million tribal devel- 
opment fund, plus up to 16,000 acre-feet of sup- 
plemental water per year. The water will be 
furnished from water reclaimed from lining the 
All-American Canal, from contracting with The 
Metropolitan Water District of Southern Califor- 
nia, or from public lands within the State of 
California outside the service area of the CVP. 
The Indians will receive only the amount of 
water they can put to beneficial use; the rest will 
be distributed to various agencies who need the 
water. The act also authorizes lining the All- 
American Canal. 

S. 1889, PL 100-443: Amends the 1970 Geo- 
thermal Steam Act to provide for geothermal 
steam field lease extensions. 

State Legislation 

SB 32, Chap. 957 of 1988: Provides legislative 
direction to DWR, but no new authority, for 
drought related activities. Directs DWR to iden- 
tify the areas of California in which a third year 
of drought could impose severe health, economic, 
and environmental hardship; to develop options 
for addressing water supply shortages and for 
protecting fish and wildlife; and to assist local 
representatives in the identified areas in imple- 
menting the emergency water supply options. 
(DWR completed the required report of its find- 
ings and presented it to the Legislature in 
January 1989.) 

AB 982, Chap. 1 145 of 1988: Permits temporary 
changes involving the amount of water consump- 
tively used or stored by the appropriative water 
right holder and defines "consumptively used" for 
this purpose. Requires the State Water Resources 
Control Board to evaluate a proposed temporary 
change and to set a hearing if it cannot make a 
finding. Also deletes the special provisions for 
approval of a trial transfer of water rights, and 



In 1988, Congress authorized the renaming of the federal and State joint-use facilities at the 
San Luis Complex for B.F. Sisk (left) and William R. Gianelli (right). 

permits approval by the SWRCB of a petition for 
a long-term transfer of water or water rights, in 
accordance with prescribed requirements, if the 
SWRCB has previously approved a temporary 
change. 

AB 1933, Chap. 61 of 1988: Requires a state- 
wide participation goal of 15 percent minority- 
owned businesses and 5 percent women-owned 
businesses for all contracts awarded by a State 
agency for construction services (including profes- 
sional bond services), materials, supplies, and 
equipment. 

SB 2261, Chap. 1545 of 1988: Enacts the Sal- 
mon, Steelhead Trout and Anadromous Fisheries 
Program Act, which requires the Department of 
Fish and Game to prepare and maintain a detailed 
conservation and restoration program for protec- 
tion and increase of salmon, steelhead trout, and 
anadromous fisheries. Also requires DFG to 
determine and report the initial elements of the 
program to the Legislature and the advisory com- 
mittee within six months of the bill's enactment. 
Appropriates $125,000 from the Environmental 
License Phte Fund and $166,000 from the Fish 
and Game Preservation Fund to start the program. 



AB 3654, Chap. 1488 of 1988: Requires The 
Reclamation Board to offer to lease to the De- 
partment of Fish and Game, or to a public entity 
approved by DFG and The Reclamation Board, 
any lands it acquires as replacement habitat to 
mitigate adverse environmental impacts of its 
projects. Under provisions of this law the board 
is also required to prepare, in consultation with 
DFG, a mitigation plan to be implemented prior 
to construction of a flood control, channel clear- 
ing, or bank stabilization project. This legislation 
also revises from $5 million to $8 million the 
total amount specified for flood control works on 
the San Joaquin River to be maintained and oper- 
ated by the Department of Water Resources. 

AJR 67, Chap. R-151 of 1988: Advises Con- 
gress that the Legislature continues to support 
construction of a multipurpose Auburn Dam at 
the Auburn site and encourages Congress to give 
serious consideration to the offer of the American 
River Authority to share the costs of a multipur- 
pose dam. This joint resolution also declares that 
the State, while participating in any study of the 
American River watershed, should consider the 
needs of, and potential benefits to, El Dorado, 
Placer, and Sacramento counties, the City of 
Sacramento, and other local entities. 

SB 502, Chap. 1251 of 1988: Specifies the 
nonfederal cost-sharing formula for authorized 
federal flood control projects for all projects auth- 
orized by the Legislature after January 1, 1987. 
The State share is 70 percent, and the local share 
is 30 percent. 

SJR 30, Chap. R-123 of 1988: Memorializes 
Congress to transfer control and operation of the 
federal Central Valley Project to the State of 
California or other public entity. It also specifies 
that the State or other public entity would comply 
with the legal and contractual obligations of the 
United States. 

In addition to the laws enacted by the Legisla- 
ture, California voters passed the following two 
bond initiatives. Proceeds from these bonds will 
support various DWR local assistance programs. 

Prop. 81 : The California Safe Drinking Water 
Bond Law of 1988 is a $75 million bond act to 
provide funds for improvement of domestic water 

systems to meet minimum drinking water stan- 
dards. This act was placed on the ballot by 
AB 1439, Chap. 45 of 1988. 

Prop. 82: The Water Conservation Bond Law of 
1988 is a $60 million bond act to provide funds 
for a local water projects assistance program, 
water conservation programs, and ground water 
recharge facilities. This act was placed on the 
ballot by AB 1715, Chap. 46 of 1988. 

Litigation 

The following summaries describe significant 
litigation involving DWR during the report per- 
iod, July 1, 1988 through June 30, 1989. 

Control Over SWP Operations 

South Delta Water Agency v. United States, et al., 
filed July 9, 1982, in Federal Dismct Court for 
the Eastern District of California by SDWA 
against the United States, the Department of the 
Interior, the USBR, and DWR. The case in 
volves the effects of the CVP and SWP on the 
southern Delta and the Department of the Inter- 
ior's designation of the New Melones Reservoir 
service area. 

SDWA alleges that CVP operations in the San 
Joaquin River unlawfully reduce the quantity and 
diminish the quality of water flowing in the San 
Joaquin River to the southern Delta; that opera- 
tion of the SWP and the CVP pumps violates 
southern Delta rights by lowering water levels, 
reversing flows, and diminishing the influence of 
the tides; and that the Secretary of the Interior's 
designation of the "Stanislaus River Basin" for 
purposes of allocating water from New Melones 
Reservoir violates southern Delta rights by not 
including the southern Delta in the basin. SDWA 
asked for declaratory and injunctive relief. 

The United States and the plaintiff settled plain- 
tiff's Motion for Preliminary Injunction (to enjoin 
the United States from signing contracts for New 
Melones water) by stipulating that any contracts 
entered into by the United States are subject to 
any superior rights in the southern Delta that are 
determined in this litigation. Further activity on 
the suit has been postponed indefinitely while the 
parties negotiate a settlement. An interim agree- 



ment has been signed, and a permanent agreement 
is expected within five years. 

Flood Cases 

February 1986 Flood Cases. Claims for over 
$3 billion have been filed in Superior Courts in 
Sonoma, Sacramento, Yuba, and other counties 
against State agencies, including DWR, for dam- 
ages arising out of levee failures and flooding in 
various areas throughout Northern California 
during February 1986. 

The Sonoma County claims are mostly in the 
pleading stage, with a few cases in discovery. Of 
the 44 Yuba County claims, 31 were coordinated 
and assigned to a Coordination Trial Judge. 
They are tentatively scheduled for trial in January 
1990. The Sacramento, Butte, El Dorado, and 
Sonoma County cases were not coordinated and 
are proceeding to trial individually. One class 
action suit, involving over 100 plaintiffs and 
alleging several million dollars of damage from 
flooding at Cal Expo, went to trial on February 
4, 1988. The jury returned a verdict in favor of 
the public agency defendants and found no liabil- 
ity on the part of the State or the County of 
Sacramento. 

Public Entity Liability in Flood Cases. On 
December 22, 1988, the California Supreme Court 
issued a decision concerning public entity liability 
in flood cases. Belair v. Riverside County Flood 
Control District, et al., arose out of a 1980 San 
Jacinto River levee break. The Corps had de- 
signed and built the levee, and the Riverside 
County Flood Control District maintained it. The 
State was named a defendant because of its in- 
volvement through the flood subvention program. 
Plaintiffs sought $30 million in damages. 

Although the levee break was found to be a sub- 
stantial cause of the plaintiffs' damages, the Court 
required that plaintiffs also show unreasonable 
conduct on the part of the public entities in de- 
signing, constructing, or maintaining the levee. 
Since no unreasonable conduct was proven, the 
public entities were held not liable. This decision 
reverses a trend of holding public entities strictly 
liable (without regard to fault) in inverse condem- 
nation suits when a flood control improvement 
fails. 

The decision is likely to make it more difficult 
for plaintiffs to recover from the State and other 
public agencies for damages arising out of the 
February 1986 floods. 

Kern River lntertie 

Kern Property Corporation v. State of California, 
filed December 29, 1982, in Kern County Super- 
ior Court. This suit involves water rights, Kern 
River Intertie operation, and the operation of the 
California Aqueduct. Plaintiff's concern is that 
water other than flood water is being intercepted 
into the Intertie contrary to the Intertie's flood 
control purposes. A related case, River West, Inc. 
v. State of California, was dismissed in 1988. 
Several of the defendant districts have agreed to 
indemnify the State against judgment in favor of 
the plaintiff. 

Energy Cases 

Southern California Edison Company v. LQS An- 
geles Department of Water and Power, et al., filed 
October 18, 1979, in Los Angeles Superior Court. 
This suit was filed by SCE to compel LADWP to 
continue to meet its obligation to supply DWR 
with electrical power under the Suppliers Con- 
tract. L A D W  has claimed that, under the doc- 
trine of commercial impracticability, it is entitled 
to be excused from its obligations under this 
contract. 

L A D W  had earlier given notice to DWR that, 
unless DWR paid a higher price for the power 
than that set forth in the contract, it would no 
longer provide DWR with service. After DWR 
refused to deviate from the terms of the Suppliers 
Contract, LADWP informed DWR and the other 
parties to the contract that it would terminate 
service as of October 21, 1979. The Pacific Gas 
and Electric Company and the San Diego Gas 
and Electric Company, suppliers under the con- 
tract along with SCE and LADWP, are defen- 
dants in the lawsuit. DWR intervened in the 
case. On November 7, 1979, a preliminary in- 
junction was issued requiring L A D W  to continue 
to supply power under the Suppliers Contract. 
LADWP continued supplying power to DWR 
until termination of the Suppliers Contract in 
1983. SCE and LADWP have reached a settle- 
ment agreement. After obtaining Federal Energy 
Regulatory Commission approval of the Settle- 



ment Agreement, SCE dismissed the case "with 
prejudice," which means that it cannot be refiled. 
Arbitration between Nevada Power Company and 
DWR, filed October 30, 1986. The arbitration 
involved a dispute between the parties relating to 
their joint operation of Reid Gardner Unit No. 4. 
Specifically, the issue was the allocation of the 
minimum coal purchase obligations under four 
contracts for the coal supply to Unit No. 4, 
owned jointly by DWR and the Nevada Power 
Company, and the Units 1, 2, and 3, owned sole- 
ly by the Nevada Power Company. 

The dispute was scheduled for arbitration pursuant 
to provisions in the Participation Agreement for 
Reid Gardner Unit No. 4. In late 1988, the par- 
ties reached a settlement based on establishment 
of a common coal stockpile to supply and ac- 
count for all coal delivered to the four units at 
Reid Gardner station. The arbitration proceeding 
was dismissed. 

Arbitration between Nevada Paver Company and 
Cyprus Western Coal Company. Nevada Power 
Company acts as DWR's agent in administering 
the coal supply contracts for Reid Gardner Unit 
No. 4. In this capacity Nevada Power Company 
was involved in an arbitration with Cyprus Wes- 
tern Coal Company in April of 1989. See "Coal" 
in the Power Resources section of Chapter VI for 
additional information on the issues and results of 
the arbitration. 

DWR v. Lake County, filed October 1987, Lake 
County Superior Court. DWR is challenging the 
validity of Lake County's Electricity Generation 
Tax ordinance as it applies to DWR's Bottle 
Rock Powerplant and is claiming a refund of the 
$1.7 million paid the county. DWR asserts that 
the tax is, in effect, an ad valorem tax on State 
property, and is prohibited by the State Constitu- 
tion. Payment of the tax was a prerequisite to 
challenging the ordinance in court. The answer 
was filed in January 1988. Discovery has 
commenced. 

DWR is also following Sacramento Municipal 
Utility District v. Sonoma County, where SMUD 
is challenging a similar ordinance. DWR has 
filed a brief as a friend of the court. 

Water Supply Contracts 

Antelope Valley-East Kern Water Agency v. Local 
Agency Formation Commission of Los Angeles 
County, filed April 9, 1987, in Los Angeles Su- 
perior Court. Residents of the Aqua Dulce area 
sought to detach the area from AVEK, a water 
service contractor with the SWP. LAFCO 
approved the detachment and terminated the ob- 
ligation of the residents to pay taxes for the pre- 
existing bonded indebtedness of AVEK. AVEK 
challenged the detachment insofar as it did not 
require the area residents to remain subject to 
taxes for the pre-existing bonded indebtedness. 
DWR intervened on the side of AVEK. Castaic 
Lake Water Agency, Crestline-Lake Arrowhead 
Water Agency, and Desert Water Agency joined 
as friends of the court. 

On May 22, 1987, the trial judge ruled that the 
LAFCO detachment order was invalid and that 
the property owners must remain subject to taxes 
for prior indebtedness. On June 18, 1987, the 
trial judge issued a peremptory writ of mandate 
requiring LAFCO to set aside its action and to 
reconsider the detachment proposal in light of the 
court opinion. The property owners appealed. 

The Court of Appeal ruled in favor of AVEK, 
invalidating the LAFCO decision. The opinion 
focused mostly on statutory interpretation. The 
Court ruled that the specific provisions in the 
AVEK enabling statute governing detachments 
prevailed over the provisions in the general Cor- 
tese-Knox Local Government Reorganization Act. 
The AVEK statute requires areas being detached 
to remain subject to taxes to pay the prior in 
debtedness of AVEK, while the Cortese-Knox Act 
allows LAFCO to decide the issue. 

Beyond merely looking to rules of statutory con- 
struction, the court discussed the statewide in 
terest involved. It noted that AVEK was created 
by the Legislature to be a contracting agency in 
the State Water Project. It further stated that the 
section in the AVEK statute requiring detached 
areas to remain subject to taxes for indebtedness 
is one of several provisions of state law intended 
to protect the financial interests of the State and 
its bond holders. The opinion has been published 
at 204 Cal. App. 3d 990. 



Environmental Cases 

U.S. v. Nevada Power Company, filed December 
1, 1987, United States District Court, District of 
Nevada. The Environmental Protection Agency 
sued NPC over its operation of the Reid Gardner 
generating station Units 3 and 4. DWR was not 
named as a defendant, but jointly owns Unit No. 
4 with NPC. EPA has alleged several violations 
of the Clean Air Act, including failure to meet 
particulate matter standards, failure to maintain 
appropriate files, and failure to report required 
emissions information. 

NPC filed an answer asserting general denials on 
December 28, 1987. The answer also raises sev- 
eral affirmative defenses and requests a jury trial. 
The parties are undertaking discovery and have 
exchanged settlement proposals. Settlement dis- 
cussions are continuing. 

Friends of Plumas Wilderness, et al. v. California 
Department of Water Resources, filed in Plumas 
County Superior Court on December 7, 1988. 
Plaintiffs wanted to stop a ground-based cloud 
seeding project planned by DWR to test new 
equipment using propane as a cloud seeding 
agent. The plaintiffs also challenged DWR's use 
of a negative declaration for the project. The 
case is now inactive. 

Construction Cases 

Nevada Power Company and DWR v. Fluor 
Power Services, Inc., et al., filed fall 1986, Clark 
County District Court, Nevada. DWR and NPC 
contracted in 1979 for the construction of a coal- 
fired steam turbine generating plant, known as 
Reid Gardner Unit No. 4. The superstructure of 
the plant's concrete cooling tower deteriorated 
and would have eventually collapsed, due in part 
to reactive aggregate in the concrete mix, which 
produces high internal pressures as silica gel 
forms, causing the concrete to fail. The deterior- 
ated tower has been removed and a new redwood 
tower is in operation. 

DWR and NPC have sued the general contractor 
for the powerplant (Fluor Power Services), the 
cooling tower contractor (Boecon), and the mater- 
ials supplier (Las Vegas Building Materials) al- 
leging that they failed to ensure an adequate 
specification for the concrete mix, failed properly 
to supervise the placement of concrete, and mis- 
represented the quality of the aggregate. All 
defendants have been served and have answered. 
Discovery is under way. The case is expected to 
go to trial in 1990. 

Other Contracts 

Morrow Island Land Co. v. State of California, 
filed November 4, 1982, Solano County Superior 
Court. Under a contract with Morrow Island 
Land Company, a private duck club, and pursuant 
to SWRCB Decision 1485, DWR agreed to build 
water control facilities in Suisun Marsh. The 
claimant agreed to provide without charge the 
necessary easements for right of way and to 
maintain the facilities (four 48-inch corrugated 
steel pipes and some levees) after construction. 
DWR substituted pipes equal to those specified in 
the preliminary draft specifications. However, the 
company brought suit against DWR claiming that 
the State had not constructed the facilities in the 
manner it had agreed to in the contract. The 
claimant contended that it had been damaged to 
the extent of $300,000 by the substitution because 
of the installed pipes' increased maintenance re- 
quirements and shorter life. DWR contended that 
the pipes would provide service equal to that 
available from the pipes originally contemplated. 

A non-jury trial resulted in a proposed judgment 
against DWR in the amount of $249,715, which 
was affirmed on appeal in an opinion filed on 
June 28, 1988. DWR paid the judgment on 
August 31, 1988, in the amount of $310,107.75 
including interest and costs. The case is now 
terminated. 



Chapter IV 
Design, Construction, and Land and Right of Way Activities 

July 1, 1988 through June 30, 1989 

This chapter discusses SWP design, construction, 
and land and right of way work within the con- 
struction divisions shown in Figure 8. A sum- 
mary of SWP safety activities is included at the 
end of the chapter. 

Design Activity 

Table 12 summarizes SWP design activities dur- 
ing the report period. The following projects 
were most significant. 

North San Joaquin Division 

Additions to Banks Pumping Plant include a ser- 
vice bay at the north end of the existing plant; 
pump units 8, 9, 10, and 11; and appurtenances. 
Design for the transformers, switchboard and 
switchgear, and completion contracts has been 
finished, with construction for all contracts 
scheduled to begin during the summer of 1989. 
All facilities are planned to be operational by 
December 199 1. 

Design work for Skinner Fish Facility, Phase 111, 
is on schedule and is targeted for DWR staff 
review in August 1989. 

North Bay Aqueduct, Phase II 

Features of the North Bay Aqueduct, Phase I1 
facilities include the pumping plants at Barker 
Slough and Cordelia Forebay and 23 miles of 
pipeline. Construction of Phase I1 was completed 
and the facilities became operational in 1988. 
Design started in March 1989 for the contract to 
provide for slope protection at Barker Slough 
Pumping Plant. Design for the North Bay Aque- 
duct communication and control system was com- 
pleted. The system will provide total integration 
with the Project Operation Center and Delta Area 
Control Center. 

Figure 8. SWP Construction 
Divisions 



Table 12. SWP Design Activity in Progress, July 1988 - June 1988 

Construction Division and Faalitv Begin Design + omplete Design ___( ENERGY SUPPLY 
Bottle Rock Powerplant June 1988 

July 1988 

December 1988 
June 1988 

March 1989 

August 1988 

(a l 
July 1988 

lgE9 I OROVlLLE DIVISION 
Thermaliio Powerplant 

May 1989 i NORTH BAY AQUEDUCT 

NORTH SAN JOAQUIN DIVISION 
Banks Pumping Plant Odober 1987 

January 1987 
November 1987 

August 1988 
February 1988 

December 1988 
July 1988 

February 1989 
November 1988 
November 1988 

January 1988 

Odober 1988 

Odober 1989 

January 1989 

Skinner Fish Facility 

flood Control Project 

SAN LUIS DIVISK)N 
Ginel i  Pumping 
Generating Plant 

September 1988 
March 1988 

December 1988 
January 1990 

November 1988 I July 1989 

September 1989 

SOUTH SAN JOAQUIN DIVISION 

February 1989 

Odober 1987 
January 1989 

August 1988 

April 1989 
June 1989 

February 1989 

TEMCHAPI DIVISION 
Edmonston Pumping Plant September 1988 

January 1989 
January 1989 

July 1988 

April 1989 
April 1989 
April 1989 

MOJAVE DIVISION 

East Branch Enlargement 

March 1989 1 
January 1989 

July 1988 
July 1987 

Odober 1990 
rill989 

Sep teZ r  1988 

June 1989 September 1988 I 
Peahlossom Pumping Plant 

June 1989 1 ~ a n ~ a 4  1988 
July 1988 

February 1988 
December 1987 

Odober 1988 
May 1989 

July 1987 
July 1987 

Mojave Powerplant 

SANTA ANA DIVISION 
Devil Canyon Powerplant November 1987 

Odober 1988 
May 1987 
Ma 1987 

~ a r d  1987 

F%",r :% 
February 1988 

June 1988 
August 1988 

' July 1990 
November 1988 

June 1989 I 
August 1988 

December 1988 
December 1988 

March 1989 
May 1989 

Odober 1988 

January 1989 
Manh 1 9 8 ~  I September 1989 

March 1989 I West Branch 

SWP GENERAL November 1988 I January 1989 

May 1989 

July 1989 

Odober 1988 I 
February 1989 I 

a Job was postponed. 
b] Postponed pending evaluation of OaM Control System schedule. 



East Branch Enlargement (Mojave and 
Santa Ana Divisions) 

Enlargement of the East Branch of the California 
Aqueduct, to be completed in two stages, will 
accommodate an additional flow of 1,500 to 
1,683 cfs in the affected reaches. Most of the 
enlargement work will be completed during first- 
stage construction. The second stage of the East 
Branch Enlargement has not yet been scheduled. 

Final design for the Antelope Siphon Third Barrel 
is essentially complete. The target date for DWR 
staff review has been rescheduled for February 
1990. Design work for the Mojave Siphon Sec- 
ond Barrel is under way and scheduled for com- 
pletion by October 1990. 

Two construction contracts are required for modi- 
fication of check structures, including radial gates 
and wingwall inlet-outlet transitions. The first 
contract will cover reaches from Alamo Power- 
plant to Pearblossom Pumping Plant, and the 
second contract will cover reaches from Pear- 
blossom Pumping Plant to Mojave Siphon 
Powerplant. 

Design continues on the enlargement of Pear- 
blossom Pumping Plant to house five additional 
pumping units. During the first stage of the 
enlargement, three units will be installed, each 
with 375 cfs design capacity. Two of the new 
units will raise the total plant capacity to 
2,200 cfs, and the third will serve as a spare unit 
to enhance the plant's reliability for delivering 
scheduled flows. Design has been completed for 
the pumps, motors, valves, cranes, initial con- 
struction work, and switchboard and switchgear. 
A contract to furnish 230-kV equipment has been 
awarded, and the contract for the third discharge 
line has been advertised. Design work continues 
on contracts for the transformers, control system, 
third discharge line completion, and the pumping 
plant completion. 

Mojave Siphon Powerplant, a new power generat- 
ing facility on the East Branch of the California 
Aqueduct, will contain three 10.8-MW generation 
units, each capable of passing 960 cfs. The plant 
is scheduled to be operational by mid-1994. 
Final design work on contracts for turbines, gen- 
erators, and governors has been completed. De- 
sign work continues on the initial contract. In 

late 1989, design will begin for switchgear and 
switchboards, valves, and crane contracts. 

The Devil Canyon Powerplant enlargement will 
accommodate two additional generating units. 
Two 800 cfs impulse turbines, together with the 
two existing 600 cfs impulse turbines, will in- 
crease the plant's capacity to 2,800 cfs. A sec- 
ond penstock will be built to deliver water to the 
new units. Also, a second afterbay will be built 
to provide additional regulation for increased 
flows and to enhance on-peak power generation. 

Contracts for the warehouse, cofferdam, and of- 
fice trailer shelter were completed and accepted 
early in 1988. The initial contract and contracts 
for the bypass valve, turbine, valves, and gover- 
nors have also been completed and are currently 
under construction. Contracts for the second 
penstock generators, switchgear, and switchboards 
have been awarded. 

Miscellaneous Design Activity 

Design for repairs and modifications of existing 
facilities throughout the SWP are also included in 
Table 12 under the category entitled "SWP Gen- 
eral." These activities include roof preservation 
of buildings, furnishing and installation of acous- 
tic flowmeters, and installation of air conditioners 
in control buildings of check suuctures 1-12 in 
the Delta Field Division. 

Construction Activity 

Table 13 lists the major SWP construction in 
progress between July 1, 1988 and June 30, 1989. 
The following sections describe the most signifi- 
cant construction activities during this reporting 
period. 

Energy Supply 

Because of an insufficient firm steam supply, the 
55-MW turbine-generator at Bottle Rock Power- 
plant continues to produce electrical energy at a 
reduced rate. Consequently, operational testing of 
the cooling tower could not be performed. The 
cooling tower contractor proposed to conduct the 
required testing in late summer using available 
steam. If required, remedial work will then be 
performed. (See Chapter VI, "Power Resources--
Geothermal. ") 



Table 13. Construction Activity in 

South Geysers Powerplant 

OROVILLE DIVISION 

SUlSUN MARSH FACILITIES 
Suisun Marsh Salinity Control 

Communication System 

NORTH SAN JOAQUIN DlVlSlON 
Skinner Fish Facility 

Banks Pumping Plant 

Miscellaneous 

SAN LUIS DIVISION 

Dos Amigos Pumping Plant 

SOUTH SAN JOAQUIN DIVISION 



Progress, July 1988 June 1989 

Alamo Powerplant 

East Branch Enlargement 
Canals and Siphons 

Peabksom Pumping Plant 

SANTA ANA DIVISION 
Devil Canyon Powerplant 

SWP GENERAL 

a) Notice to begin work given to contractor. Contract administration activities occurring prior to this date are advertising of contract, opening of bids, 
and awarding o! contract. 

b) The contrad work is operationally complete and has been recommended for acceptance by the Project Engineer. Contract administration activities 
occurring after this date are settlement of claims, final pay estimates, final notice of acceptance, and contract documentation. 

c) Costs represent actual costs of completed work or estimated final costs of construction in progress. 
d) Final completion dates cannot be determined until tubinelgenerator shaft bearing and vibration problems are resolved. 



Construction continues for the enlargement of Harvey 0. Banks Delta Pumping Plant. 

Completed work at Bottle Rock Powerplant in- 
cludes the repair of a generator rotor assembly, 
construction of a service bay sound barrier, modi- 
fication of the sour gas line, and installation of a 
sulphur melting system. 

A contract for construction of a recreation area at 
this facility was let in August 1988 and work 
will be completed in August 1989. The recrea- 
tion area, which is adjacent to the control struc- 
ture, includes a boat dock, picnic tables, a levee- 
top pathway, and a parking lot. 

Oroville Division 
North Bay Aqueduct, Phase II 

The repair of the unit 1 generator at Thermalito 
Powerplant is complete, and an emergency con- 
tract to repair generators 2, 3, and 4 was let in 
February 1989. Completion is scheduled for 
December 1989. Modification of the computer 
room was completed in November 1988. 

Suisun Marsh 

Major construction work for the Suisun Marsh 
Salinity Control Gates was completed in October 
1988. The facility became operational on 
October 28, 1988, when DWR took advance 
possession. 

All major construction work on the North Bay 
Aqueduct, Phase 11, was completed in 1988. 
During this report period, a fiber optic cable was 
installed and microwave towers were erected to 
complete the North Bay Aqueduct Communication 
and Control System. The communication and 
control system performs two main functions: 
(1) It provides a means to remotely monitor and 
control Cordelia and Barker Slough pumping 
plants; and (2) It maintains water levels at Travis 
Surge Tank and Napa Turnout Reservoir. This 
computerized system began operation on 
June 7, 1989. 



North San Joaquin Division 

The following activities are currently in progress 
for the enlargement of Banks Pumping Plant; 
furnishing and installing four vertical centrifugal 
pumps, pump motors, pump discharge valves, 
transformers, switchboards and switchgear, and 
bridge cranes. Construction of a service bay is 
also under way. Service bay excavation was 
completed in September 1988. 

Other construction completed in this division 
includes a flood control intake bulkhead gate at 
Del Valle Dam, miscellaneous road work, recon- 
struction of the Middle River tidal barrier, tem- 
porary closure on Old River, and furnishing of 
carrier rings and cap screws for an 84-inch pump 
discharge valve. 

San Luis Division 

Construction contracts in this division involved 
repairs and maintenance of existing facilities. 
The fumishing of wearing rings and cap screws 
for Gianelli Pumping-Generating Plant is now in 
progress. 

Completed construction includes stator windings 
for units I and 2 and recoating of a siphon 
breaker house, water tank, and tower at Dos 
Amigos Pumping Plant. 

South San Joaquin Division 

Work under two contracts for furnishing replace- 
ment pump impellers for Buena Vista, Wheeler 
Ridge, Chrisman and Oso pumping plants is cur- 
rently in progress, with completion dates set for 
January 1991 and October 1990, respectively. 

Tehachapi Division 

Repair of the motor for unit 2 at Edmonston 
Pumping Plant is currently in progress, with a 
scheduled completion date in September 1989. 

Completed construction includes repair of a 
4.16-kV transmission line and recoating of the 
switchyard transmission towers and bus yard at 
Edmonston Pumping Plant. 

Mojave Division 

On November 9, 1988, a break occurred in the 
Mojave Siphon. DWR forces took immediate 
action, and an emergency construction contract 
for repair was let on November 11, 1988. Flows 
through the aqueduct were resumed on 
November 24, 1988. 

DWR has hired a consultant to assist in resolving 
the turbinelgenerator shaft vibration and bearing 
problem at Alamo Powerplant. Numerous static 
and dynamic instrument tests were performed on 
the unit during the months of June, July, August, 
and September of 1988 to gather data. The test 
data were analyzed by DWR personnel, DWR's 
consultant, and the turbine and generator manu- 
facturers. The analysis revealed excessive deflec- 
tion in the shaft and a lower critical speed than 
the design required. D m ' s  consultant recom- 
mended that an intermediate shaft bearing be 
provided. Both the turbine contractor and the 
generator contractor were requested to submit 
their proposals for correcting the problem. DWR 
is currently evaluating these proposals. 

East Branch Enlargement 

By June 1988, the raising of the lining on the 
East Branch canal reaches upstream of Mojave 
Siphon was completed. Modification of existing 
check structures from Alarno Powerplant to Pear- 
blossom Pumping Plant is now in progress. The 
scheduled completion date is October 1990. 

Construction under two contracts for the enlarge- 
ment of existing siphons was in progress during 
this reporting period. The Big Rock Siphon en- 
largement was completed in November 1988, 
approximately six months ahead of schedule. 
Construction of nine circular siphons began in 

March 1988, with a completion date set for 
April 1990. This work is well ahead of schedule. 

Numerous construction contracts have been let for 
the enlargement of Pearblossom Pumping Plant, 
including: initial plant construction; vertical cen- 
trifigal pump units 7, 8, and 9; motors for the 
pumps; discharge valves, switchgear and switch- 
boards; bridge cranes; and 230-kV equipment. 
The earthwork performed under the initial con- 
tract was completed in March 1989, and the con- 



Crete construction work was started in June 1989. 
A completion contract and a contract for con- 
struction of a third discharge line will be let in 
July 1989. 

Work under the following construction contracts 
is currently in progress for the enlargement of 
Devil Canyon Powerplant: initial plant construc- 
tion; construction of a second penstock; furnish- 
ing and installing turbines, governors, and valves; 
by-pass equipment; generators; switchgear and 
switchboards; and 1 15-kV equipment. 

The earthwork performed under the initial con- 
tract was completed in February 1989, and the 
concrete construction work was started in March 
1989. A contract for the second penstock was let 
in April 1989. 

Manufacturing and fabrication of major plant 
equipment and appurtenances for Pearblossom 
Pumping Plant and Devil Canyon Powerplant are 
also under way. 

Santa Ana Division 

A potentially dangerous leak was discovered at 
the Box Spring Turnout adjacent to the Santa 
Ana. Pipeline. An emergency repair contract was 
let on March 15, 1989. Repairs were made im- 
mediately and the facility returned to service by 
April 5, 1989. 

Miscellaneous Construction Contracts 

Numerous repairs and modifications of existing 
facilities throughout the SWP were in progress 
during this reporting period. This work is also 
shown in Table 13. 

Land and Right of Way Activity 

In fiscal year 1988-89, DWR spent $36 million 
for land acquisition in excess of credits for sales 
of surplus property and return of condemnation 
deposits. The total net expenditure for SWP right 
of way through June 30, 1989 was $163 million. 
Thirty-four parcels (approximately 20,000 acres) 
were acquired during this fiscal year. The cumu- 
lative total of excess lands sold was 870 parcels 
(13,524 acres). 

Sixty-four leases were monitored during the re- 
porting period; annual revenues for the fiscal year 
totaled $1,025,000. 

DWR's land and right of way program for the 
1988-89 fiscal year included the following 
actions: 

Energy Supply 

Two parcels were acquired along Bottle Rock 
Road at Bottle Rock Powerplant, completing 
all acquisition on Bottle Rock Road. 

North Bay Aqueduct 

Nine parcels were acquired and three acquisi- 
tions remain to be completed. Negotiations 
are in progress to acquire the remaining ne- 
cessary rights of way. Partial payment for 
the restoration of the City of FairPield's 
Linear Park was made, with the remaining 
balance to be paid in fiscal year 1989-90. 

South Bay Aqueduct 

One parcel was acquired to provide access to 
a slide-prone area. 

South San Joaquin Division 

Three parcels were acquired for the California 
Aqueduct silt removal program. Six parcels 
remain to be acquired. 

One parcel was acquired for drainage on State 
Highway 166. 

0 Eleven parcels containing over 19,900 acres 
were acquired for the Kern Water Bank 
program. 

West Branch 

Two parcels were acquired for flood control 
improvement at Gorman Creek, completing 
that project. 

East Branch 

Eight parcels have been acquired for the East 
Branch Enlargement. Fourteen parcels remain 



to be acquired, and negotiations are in 
progress. 

Safety of SWP Facilities 

A review program of SWP dam safety is required 
by Water Code Section 6056. Boards of consul- 
tants conduct independent safety reviews of each 
dam every five years; DWR provides engineering 
support. DWR is implementing recommendations 
made under previous evaluations. Between July 
1, 1988 and June 30, 1989, the following activi- 
ties were included under this program. 

The Safety Review Board convened from 
March 27-31, 1989, to review Oroville- 
Thermalito facilities. 

The Safety Review Board for Castaic and 
Pyramid dams was rescheduled from the 
spring to the fall of 1989. DWR will con- 
tinue the Safety Review Board's recommend- 
ed monitoring of the concrete slab movement 
in the Castaic Dam Spillway for two more 
years. At the conclusion of the monitoring 
period, DWR will decide whether the slab 
requires repair. 

The permanent pressure relief system for 
Thermalito Afterbay Dam has been success- 
fully tested and is awaiting a certificate of 
approval. 

To meet the Federal Energy Regulatory Commis- 
sion's five-year safety review requirements, an 
independent consultant will be retained in late 
1989 to inspect the Oroville-Thermalito facilities 
and submit a report to the commission. 

An independent consultant's report was transmit- 
ted on May 2, 1987, for the review of FERC's 
five-year requirements for Wame Powerplant and 
appurtenances (Quail Lake and Lower Quail 
Canal). The consultant's supplemental report has 
been rescheduled for submittal to FERC by July 
28, 1989. DWR's Design Office will provide 
additional analyses and information needed by the 
consultant. 

A federal Safety Evaluation of Existing Dams 
investigation of O'Neill Dam raised the possibility 
of dam foundation liquefaction during an earth- 
quake. DWR subsequently hired a two-member 
consultant board to review the findings of the 
investigation and suggest corrective actions. 
DWR and USBR personnel have met with the 
consultants to determine the maximum credible 
earthquake for the dam site and other parameters 
related to potential dam foundation liquefaction. 
Another meeting will be held in 1989 to establish 
design criteria and proceed with plans and speci- 
fications for dam modification. 

Crack monitoring at Sisk Dam (formerly San Luis 
Dam) is continuing. No new cracks have been 
observed since 1986. 

The USBR is continuing the appraisal studies of 
remedial alternatives for Little Panoche Detention 
Dam to safely pass the revised probable maxi- 
mum flood. Completion of this report has been 
delayed until additional information can be 
obtained. 

The USBR agreed to delay safety studies for Los 
Banos Detention Dam until final plans for Los 
Banos Grandes Dam have been determined, pro- 
vided that the detention dam's early warning 
system has been approved by the USBR. DWR 
has sent a letter to the USBR stating that the 
present early warning system is adequate for all 
contingencies. 

The Safety Review Board for Del Valle, Patter- 
son, Bethany, and Clifton Court Forebay dams is 
scheduled to be convened in the spring of 1990, 
and the Safety Review Board for Frenchman, An- 
telope, and Grizzly Valley dams is scheduled to 
be convened in the fall of 1990. 





Chapter V 
SWP Water Supply, Present and Future 

This chapter examines future SWP water delivery 
plans, compares presently developed water sup- 
plies to anticipated demands, and assesses poten- 
tial means for augmenting water supply capabili- 
ties to meet future needs. 

Future Water Delivery Plans 

DWR annually requests each long-term SWP 
contractor to prepare an estimate of short- and 
long-term SWP water requirements. These pro- 
jections form the basis for DWR's water planning 
and project operation studies in the upcoming 
year. 

In August 1988, DWR requested each long-term 
contractor's projections of (I) monthly SWP 
water requirements for the years 1989 through 
1993, and (2) annual requirements for 1995 and 
every fifth year beyond until the year in which 
maximum entitlements would be used regularly. 

In September and October 1988, SWP contractors 
submitted their estimated water delivery require- 
ments for 1989 through 2035. Their estimates 
included entitlement, agricultural, surplus, wet- 
weather (Article 4 3 ,  and repayment water, as 
well as permit water for the City of Vallejo. 

After reviewing SWP water management plans 
and the current plans for future facilities as pre- 
sented in this bulletin, DWR based water delivery 
projections on the information submitted by the 
contractors, with one exception. The Metropoli- 
tan Water District of Southern California's long- 
range projections (1995-2035) were assumed to be 
the same as those presented in Bulletin 132-88. 
MWDSC has recently experienced large increases 
in demand for SWP water supply and has formal- 
ly asked DWR to plan transportation facility im- 
provements and enlargements in preparation for 
potential increased deliveries to MWD's service 
area by the year 2000. DWR is now studying 
the effects of MWD's request. 

Entitlement Water 

Table 14 shows the projected 1989 through 1993 
entitlement water needs submitted in the fall of 
1988. The table also shows projections submitted 
in the six previous years. The contractors' long- 
range projections for entitlement water are in 
Appendix B, Table B-5B. 

Initial entitlement water requests for 1989 totaled 
3,008,051 acre-feet, including 8,600 acre-feet of 
deferred entitlement under Article 45 provisions. 
Because of below-average precipitation in 1988, 
DWR initially imposed reductions on 1989 agri- 
cultural entitlement deliveries. Following the 
1989 Risk Analysis procedure, as set forth in the 
report entitled "State Water Project Water Deliv- 
ery Risk Analysis and Criteria for 1989," DWR 
approved entitlement water deliveries for 1989 
totaling 2,5 14,115 acre-feet. Scheduled agricul- 
tural reductions totaled 485,336 acre- feet. 

However, above-average precipitation and heavy 
runoff in the Feather River Basin during March 
1989 improved SWP water delivery capability. 
Water delivery schedules for agricultural contrac- 
tors were subsequently revised, and on April 20, 
1989, DWR informed water service contractors 
that full 1989 entitlement delivery requests were 
being met. 

Miscellaneous Water 

Some other types of water besides entitlement 
water are scheduled for 1989 delivery. Miscel- 
laneous 1989 scheduled water deliveries include 
149,880 acre-feet of 1988 carryover entitlement 
delivered in January, February, and March and 
5,918 acre-feet of permit water for the City of 
Vallejo as of June 30, 1989. Unscheduled water 
has not been available for delivery to contractors 
during this year. 



Table 14. Water Contractors' Requests for 
Entitlement Water 1988 through 1993 

a) Includes deferred entitlement. For 1988, amounts include non-SWP water pumped through 
interim facilities to Napa County Flood Control and Water conservation District. 

b) Maximum amounts that could be requested under the water supply contracts (derived from Table 8-4) 
Includes non-SWP water for Napa County Flood Control and Water Conservation District for 1988. 

SWP Water Delivery Capability 

The measure of the SWP's delivery capability is 
founded on the concept of "firm yield" operation. 
Defined in the water supply contracts as "min- 
imum project yield," firm yield is the dependable 
annual water supply that can be made available 
without exceeding specified allowable reductions 
in agricultural deliveries during extended dry 
periods. 

The firm yield of existing SWP facilities is ap- 
proximately 2.4 million acre-feet per year. Since 
1987, contractor requests for entitlement water 
have exceeded that amount (see Table 14). In 
addition to continued planning of structural fea- 
tures to improve firm yield, DWR and the SWP 
contractors have been examining alternative oper- 
ational strategies to improve the existing facilities' 
average annual delivery capabilities. Particular 
attention has been focused on methods outside the 
conventional firm yield procedures, involving a 
calculated risk of reduced deliveries in some 
years. 

Since 1978, operational decisions for the SWP 
have been based on an annual analysis of the risk 
of delivering water instead of storing it against 
future needs. Such a risk analysis provides a 

rational means of deciding how much water to 
deliver in a given year and how much to leave in 
storage to provide for subsequent dry periods. 

The risk analysis procedure, developed in 1978, 
was originally designed to assure a high proba- 
bility of meeting delivery schedules for the cur- 
rent e d  following year, assuming a water supply 
equivalent to that of the two driest years on rec- 
ord. The procedure, termed the "Rule Curve" 
beginning in 1979, has three parts. The first part 
uses known beginning storage (carryover from the 
previous year), defined target storage (end-of-year 
storage in SWP conservation facilities), and his- 
torical hydrology to chart annual SWP water 
delivery capability against an index, formerly 
called the "Four Basin Index," which represents 
unimpaired runoff of streams entering the Sacra- 
mento Valley. The second part uses the chart 
and periodic forecasts of the index to determine 
capability of the SWP to deliver water. The 
forecast ordinarily used is that which would prob- 
ably be exceeded 99 percent of the time. The 
third part of the procedure is allocation of the 
calculated water delivery capability to contractors 
and confirmation of the result using a complete 
operations study. If the operations study shows 
that the delivery schedule cannot be met, the 
schedule is reduced to the amount which can be 



delivered; otherwise, the total and the allocation 
are confirmed. 

Implementation of this 1978 procedure required a 
high target storage and often delayed the approval 
of water delivery requests until late in the water- 
producing season. Furthermore, because of the 
two-year analysis period, the procedure failed to 
address how storage should be managed over an 
extended dry period. 

In 1985, DWR reviewed the roles that target 
storage and dry period duration played in the risk 
analysis procedure. With water contractor appro- 
val, the 1986 "Rule Curve" incorporated a sched- 
ule of target storage which decreased each year 
by equal amounts, reaching a minimum after 
seven years. The target selected each year de- 
pended on the carryover storage and the previous 
year's target storage. Further study and informa- 
tion provided by the contractors led in 1987 to a 
lower schedule of target storage and in 1988 to a 
calculation by formula based only on the carry- 
over storage. 

In 1989, the "Rule Curve" became the Water 
Delivery Risk Analysis (WDRA), the "Four Basin 
Index" became the Sacramento River Index (SRI), 
and "conservation storage" was interpreted to 
include Lake Oroville, the State share of San 
Luis Reservoir, and the balance owed to DWR by 
the Bureau of Reclamation under the Coordinated 
Operations Agreement. The 1989 WDRA used 
the same criteria as in 1988 for development of 
the Risk Analysis Curve, but the procedure for 
determining delivery approvals was changed. 
Departing from the 99 percent used previously, 
the initial delivery approval was increased by 
basing it on a forecast of the SRI with a proba- 
bility of exceedence of approximately 90 percent. 

As in previous years, DWR reviewed the water 
supply forecast and the Risk Analysis monthly to 
determine if, because of changing water supply 
conditions, approved deliveries could be in- 
creased. The SWP contractors understood that 
the results of the final Risk Analysis study would 
be more conservative than the interim monthly 
reviews and that approved 1989 delivery amounts 
could potentially be lowered if dry water condi- 
tions continued. As in all previous years, month- 
ly updates were based on 99 percent probability 
of exceedence. To smooth the transition from the 

90 percent to the 99 percent forecast, the monthly 
updates for February and March were allowed 
only to increase approved deliveries. The same 
rule was applied to the May and June updates, 
unless conservation storage would thereby become 
less than the minimum 1.0 million acre-feet. 

The 1989 Risk Analysis procedure is again being 
implemented on a one-year trial basis, as it has 
been since 1986. 

Delta Water Management Planning 

The future SWP water supply greatly depends on 
Sacramento-San Joaquin Delta water management. 
Other State agencies and several federal regula- 
tory agencies are also concerned with water man- 
agement issues and therefore have become in- 
volved in the Delta water supply planning pro- 
cess. The complexity of these water-related is- 
sues is reflected in the environmental documen- 
tation process, which started in 1987 with scoping 
meetings and will take three to four years to 
complete. 

The environmental documentation process pro- 
vides the information necessary for DWR to ob- 
tain the State agreements and federal regulatory 
permits required for implementation of SWP ac- 
tivities in the Delta. The process allows public 
participation and promotes flexibility in formulat- 
ing project alternatives and related mitigation 
agreements. It also facilitates communication 
among the agencies concerned with water man- 
agement issues, leading to better coordination of 
local, State, and federal planning. To manage the 
critical planning process for future SWP water 
supplies, DWR has developed the following Delta 
water management programs. 

North Delta Water Management Program 

The North Delta Water Management Program 
generally includes the Delta region north of the 
San Joaquin River from Threemile Slough east- 
ward. Primary objectives of this program are to 
alleviate flooding along the Mokelumne River, 
reduce reverse flow in the lower San Joaquin 
River, improve water quality, reduce adverse 
fishery impacts, and enhance water supply relia- 
bility. Secondary objectives include irnprove- 
ments in navigation, recreation, and wildlife 
habitat. 



The North Delta Water Management Program will 
be implemented in phases. Alternatives con- 
sidered for the initial phase include increasing 
hydraulic capacity of the South Fork Mokelumne 
River by dredging, improving levees, and creating 
levee setbacks. Alternatives for future phases 
include partial tide gate structures in the Sacra- 
mento River, Steamboat Slough, and Threemile 
Slough, and possibly a new Sacramento River 
connecting channel. 

In August and September 1987, DWR conducted 
public scoping meetings to discuss the North 
Delta Water Management Program and identify 
significant issues in the study area. A draft scop- 
ing report was prepared and distributed for review 
in April 1989. 

Work is continuing on the EIRIEIS, which is 
being coordinated with the Walnut Grove- 
Thomton flood control planning mandated by the 
Delta Flood Protection Act of 1988. The U.S. 
Army Corps of Engineers is the lead federal 
agency for the project. DWR and the Corps are 
also preparing flood analyses for the north Delta 
area, including a flood frequency analysis for key 
streams and a simulation of flood stages in the 
north Delta channels. A cost-sharing agreement 
is being developed to facilitate coordination of 
DWR and Corps planning activities. 

West Delta Water Management Program 

Under the West Delta Water Management Pro- 
gram, DWR and the Department of Fish and 
Game are investigating water management needs 
in the western Delta. This investigation, which 
focuses on Sherman Island, was initiated by a 
1981 contract between the North Delta Water 
Agency and DWR calling for water supply pro- 
tection and an overland water supply facility for 
Sherman Island. (See Chapter 11, "Water Qual- 
ity.") The investigation was furthered by Sher- 
man Island's importance in protecting Delta water 
quality and SWP water supply reliability. Be- 
cause Sherman Island is situated where fresh river 
water and salty bay water meet and mix, the 
island's levees are crucial for preventing per- 
manent flooding, which would increase saline in- 
trusion and raise chloride levels in water flowing 
around the west end of the Delta to Banks Pump- 
ing Plant. 

The four major issues being addressed by the 
West Delta Water Management Program are flood 
control, water quality, water supply reliability, 
and wildlife concerns. The program includes the 
following objectives: 

meeting the water supply and water quality 
needs of Sherman Island; 

minimizing oxidation and subsidence; 

providing habitat for waterfowl and wildlife; 

improving flood control; 

identifying potential wildlife habitat mitigation 
projects; 

protecting highways and utilities; 

increasing recreational opportunities; and 

enhancing the reliability of the SWP. 

Preliminary investigations of the Sherman Island 
area have identified several concerns, including 
changes in the agricultural economy, increased 
levee maintenance costs, and continuing land 
subsidence. These concerns, along with growing 
recognition of environmental needs, have indi- 
cated that consideration of alternatives to an over- 
land water supply facility might be warranted. 
Various alternatives were discussed with Sherman 
Island landowners, who agreed that feasibility 
studies should be conducted. 

One alternative is to change land use practices on 
Sherman Island by implementing a wildlife man- 
agement plan. The Department of Fish and 
Game is evaluating waterfowl easement acquisi- 
tions, habitat management requirements, likely 
costs and revenues, funding sources, and benefits 
to waterfowl populations. If it were coordinated 
with other Delta planning programs, the wildlife 
management plan could significantly benefit wild- 
life and flood control. A feasibility report pre- 
pared by DFG in October 1988 outlines the 
specifics of the wildlife management plan. 

Altering land use practices on Sherman Island as 
proposed in the wildlife management plan could 
address the major issues and meet the objectives 
of the West Delta Water Management Program. 



Up to 10,000 acres of wildlife and waterfowl 
habitat would be provided, while subsidence 
would be reduced, recreational opportunities 
would be increased, and the need for an overland 
facility could be eliminated. In conjunction with 
the rehabilitation of non-Project levees on Sher- 
man Island, substantial flood control benefits and 
water supply reliability to both the SWP and the 
CVP would also be provided. 

for Clifton Court Forebay; enlargement of Clifton 
Court Forebay; a CVP interconnection with Clif- 
ton Court Forebay; increased winter exports to fill 
storage south of the Delta for water banking; an 
exchange with local interests for New Melones 
water releases to the south Delta; and relocation 
of the Contra Costa Canal intake to Clifton Court 
Forebay. Work is progressing on the draft 
EIR/EIS for the South Delta Water Management 
Program. 

South Delta Water Management Program 
Special Flood Control Projects 

In October 1987, DWR, the USBR, and the 
South Delta Water Agency entered into the South 
Delta Agreement to develop mutually acceptable, 
long-term solutions to the water supply problems 
of water users within the agency's service area. 
The particular objectives of the South Delta 
Agreement are to improve and maintain water 
levels, circulation patterns, and water quality in 
the south Delta area. Alternatives for meeting 
these objectives will also be evaluated with regard 
to the following issues of concern to DWR and 
the USBR in the Delta: reducing fishery impacts; 
increasing efficiency of SWP and CVP opera- 
tions; enhancing water supply reliability through 
winter water banking; and improving flood con- 
trol and navigation. 

Interim actions taken by DWR and the USBR 
have improved SDWA water conditions. DWR 
dredged and constructed siphons in Tom Paine 
Slough and constructed a weir in Middle River to 
mitigate the water level problems, while the 
USBR reduced the impacts of the CVP on the 
south Delta by restricting pumping at the Tracy 
Pumping Plant. The USBR is also providing 
interim releases from New Melones Reservoir to 
improve water quality and quantity in the area. 

In April 1987, DWR and the USBR conducted 
public meetings to discuss significant issues and 
alternatives for south Delta water management. 
In April 1988, DWR completed the South Delta 
Water Management Program planning report, 
which outlined the program objectives, planning 
process, and schedules. Alternatives considered 
in the report include dredging, channel and levee 
improvements, and flow control structures. Other 
options that meet the South Delta Agreement 
objectives and also benefit water supply, water 
quality, agriculture, and fish may also be con- 
sidered. These include: new intake gate locations 

In March 1988, the Delta Flood Protection Act of 
1988 (Senate Bill 34) was signed into law. The 
act authorized $12 million a year until January 
1999 to be spent for protection against flooding 
in the Delta. Each year, the $12 million is split 
evenly between the Delta levee subventions pro- 
gram and the special flood control projects for 
eight western Delta islands and the towns of 
Walnut Grove and Thornton. The eight islands-- 
Bethel, Bradford, Holland, Hotchkiss, Jersey, 
Sherman, Twitchell, and Webb--are critical to the 
water quality of the Delta, since fresh and salt 
waters mix adjacent to the islands. Flooding any 
of these islands would allow saline water to in- 
trude further into the Delta. 

DWR is pursuing the following two-step program: 
(1) a "fast-track plan to meet the islands' im- 
mediate flood control needs, and (2) a long-term 
priority list, based on detailed analyses of needs 
and benefits, for implementing flood control plans 
for the eight islands. The recommendations will 
require the California Water Commission's ap- 
proval and will address topics such as: 

prompt, comprehensive levee inspections and 
data research to identify threatening conditions 
and levee sections that do not meet the Fed- 
eral Emergency Management Agency's mini- 
mum flood hazard mitigation standards; 

a assistance programs to document the feasi- 
bility of using dredged material for levee 
improvements and participation in pilot 
programs; 

assistance programs for Bethel Island Muni- 
cipal Improvement District and Contra Costa 
County to help resolve levee encroachment 
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problems on Bethel Island and Hotchkiss 
Tract; 

a funding for advanced surveys and monitoring 
to document elevations and subsidence; 

a initiation of discussions with the Department 
of Fish and Game and landowners to identify 
options for acquisition of easements and wild- 
life management areas that provide land use 
options, including recreational opportunities, 
to reduce subsidence; and 

a specific recommendations for "fast-track" 
levee improvements (contingent on environ- 
mental requirements) based on a priority of 
actions that would apply to any of the eight 
islands. 

The "fast-track recommendations are scheduled 
to be presented to the California Water Cornmis- 
sion in July 1989. DWR is also preparing a 
planning report to provide a more detailed list of 
recommendations of longer-term priorities based 
on benefits and needs. This second set of recom- 
mendations is scheduled to be submitted to the 
Water Commission for approval in December 
1989. A program for Sherman Island, which is 
the largest and most critical island for the protec- 
tion of water quality in the Delta, will be high on 
the list of recommendations. (See "West Delta 
Water Management Program.") 

In January 1989, DWR completed the Walnut 
Grove-Thomton flood control plan and distributed 
an executive summary report describing the alter- 
natives considered as part of the investigation. 
The complete report with the evaluation of alter- 
natives was completed in late February 1989. 
Copies have been sent to the Legislature for ap- 
proval. The report recommends some immediate 
levee improvements in the area, as well as several 
long-term improvements to levees, channels, and 
facilities. The recommendations have been devel- 
oped in cooperation with Corps of Engineers 
staff, local reclamation districts, and Sacramento 
and San Joaquin counties, and are compatible 
with the objectives of the North Delta Water 
Management Program. DWR is negotiating with 
Reclamation District 348, New Hope Tract, to 
obtain an agreement on the proposed levee im- 
provements and cost sharing. 

Potential Means to Augment Water 
Supply 

California's water plans are evolving from con- 
ventional surface water storage north of the Delta 
and ground water pumping to include water con- 
servation, water salvage, cloud seeding, ground 
water conjunctive use projects, and offstream 
storage south of the Delta. This shift in empha- 
sis has been brought about by such factors as 
increases in construction and fmancing costs, 
fluctuations in the farm economy, cuts in federal 
spending, and changes in public attitudes about 
acceptable water development. 

While areas served by SWP contractors continue 
to need more water, overall supply availability is 
decreasing. Upstream consumptive uses will 
further reduce water supplies in the Delta; Colo- 
rado River water supplies now available to Calif- 
ornia will decrease as water diversions to Arizona 
are increased; and despite extensive conservation 
efforts, total urban water use in SWP service 
areas will increase. 

Interim or short-term solutions such as water 
marketing agreements, SWP entitlement transfers, 
CVP purchases, and increased agricultural and 
urban water conservation programs may help to 
meet increasing water supply needs. Such interim 
actions can allow the SWP to meet short-term 
contractual obligations until new facilities have 
been built. 

The short- and long-term solutions under consid- 
eration are discussed in more detail on the fol- 
lowing pages. 

Oroville Reservoir Inflow Enhancement 

To increase the inflow to Lake Oroville from the 
Feather River Basin (the major source of SWP 
water), DWR is considering the use of cloud 
seeding in the Feather River watershed. 

In 1985, a contract was awarded to North Ameri- 
can Weather Consultants to conduct a feasibility 
study of cloud seeding in the Feather River 
watershed. The positive results of this study led 
to funding the design of an operational plan and 
preparation of environmental documentation for 
an inflow enhancement program. 



This program emphasizes augmenting streamflow 
by increasing the snowpack. It is being devel- 
oped from a three- to five-year prototype project 
carried out in a remote area of the Middle Fork 
Feather River near Johnsville. The final opera- 
tional plan is being designed and implemented by 
a weather scientist. The prototype project is 
totally funded by DWR. Environmental docu- 
mentation for this program and for possible future 
expansions of the program will also be provided 
by DWR. 

The prototype project will furnish information to 
guide the future design of a larger cloud seeding 
program in the Feather River watershed. The 
final operational plan will specify the storms to 
be seeded, seeding agents to be used and their 
rates of application, locations for ground-based 
generators, suspension criteria, and a proposed 
method of evaluation. 

Implementation of the program started in October 
1988 with the issuance of a negative declaration 
for the prototype runoff enhancement program. 
In November 1988, three propane dispensers were 
installed to permit evaluation of the functional 
capabilities of the equipment control system and 
to provide information on the effectiveness of 
using propane to enhance precipitation. 

Banks Pumping Plant, Additional Units 

The most advanced program for water supply 
augmentation is the installation of additional 
pumping units at Banks Pumping Plant. The 
plant was built to accommodate 11 units, but 
only seven were initially installed. On December 
30, 1987, DWR's Director signed a Notice of 
Determination, and the installation schedule for 
the four additional units shifted from the planning 
phase to the design and construction phase. The 
new units, each with a design capacity of 1,067 
cfs, are scheduled to be operational in 1991. 

Completion of Banks Pumping Plant will increase 
SWP delivery reliability and efficiency by in- 
creasing standby capacity for the existing units 
and by permitting a larger share of the pumping 
to be done with off-peak power. The new units 
will also allow a small amount of additional 
pumping to be shifted to the winter months. 

The last four units will increase the total capacity 
of the pumping plant to 10,300 cfs, bringing the 
California Aqueduct up to its full design capacity 
between Banks Pumping Plant and Bethany Res- 
ervoir. To protect the navigable capacity of the 
Delta waterways in the vicinity of the pumps, the 
Corps of Engineers limited diversions into Clifton 
Court Forebay to historical levels (Public Notice 
5802A, amended October 1981). As long as the 
SWP follows the operational criteria published in 
Public Notice 5802A, no Corps of Engineers' 
permit is needed. However, if diversions into 
Clifton Court Forebay are to be increased beyond 
historical rates, a Corps of Engineers' permit will 
be required (under Section 10 of the Rivers and 
Harbors Act of 1899). 

Installation of the additional units will also in- 
crease the reliability of SWP water supply deliv- 
eries. Under the Corps of Engineers' constraints, 
the additional pumps could increase firm deliv- 
eries during critical water supply periods by about 
60,000 acre-feet annually. This water, pumped 
during high-flow winter months, will partially 
offset the frequency and severity of projected 
shortages. 

The additional pumping units will allow more 
pumping to be shifted to off-peak hours, when 
energy costs are lower. This will provide cost 
savings to SWP water contractors, as well as 
possibly delay the need to buy additional power 
or to construct additional power generating 
facilities. 

Before the Notice of Determination could be 
signed, environmental concerns regarding the 
additional units at Banks Pumping Plant needed 
to be addressed. An agreement between DWR 
and the Department of Fish and Game, signed on 
December 30, 1987, allowed work to proceed on 
the final four units. The agreement spells out the 
steps needed to offset adverse fishery impacts by 
SWP operations. (See "Two-Agency Fish Agree- 
ment," Chapter 111.) 

Offstream Storage South of the Delta 

Los Banos Grandes Reservoir. DWR has ex- 
amined a number of potential offstream storage 
sites south of the Delta. Currently, the most 
promising potential surface water development is 
an offstream storage project on Los Banos Creek 



in western Merced County. The proposed Los 
Banos Grandes Reservoir would store excess 
water pumped from the Delta and conveyed about 
80 miles southward via the California Aqueduct. 

DWR launched a feasibility investigation of the 
project in 1984. In 1986, the USBR initiated an 
investigation of San Joaquin Valley offstream 
storage sites that could be used to increase water 
supplies for the federal Central Valley Project. 
Among other alternatives, the USBR agreed to 
serve as the lead federal agency in preparation of 
a joint EIR/EIS on Los Banos Grandes Reservoir. 

The current study plan calls for completion of a 
feasibility report and draft EIR/EIS in June 1990. 
The feasibility report will present a project for- 
mulated for the SWP only and describe alterna- 
tives incorporating CVP storage andlor pumped- 
storage power development in partnership with 
one or more electric utilities. DWR has per- 
formed most of the basic engineering and geo- 
logic studies. The USBR is participating in the 
development of plans to mitigate for local en- 
vironmental impacts. 

DWR has tentatively selected a Los Banos Gran- 
des Reservoir capacity of 1.73 million acre-feet 
for the SWP-only formulation. The main dam, 
on Los Banos Creek, would be a zoned embank- 
ment with a height of 414 feet above the original 
streambed. Total embankment volume would be 
13 million cubic yards. A major saddle dam 
would require approximately the same volume of 
embankment as the main dam. Water would be 
lifted about 130 feet from the California Aque- 
duct to the existing Los Banos Reservoir (a 
34,600 acre-foot flood detention reservoir con- 
structed to protect the aqueduct). A second 
pumping-generating plant at the base of Los 
Banos Grandes Dam would operate under a maxi- 
mum static head of 435 feet. 

Both plants would have a design capacity of 
3,500 cfs in the pumping mode and 4,650 cfs in 
the generating mode. Under the most optimistic 
schedule for decisions and approvals, construction 
of the Los Banos Grandes Reservoir development 
could begin in 1995. 

The first four years of the feasibility investigation 
focused on the usual engineering and environmen- 
tal aspects. Geologic studies determined that 

foundation conditions are suitable for the major 
structures and that suitable embankment materials 
(primarily stream gravels and alluvial soils) are 
available within the reservoir area. Preliminary 
designs and cost estimates were prepared for a 
range of sizes of reservoirs and associated pump- 
ing-generating plants. The estimated first cost 
(not including mitigation/compensation measures 
or recreation facility costs) ranged from about 
$450 million for a 1.2 million acre-foot basic 
water supply project to over $1.1 billion for a 
staged project incorporating 420 MW of pumped- 
storage power capacity. Feasibility-level cost 
estimates are currently being prepared for the 
facility sizes that will be featured in the feasibil- 
ity report and EWEIS. 

While the geologic and engineering studies were 
under way, extensive field inventories were un- 
dertaken to help evaluate environmental impacts. 
Under contract with DWR, the Department of 
Fish and Game conducted a four-year assessment 
of the fish and wildlife resources of the project 
area. DWR botanists classified the habitat types 
that would be impacted and surveyed for plant 
species of special concern. 

The reservoir site is relatively undeveloped. The 
area is predominantly privately owned grassland, 
used primarily for cattle grazing. Annual rainfall 
in the area is about nine inches, occumng gener- 
ally between December and March; summers are 
hot and dry. The estimated annual runoff of Los 
Banos Creek ranges up to about 50,000 acre-feet 
(1983) and averages about 8,000 acre-feet. There 
is little flow from May through November of 
most years. 

There are four or five farmsteads within the res- 
ervoir area, none of which is now permanently 
occupied. An unpaved county road crosses the 
upper end of the reservoir, but public access to 
most of the project area is minimal. There are 
no developed water supplies within the project 
area for imgated agriculture, but about 900 acres 
have been cultivated for production of dry-farmed 
grain. Several shallow wells have been devel- 
oped to provide stock water and domestic sup- 
plies to the farmsteads; the pumps are wind- 
powered, since there is no commercial electric 
service in the area. 



To the casual observer (especially during the 
summer), the potential environmental impacts of 
the project appear relatively minor. However, the 
assessments conducted as a part of the feasibility 
investigation revealed significant environmental 
values that would be affected by the project. 
Mitigation and compensation measures are being 
developed to deal with environmental impacts that 
would result from construction of the reservoir 
and appurtenant facilities. At present, three issues 
have emerged as the most crucial to project via- 
bility. Each of these is the subject of a specific 
federal or state law or regulation: 

Threatened or endangered species. Five State 
or federal listed (threatened or endangered) 
species are known to occur in the project 
area: the San Joaquin kit fox; Swainson's 
hawk; bald eagle; peregrine falcon; and 
greater sandhill crane. Other species that are 
candidates for listing include the San Joaquin 
pocket mouse, golden eagle, California tiger 
salamander, red-legged frog, southwestern 
pond turtle, and Arburua Ranch jewel flower. 
The federal Endangered Species Act generally 
forbids federal agency actions (including the 
granting of licenses or permits) that would 
jeopardize the continued existence or adverse- 
ly impact critical habitat of any listed 
species. Wildlife inventory studies have been 
completed and mitigation/compensation plan- 
ning is under way. 

a Wetlands. Although the project site is in an 
arid zone, areas within it are classified as 
wetlands under the Corps of Engineers' cri- 
teria for administering Section 404(b)(l) of 
the federal Clean Water Act. These include 
portions of Los Banos Creek near the dam 
site and numerous small areas of seasonal 
marsh associated with stock water ponds or 
small springs and seeps. Under federal regu- 
lations, the Corps may issue a permit for a 
project that would destroy a wetland site only 
if there is no practicable alternative with less 
adverse environmental consequences. A con- 
sultant has been retained to assist in defining 
project impacts on wetlands and to recom- 
mend mitigation/compensation measures. 
Meanwhile DWR is reexamining and expand- 
ing past studies of alternatives to determine if 
there are practicable alternatives that would 

not affect wetlands or have other significant 
adverse environmental consequences. 

Sycamore alluvial woodlands. Los Banos 
Grandes Reservoir would inundate about 10 
miles of Los Banos Creek. The lower 6 
miles of that reach is a broad alluvial flood- 
plain that supports an extensive stand of Cal- 
ifornia sycamores. The strip of sycamores 
averages about 800 feet in width and covers 
approximately 600 acres. The trees are typi- 
cally quite large, with trunk diameters averag- 
ing 16 inches and ranging up to over 4 feet. 
Some areas are dense with trees, but much of 
the area is fairly open; average canopy cover 
is about 30 percent. This woodland, sur- 
rounded by relatively barren grasslands, has 
substantial value as wildlife habitat. Compen- 
sation through replacement or improvement of 
comparable habitat will be a challenge, as the 
Los Banos Valley sycamore grove is reported- 
ly the largest in the area. The California 
sycamore is not considered a threatened or 
endangered species, but the wildlife habitat it 
provides is relatively scarce in the San Joa- 
quin Valley area. Under the Clean Water 
Act, the Environmental Protection Agency 
may ban use of a site determined to have an 
unacceptable adverse effect on wildlife. Ad- 
ditional studies of the sycamores are under 
way preparatory to formulation of compensa- 
tion proposals. 

DWR's planning experience on Los Banos Gran- 
des reinforces the lessons learned from numerous 
prior investigations of major water resources de- 
velopments. Planning and implementation of 
major projects are becoming increasingly complex 
because of the myriad laws, regulations, and ad- 
ministrative procedures that must be satisfied. As 
the best sites have already been used, the engi- 
neering aspects have also tended to become more 
challenging, but the potential project-stopping 
issues are often environmental impact concerns. 

KellogglLos Vaqueros Reservoirs. Contra Costa 
Water District is formulating a plan to alleviate 
water quality problems associated with its present 
water supply system. Key elements to the plan 
currently include relocation of its intake from 
Rock Slough to Clifton Court Forebay and con- 
struction of pumping facilities at Clifton Court, a 
canal to connect to the new intake to the existing 



system, and a reservoir at the Los Vaqueros site. 
Although the district's needs for water quality 
control and emergency storage can be satisfied 
with a 100,000 acre-foot reservoir at the Los 
Vaqueros site, CCWD is actively seeking partici- 
pants to join in the construction of a larger reser- 
voir. DWR continues its evaluation of potential 
participation in a Los Vaqueros project by the 
South Bay contractors to enhance water quality 
and service reliability. 

Contra Costa Water District began purchasing the 
Kellogg/Los Vaqueros watershed in early 1987. 
Environmental and land management plans are 
being addressed by the district's environmental 
consultant. An EIR for road and utility location 
is in the scoping phase, and an EIR for the reser- 
voir will begin in the summer of 1989 after proj- 
ect participants have been identified. 

In November 1988, the voters of CCWD passed a 
ballot measure authorizing the district's Board of 
Directors to issue $350,000,000 in bonds to fi- 
nance the Los Vaqueros Project. The measure 
stipulated that the project shall not be operated in 
conjunction with a Peripheral Canal or to increase 
the export of Delta water from northern Califor- 
nia without the consent of the voters. 

In 1985, the USBR expanded its Kellogg Refor- 
mulation Study to include a preliminary analysis 
of the Los Vaqueros Reservoir site. The study 
previously concentrated on Kellogg Reservoir and 
relocation of the Contra Costa Canal intake. The 
USBR's proposed planning report and draft EIS, 
which were available for review in early 1988, 
recommend relocation of the Contra Costa Water 
District intake to Clifton Court and construction 
of the Highline Canal to connect the new intake 
to the existing system. 

Sacramento Valley Projects 

Thirty years ago, water development in California 
centered on construction of physical works to 
transfer surplus Northern California water to areas 
of deficiency in the San Joaquin Valley and 
Southern California (Bulletin 3, The California 
Water Plan). However, institutional changes over 
the years have altered the State's water resources 
planning and have affected the ability of agencies 
at all levels of government to develop physical 
works for the storage and distribution of water. 

Such changes include court decisions and legisla- 
tion regarding environmental protection and water 
quality standards; the defeat of three comprehen- 
sive water development plans during the late 
1970s and early 1980s; shifts in both State and 
federal government fiscal policies, which have 
reduced the governments' abilities to fund public 
works; economic fluctuations, most notably in the 
agricultural industry; and a growing recognition 
that means other than construction of physical 
works can reduce water demand or augment water 
supply. 

SWP contractors have indicated that a through- 
Delta facility should be in place before Northern 
California's water supply sources are developed 
further. Completion of through-Delta water trans- 
fer facilities will increase the SWP supplies at 
costs that compare favorably with costs of off- 
stream storage and water banking alternatives. 
Construction of a through-Delta facility would 
substantially enhance the value of future projects 
in the Sacramento Valley because the projects' 
net contributions to SWP deliveries would be 
approximately 20 to 25 percent greater than they 
would be without a through-Delta facility. 

Until a through-Delta facility is in place, the 
water community is discussing alternatives such 
as (1) interim purchase of water by the SWP 
pursuant to the Coordinated Operation Agreement, 
(2) purchase of water from CVP contractors, 
(3) water marketing, and (4) offstream storage 
south of the Delta. Completion of a through- 
Delta facility would increase the SWP contrac- 
tors' interest in financing the Sacramento Valley 
projects under study. 

Red Bank Project Feasibility Study. Cotton- 
wood Creek, in Shasta and Tehama counties, is 
the largest uncontrolled tributary of the Sacramen- 
to River and is a major contributor to flooding, 
particularly along the upper river. In the mid- 
1960s, the Corps of Engineers selected the Cot- 
tonwood Creek Project as the most suitable 
means of providing flood protection and develop- 
ing additional water supply. 

A 1984 engineering report estimated the total 
first cost of the Cottonwood Creek Project at 
$753 million, which would have led to prohibi- 
tively high annual payments by the SWP contrac- 
tors. Consequently, in June 1984, DWR asked 



the Corps to reanalyze the project and try to 
reduce the cost. The Corps' reanalysis lowered 
the total first cost to $571 million. 

After discussions with the SWP contractors and a 
briefmg before the California Water Commission 
in 1985, DWR decided not to participate in the 
project. Later that year, a letter explaining 
DWR's opposition to the Corps' proposal reiter- 
ated DWR's commitment to helping the local 
counties with their flood problems and stated that 
DWR would study other less costly upstream 
reservoir alternatives. The letter also expressed 
DWR's desire to work with the Corps on the 
flood control aspects of the alternative projects. 

In June 1984, DWR initiated a reconnaissance 
investigation of tributary reservoirs in the Cotton- 
wood Creek Basin. (Previous studies of these 
tributary reservoirs appeared in Bulletin 150, 
March 1965.) 

In June 1985, DWR's Northern District published 
a memorandum report, "Cottonwood Creek Alter- 
natives." The report recommended studying con- 
struction of a combination diversion and storage 
dam at the Dippingvat site on South Fork Cotton- 
wood Creek, a storage dam at the Schoenfield 
site in the adjacent Red Bank Creek Basin, and a 
conveyance system connecting the two reservoirs. 

Following the June 1985 report's recommenda- 
tions, DWR made a two-year prefeasibility inves- 
tigation of the Dippingvat-Schoenfield Project, 
now called the Red Bank Project. The study 
report, published in November 1987, estimated 
the first cost of this project at $90 million 
(July 1987 prices). The capitalized cost, includ- 
ing interest during construction and the present 
worth of operation, maintenance, and replacement, 
was estimated at $1 19 million. The project 
would provide a critical period water supply of 
47,000 acre-feet per year to the SWP, assuming 
Delta transfer facilities are in place. The capital- 
ized cost allocated to municipal and industrial 
water supply was estimated at approximately 
$78 million, which would result in costs that are 
competitive with those of alternative water 
sources. 

The Red Bank Project would reduce the 100-year 
peak floodflow at Cottonwood from 106,000 cfs 
to 90,000 cfs and would accrue annual flood 

control benefits of $2.35 million. The project 
initially would provide up to 91,000 public 
recreation-days per year, increasing to an esti- 
mated 113,000 days per year by the end of the 
50-year analysis period. This recreational use 
would provide an average annual benefit of about 
$560,000. 

The analysis did not include fisheries enhance- 
ment as a project purpose. The potential for 
fisheries enhancement in South Fork Cottonwood 
Creek cannot be defined until a detailed feasibil- 
ity study has been completed. Analysis of poten- 
tial Sacramento River fishery enhancement 
through conjunctive operation with the Coming 
Canal and/or the Tehama-Colusa Canal will re- 
quire USBR participation in the project feasibility 
study. 

Following the November 1987 report's recom- 
mendation, DWR began a long-term feasibility 
study of the Red Bank Project. The study is 
being conducted in cooperation with the USBR, 
Department of Fish and Game, U.S. Fish and 
Wildlife Service, and the Corps of Engineers, and 
it will include fishery and flood control elements. 
Communication with Shasta and Tehama counties 
and cooperating agencies is maintained through an 
advisory group. 

Auburn Dam and Reservoir. In 1987. DWR 
made a brief analysis of the potential for 
financing and repaying construction of a small 
(850,000 acre-foot) multipurpose Auburn Dam 
under State sponsorship. The DWR study as- 
sumed that past federal expenditures would be 
treated as sunk costs (i.e., not repaid) and that the 
new water supply would be integrated into the 
SWP. However, the State Water Contractors 
indicated that other potential projects south of the 
Delta appeared more attractive. DWR prepared a 
December 1987 report summarizing its analysis, 
"Auburn Dam, Reconnaissance Appraisal of Con- 
struction Under State Sponsorship." 

Meanwhile, the Army Corps of Engineers con- 
tinued reconnaissance studies of flood control 
options for the lower American River. Consider- 
able support developed for the concept of an 
Auburn Reservoir with flood control as the pri- 
mary objective, but with the possible addition of 
a modest amount of water supply capability to 
meet future local water needs. 



The Corps worked with State and local interests 
to develop a scope of study and cost-sharing 
agreement for a Corps feasibility study that will 
include Auburn Dam. On June 17, 1988, The 
Reclamation Board, DWR, and the Corps exe- 
cuted a cost-sharing agreement for a 28-month 
investigation. The State agencies agreed to ac- 
cept responsibility for the 50 percent nonfederal 
share of the cost of the investigation. Half of the 
nonfederal contribution is being furnished by 
local sponsors (Sacramento County, the City of 
Sacramento, Reclamation District 1000, Sutter 
County, Placer County, and the American River 
Flood Control District). DWR is assisting the 
Corps in evaluation of local water supply aspects, 
but no further consideration is planned of Auburn 
Reservoir as a potential source of additional water 
supply for the SWP, and no SWP funds are being 
expended for the Corps' investigation. 

Three versions of an Auburn Dam are under 
consideration by the Corps: (1) a single-purpose 
flood control dam, (2) a single-purpose flood 
control dam with provisions to permit later en- 
largement for other purposes, and (3) a flood 
control dam with a small permanent pool to per- 
mit gravity diversion of water to western Placer 
County. As the Corps' feasibility investigation 
proceeds, proponents of the original plan for a 
large multipurpose Auburn Dam continue to seek 
support for their position. The flooding of Febru- 
ary 1986 showed a clear need for additional flood 
control on the upper American River. Studies 
show that Auburn Dam is the only practical way 
to provide that control. The remaining questions 
are the level of flood control to be provided, and 
whether other purposes should be added. Also to 
be determined is how Auburn Dam's cost would 
be shared between federal, State, and local en- 
tities. DWR stands ready to assist in the early 
resolution of these issues, but local leadership and 
support for local funding are a key ingredient if 
an Auburn Dam is to be built. 

Kern Water Bank 

The Kern Water Bank is a ground water recharge 
and extraction facility being developed in Kern 
County on the alluvial fan of the Kern River. It 
will allow, SWP water to be recharged into the 
ground water basin during wetter years and with- 
drawn by pumping during drier years. To consist 

of several proposed elements, including the Kern 
Fan Element and local elements being planned 
with Kern County water districts, the Kern Water 
Bank is potentially able to store a total of three 
to five million acre-feet of water. The Kern Fan 
Element alone will be able to store about one 
million acre-feet. As reported in Bulletin 132-87 
@age 82), the Kern Fan Element could increase 
SWP yield up to 144,000 acre-feet per year at 
competitive water prices. 

In addition to the Kern Fan Element, potential 
elements proposed by local water districts (most 
of which are members of Kern County Water 
Agency) have been the focus of DWR's planning 
efforts for the Kern Water Bank. These local 
district elements are mostly in-lieu recharge pro- 
posals. In other words, during wetter years par- 
ticipants would use surface water delivered by the 
SWP in lieu of pumping ground water, allowing 
the ground water basin to be recharged. The 
amount of ground water not pumped would be 
credited to the Kern Water Bank and extracted 
for the SWP during drier years. 

Several significant events and activities have oc- 
curred on the Kern Water Bank program during 
the report period, most notably the purchase of 
property for the Kern Fan Element. DWR has 
undertaken various planning studies to provide the 
information required to design the recharge and 
extraction facilities for the Kern Fan Element. 
DWR and Kern County Water Agency are also 
initiating plans to incorporate potential local dis- 
trict elements into the Kern Water Bank, as men- 
tioned above. 

Land Acquisition. On August 30, 1988, DWR 
acquired approximately 19,900 acres from Ten- 
neco West, Incorporated for $31.4 million. This 
property, which is advantageously situated for 
recharge of the Kern ground water basin, is also 
close to the California Aqueduct, the Kern River 
(a major local water source in Kern County), and 
the City of Bakersfield's successful ground water 
recharge facilities. 

Although DWR's initial offer was made in Sep- 
tember 1987 for approximately 24,000 acres, less 
land was. purchased after the parties disagreed 
about the value of some of the land and after 
McFarland Energy Corporation, a local oil and 
gas company, exercised a first right of refusal to 



purchase approximately 2,200 acres in and around 
the Ten Section Oil Field. 

Land Management. With the purchase of the 
19,900 acres, DWR became the lessor for 20 
agricultural leases covering about 15,500 acres 
and 5 imgation equipment leases. Under the 
terms of the purchase agreement, DWR will allow 
existing agricultural activities on its property to 
continue in those areas not needed for project 
facilities for up to 5 years. During this period, 
DWR will derive income from agricultural opera- 
tions on its properties through lease agreements. 
As an option to maintaining the agricultural 
leases, DWR may instead keep these lands clear 
of vegetation. 

Under an agreement with DWR, KCWA has 
contracted with an agricultural land management 
firm to assist in the management of the agricul- 
tural leases and other related duties. DWR re- 
tains direct administration of the leases and main- 
tains close coordination of all its activities with 
KCWA and the land manager. The land manage- 
ment firm is responsible for the supervision of 
the agricultural leases and tenants. 

Additional ,Proposed Land Acquisition. DWR 
has evaluated other available properties for incor- 
poration into the Kern Fan Element and is con- 
sidering the purchase of some of them. These 
properties are either inholdings enclosed by 
DWR's 19,900-acre property or properties in 
adjacent or nearby areas. 

Kern Fan Element Activities. In the develop- 
ment of the Kern Fan Element, DWR must com- 
plete several tasks before facilities can be de- 
signed and the project operated. One of the 
major activities, exploration and ground water 
investigation, has begun. 

The exploration and ground water investigations 
contemplated for the Kern Fan Element involve 
collecting and evaluating information on the 
area's hydrogeology and assessing any localized 
water quality concerns that may exist. Prior to 
purchasing the property, DWR limited its explora- 
tion and ground water monitoring investigations 
to the City of Bakersfield's 2,800-acre recharge 
site, contiguous to DWR's property. DWR has 
completed installation of a monitoring system in 
the City of Bakersfield's recharge site and is 

installing a monitoring well network on its Kern 
Water Bank property. 

DWR is also conducting new operation studies to 
determine the water supply benefits from a pos- 
sible first stage program for the Kern Fan Ele- 
ment. Emphasis is being given to development 
of a first-stage program that could be imple- 
mented by 1991 and would provide useful opera- 
tional information for full development of the 
Kern Fan Element. 

Local Element Activities. In June 1988, DWR 
and KCWA developed a conceptual plan to solicit 
and evaluate local district elements for inclusion 
in the Kern Water Bank. The objective was to 
implement local elements as early as possible, 
consistent with the overall development of the 
Kern Fan Element. Because DWR recognizes 
that it might be several years before the Kern Fan 
Element becomes fully operational, the conceptual 
plan outlined two phases in the development of 
local elements. 

Phase One local elements are projects that would 
not pely on Kern Fan Element extraction and 
could be operated independently for the recharge 
and return of SWP water. Phase One allows 
potential independent local elements to come on- 
line before the Kern Fan Element becomes fully 
operational if they are able to do so. Phase Two 
elements are projects that would provide recharge 
and require extraction of water from the Kern 
Fan Element. These projects could not be imple- 
mented until the Kern Fan Element facilities and 
operational requirements are determined. 

DWR is proceeding with this two-phase plan and 
is coordinating its efforts with the State Water 
Contractors' Ground Water Committee and 
KCWA's Ground Water Storage Advisory Com- 
mittee and Engineering Subcommittee. DWR and 
KCWA are focusing primarily on developing 
Phase One elements. DWR is funding a feasibil- 
ity study of a Semitropic Ground Water Storage 
District Element (see Chapter 111, "New Contract 
Issues"), and prefeasibility studies are proceeding 
for other local elements. 

Ground Water Model Development. DWR is 
currently modifying ground water models for 
Kern County and for the Kern Fan Element to 
assist in evaluating and developing the various 



elements of the Kern Water Bank. These models 
will be used to assess project impacts and main- 
tain storage accounts. Specifically for the Kern 
Fan Element, the model will be used to determine 
the amounts and rates of recharge. 

Surface Water Model Development. DWR has 
developed a working computer model of the Kern 
County surface water conveyance system and has 
prepared an initial report describing the model. 
Known as the Kern County Conveyance Opera- 
tions Model (KCOM), this model simulates the 
operation of the water distribution system in Kern 
County. It will optimize development of the 
Kern Water Bank by enabling DWR to evaluate 
potential local elements and determine the con- 
straints, design alternatives, and operational guide- 
lines within the conveyance system. DWR is 
currently calibrating the model by using recent 
historical information to improve input data. 
DWR will be working closely with KCWA and 
various water districts in the county to obtain this 
information and verify the model. 

Environmental Activities. The Department of 
Parks and Recreation is working on various 
habitat and wildlife enhancement projects on its 
nearby Tule Elk State Reserve that could be coor- 
dinated with similar activities on D m ' s  proper- 
ty. DPR also indicated that the reserve could be 
used for ground water recharge. DWR will work 
with DPR staff and other environmental interests 
to discuss how environmental benefits can be 
maximized subject to meeting other project objec- 
tives. DWR has had some initial discussions 
with the Department of Fish and Game, the Calif- 
ornia Energy Commission, the Metropolitan 
Bakersfield Habitat Conservation Plan Committee, 
and the City of Bakersfield regarding these ac- 
tivities. In cooperation with the Energy Commis- 
sion, DWR proposes to fund a monitoring study 
of the endangered San Joaquin kit fox on DWR 
lands. 

Local Water Supply Projects 

Local water supply projects can augment SWP 
water supply. Provided administrative guidelines 
are met, these local projects could be financed 
with available SWP funds and included in the 
SWP. Basic assumptions are that: 

appropriate SWP water supply contracts 
would be amended; 

yield developed by a local project as a unit 
of the SWP would become part of the yield 
of the SWP, whether for the life of the proj- 
ect or for an interim period; and 

the local project would not adversely affect 
the costs of water deliveries to nonparticipat- 
ing SWP contractors. 

DWR conducts a feasibility study of a local proj- 
ect when conceptual and reconnaissance reports 
support the project and the water contractors 
agree that the project is advantageous. Projects 
must be feasible with respect to engineering, 
economic, contractual, and financial issues, as 
well as be environmentally acceptable, before 
they can become units of the SWP. Feasibility 
procedures and contract amendment provisions for 
construction, operation, and repayment have been 
established by DWR. 

Local projects eligible for addition to the SWP 
may be financed with available SWP funds. 
Should construction costs of the local project 
exceed available SWP funds, local participation in 
financing the construction will be required. SWP 
financing will not exceed the actual construction 
cost of the local project. The local project will 
not become a unit of the SWP until an agreement 
has been signed by all participants. 

Santa Barbara County. The only local project 
currently under consideration is in Santa Barbara 
County. After five years of reviewing several 
different proposals, DWR initiated the feasibility 
study for the Cachuma Reservoir Enlargement 
Project in February 1987. Because the USBR 
(which owns the Cachuma Reservoir and Brad- 
bury Dam) is considering safety modifications to 
the dam, the feasibility study is being conducted 
as a joint DWR-USBR effort. The study will 
combine the safety modifications with the raising 
of the dam to increase water supplies. The 
study's objectives are to (1) determine if the 
enlargement of Cachuma Reservoir is a feasible 
SWP alternative with respect to all engineering, 
geologic, economic, and environmental issues; 
(2) estimate the costs for this project; (3) formu- 
late a plan for financing the enlargement as a 
feature of the SWP; and (4) analyze the financial 



impacts on SWP contractors. Cloud seeding and 
water salvage through vegetation management are 
also being studied as means of augmenting the 
water supplies to be made available by the pro- 
posed enlargement. The study is scheduled for 
completion by early 1990. 

Water Transfers 

Statewide emphasis on several distinct types of 
water transfers has intensified during the 1980s. 
In the past decade, several new laws have been 
passed that strengthen California's water policies, 
grant additional authority to the SWRCB, and 
authorize new activities for DWR. These laws 
have encouraged water transfers, as reflected in 
the following: 

a Voluntary transfer of water and water rights 
is advocated where consistent with the public 
welfare in export and import areas. 

DWR and SWRCB are directed to support 
voluntary transfers of water and water rights, 
offering technical assistance if necessary, to 
identify and implement water conservation 
measures that will make additional water 
available for transfer. 

Local and regional public agencies are author- 
ized to sell, lease, exchange, or transfer sur- 
plus agency water for use outside the agency. 

a DWR is required to: 

(1) establish an ongoing program to facilitate 
the voluntary exchange or transfer of 
water; 

(2) implement various State laws pertaining to 
water transfers; 

(3) create and maintain a list of entities seek- 
ing to enter into transfers and a list of the 
physical facilities that may be available to 
carry out water transfers; and 

(4) prepare a water transfer guide. 

a State and local agencies are prohibited from 
denying a bona fide transferrer of water the 
use of unused capacity in a water conveyance 
facility under specified conditions. 

In March 1986, DWR established an in-house 
Water Transfers Committee to respond to the 
interest in water marketing and water transfers. 
The committee has published two documents to 
facilitate the voluntary exchange or transfer of 
water within California: "A Catalogue of Water 
Transfer Proposals" and "Questions to be Asked 
in the Case by Case Review of Water Transfer 
Proposals." 

DWR is working on the Water Transfer Guide, 
authorized by Section 482 of the Water Code, for 
completion in 1989. 

CVP Purchases. DWR expressed interest in 
purchasing existing CVP water supplies that the 
CVP will not need for at least 10 to 20 years. 
DWR is interested in acquiring such interim sup- 
plies to meet near-tern SWP needs. 

The Coordinated Operation Agreement provides 
that the USBR and DWR will negotiate a con- 
tract for the sale of interim federal water to DWR 
and for the conveyance of federal water through 
SWP aqueduct facilities. The SWRCB, the De- 
partment of Fish and Game, and the U.S. Fish 
and Wildlife Service are also involved in the 
negotiations, which are open to the public. 
USBR public participation rules have been re- 
laxed to allow public comment at essentially any 
time during the negotiations. The negotiations 
are closely coordinated with periodic meetings 
with the State Water Contractors. 

Yuba County Water Agency. As described in 
Chapter 111, DWR entered into an agreement with 
the Yuba County Water Agency to purchase 
water released from New Bullards Bar Reservoir 
during the summer of 1988. The release of this 
water by YCWA allowed DWR to hold a cor- 
responding amount of water in Lake Oroville and 
had the effect of transferring the water from New 
Bullards Bar Reservoir to Lake Oroville. 

DWR and YCWA have been negotiating a water 
transfer for 1989. Yuba County has agreed to 
make 200,000 acre-feet of water available. Santa 
Clara Valley Water District has agreed to pay the 
costs for transfer of 90,000 acre-feet, and Tulare 
Lake Basin Water Storage District will pay the 
costs for transfer of the remaining 110,000 acre- 
feet. 



It is expected that, after the SWRCB has ap- 
proved the water transfer, YCWA will begin 
releases from New Bullards Bar Reservoir in 
July. 

Stanislaus and Calaveras River Basins 
Water Management Study 

Two San Joaquin County agencies, Stockton East 
Water District and Central San Joaquin Water 
Conservation District, approached DWR with a 
plan to release as much as 145,000 acre-feet of 
the districts' New Melones contract water to the 
SWP in dry and critical years. In exchange, the 
SWP would finance facilities that would provide 
for conjunctive use of water in the study area. 

In January 1988, DWR, the USBR, and local 
water agencies agreed to investigate the future 
demands for water in the study area and the most 
efficient means of meeting those demands. DWR 
and the USBR have prepared a work plan for this 
investigation. A Memorandum of Understanding 
has also been signed by the following agencies: 
DWR, USBR, Stockton East Water District, Cen- 
tral San Joaquin Water Conservation District, 
Calaveras County, Calaveras County Water Dis- 
trict, Tuolumne County, Tuolumne Regional 
Water District, Stanislaus County, San Joaquin 
County, Lathrop County Water District, South 

Delta Water Agency, Department of Fish and 
Game, and the cities of Escalon, Ripon, Manteca, 
and Stockton. Two irrigation districts that have 
water rights to Stanislaus River water, Oakdale 
Irrigation District and South San Joaquin Irriga- 
tion District, have decided not to sign the MOU 
but will monitor and provide input to the study. 

After the water demand study is completed 
(around September 1989), a study of alternatives 
to meet future water demands will be made. A 
draft EIRjEIS will be prepared concurrently with 
the second study and is scheduled to be com- 
pleted in June 1991. 

The selected alternative should: 

accommodate hture water needs of all the in- 
volved counties and agencies; 

improve instream flows for the Stanislaus, 
Calaveras, and San Joaquin rivers; 

improve water quality in the channels of the 
southern Delta; and 

increase CVP and SWP water supplies in the 
Delta to assist in meeting Delta outflow 
requirements. 



Table 15. Projected Water Deliveries and Energy Requirements 

a) The 1990 request includes 5,000 acre-feet of deferred entitlement water. 
b) Energy requirements based upon energy to deliver SWP contractors' requested entillement water, as well as recreation water, 

reservoir and aqueduct losses, and replacement of reservoir storage south of the Delta. 
c) Transmission losses determined by contractual arrangements with the utilities. 

Item 

Calendar Year 

mw- m W o f - f e 3 t  , . 

2004 2000 1990 

35 
57 

188 
1.355 
2,225 

70 

3,930 

1995 

33 
53 
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1.355 
2.018 

70 
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31 
44 

1 84 
1.355 

1,844 
70 

3.528 
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40 
38 
53 
53 

11.523 

61 4 

12,137 

2,276 
-- 

14,413 

10 
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40 
40 
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-- 
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Chapter VI 
SWP Power Supply, Present and Future 

This chapter assesses SWP power requirements, ly asked DWR to plan transportation facility im- 
resources, and projected power costs. provements and enlargements in preparation for 

increased deliveries to MWD's service area by 
Power Requirements the year 2000. DWR is studying the effects of 

MWD's request on future power requirements. 
Each year DWR develops short- and long-term 
operational studies while preparing the water 
contractors' annual statements of charges. These 
studies are the basis for projections of the electri- 
cal capacity and energy requirements for SWP 
operations. The studies include pumping required 
to deliver the SWP contractors' requested entitle- 
ment water, but exclude pumping to deliver sur- 
plus water. (The delivery of surplus water should 
not affect the quantity or costs of entitlement 
water.) 

Long-term SWP operational studies are based on 
median-year water supply conditions. SWP 
power requirements can vary significantly, how- 
ever, depending upon water supply and water 
demand in a given year. Dry conditions in 
Northern California can reduce the deliverable 
amount of water. If the SWP cannot deliver full 
entitlement requests, power requirements decrease. 
SWP power requirements could also decrease 
during a wet year if local water conditions reduce 
the need for SWP water in the San Joaquin Val- 
ley and/or Southern California. SWP power re- 
quirements would exceed the projected amount 
only if actual water deliveries were greater than 
projected (deferred entitlements and/or increases 
by contractors not yet taking maximum entitle- 
ments), or if additional pumping were required to 
refill reservoirs south of the Delta after a dry 
year. 

After reviewing SWP water management plans 
and the current plans for future facilities as pre- 
sented in this bulletin, DWR based projected 
power requirements on the SWP contractors' 
projected water delivery requirements for 1989 
through 2035, with one exception. The Metropol- 
itan Water District of Southern Califomia's long- 
range projections (1995-2035) were assumed to be 
the same as those presented in Bulletin 132-88. 
MWDSC has recently experienced large increases 
in demand for SWP water supply and has formal- 

Hydroelectric generation from the SWP Hyatt- 
Thermalito power facilities and aqueduct power 
generation facilities produces a large portion of 
the annual SWP power supply. Because of the 
importance of this source of energy, each year 
DWR analyzes long-term and short-term projec- 
tions of hydroelectric generation from these facili- 
ties. For long-term projections DWR generally 
assumes statewide median water supply condi- 
tions. For short-term projections (the upcoming 
two years) DWR assumes hydrologic conditions 
which provide the minimum water supply re- 
quired to (I) meet SWP water contractors' re- 
quested deliveries and (2) leave a combined stor- 
age of 1.5 million acre-feet in Lake Oroville and 
the SWP share of San Luis Reservoir at the end 
of the water year- Statistically, this assumed 
minimum water supply would be exceeded in 
about three out of four years. 

Table L5 shows projected entitlement water re- 
quests, energy requirements for operating the 
SWP, and corresponding transmission energy 
losses for years 1990-1995, 2000, and 2004. 
Table 15 also includes projected energy deliveries 
to the Southern California Edison Company, pur- 
suant to the 1979 DWR-SCE Power Contract and 
the 1981 DWR-SCE Capacity Exchange Agree- 
ment (see "Exchanges" in this chapter), and firm 
contract sales. In 1990, DWR has contracts to 
sell power to the following utilities: Turlock 
Irrigation District, Northern California Power 
Agency, and the cities of Azusa, Banning, Colton, 
Anaheim, Riverside, and Vernon. 

In addition to energy requirements, DWR also 
considers electrical capacity requirements--the rate 
of delivery or demand for energy during a given 
time period. The SWP is operated to reduce 
pumping capacity requirements during on-peak 
periods, when capacity and energy costs are the 
highest. Thus, the SWP's highest capacity re- 



quirements occur during off-peak periods (nights, 
Sundays, and holidays), when capacity and energy 
costs are the lowest. 

Table 16 shows the projected highest on-peak and 
off-peak capacity requirements for the years 1990 
and 2000 during the month of highest system use. 
The total capacity requirements in Table 16 con- 
sist of pumping and reserve requirements, trans- 
mission losses, DWR obligations to Southern 
Califomia Edison, and firm contract sales. 

Power Resources 

Basic goals of DWR's long-range power supply 
program are: 

a to obtain adequate, reliable, competitively- 
priced power supplies and transmission ser- 
vices for providing sufficient capacity and 
energy to operate the SWP as an independent, 
interconnected utility; 

to develop and manage power resources for 
flexibility in meeting water delivery requests 
at minimum cost, while maximizing benefits 
to the people of California; and 

a to minimize the impact on the SWP when 
major contractual arrangements expire in 
2004. 

DWR's power supply program seeks to (I) use 
existing SWP resources for maximum benefit to 
the SWP, and (2) reduce dependence on power 
purchased from other utilities. To achieve these 
goals, DWR has acquired hydro, coal, and geo- 
thermal power resources, has constructed power 
facilities, and has contracted to purchase capacity 
and energy from others. Figure 10 shows the 
SWP power facilities now in operation, under 
construction, and planned for the future. The 
figure also shows facilities that provide power 
resources to the SWP under fixed contracts with 
others. 

Hydro 

Economical hydroelectric generation provides the 
largest share of the SWP power resources. The 
900-MW Hyatt-Thermalito Powerplants generate 
about 2.1 billion kwh in a median water supply 
year. Generation at the existing SWP power 

recovery plants (Gianelli, Alamo, Devil Canyon, 
Wame, and Castaic) varies with water convey- 
ance. The combined 650-MW capacity at these 
five plants recovers about one-fourth of the total 
energy used for SWP pumping. 

Alamo Powerplant, a 17-MW recovery facility 
on the East Branch of the Califomia Aque- 
duct, began operation in July 1986. 

Thermalito Diversion Dam Powerplant, a 
3-MW recovery facility near Oroville, began 
commercial operation in June 1987. This 
powerplant operates on water releases made 
for maintenance of fishery habitat on the 
Feather River below Oroville Dam. 

Hyatt-Thermalito, Devil Canyon, and Alamo 
facilities are treated separately for energy 
accounting purposes in this bulletin. (See the 
discussion under "Exchanges" in this chapter.) 

a DWR receives power at Sylmar Substation 
from the Los Angeles Department of Water 
and Power's Castaic Powerplant under provi- 
sions in the DWR-LADWP West Branch 
Cooperative Development Contract. 

e DWR purchases energy from hydro generation 
developed by others. The output of the 
165-MW Pine Flat Powerplant, owned and 
operated by the Kings River Conservation 
District, provides the SWP an annual average 
of about 400 million kwh in a normal water 
year. DWR also contracts for the output 
from five hydroelectric facilities owned by 
The Metropolitan Water District of Southern 
Califomia. (See the following discussion of 
"Exchanges. ") 

DWR is planning to construct another hydro- 
electric powerplant on the East Branch of the 
Califomia Aqueduct. The Mojave Siphon 
Powerplant (32.4 MW) will be located at the 
Mojave Siphon upstream from Silverwood 
Lake. The application to amend FERC Li- 
cense No. 2426 was filed in January 1989. 
The powerplant is scheduled to be operational 
in 1994. 



Table 1 6. Projected Electrical Capacity Requirements 
in megawatts 

South Bay Aqueduct 

California Aqueduct 

Pearblossom 

Coastal Branch 

Polonio Pass 

Total Capecity Needed to 

Pump Entitlement Water 

Firm Contract Sales 

Transmission Losses (5%) 

Total SWP Cepadty Requinwnent 

a) Less than 0.5 MW. 
b) During the on-peak period, 10 percent of the pumping load may be insufficient to meet contractual requirements 

for spinning reserve or Western Systems Coordinating Counal standards for regulation and frequency bias. 
Additional spinning reserve may be required based on the largest single contingency. 

c) Includes up to 350 MW of Hyatt-Thermalito power under contractual obligation to SCE, but it is anticipated that SCE will 
have little or no demand for this capacity during off-peak periods. 



Devil Canyon Powerplant is being enlarged to 
accommodate units 3 and 4, which will in- 
crease the nameplate rating by 160 MW. In 
addition, a second application to amend FERC 
License No. 2426 was filed in January 1989 
for construction of a second afterbay at Devil 
Canyon Powerplant. All facilities are sched- 
uled to be completed in 1992. 

Exchanges 

The 1979 Power Contract and the 1981 Capacity 
Exchange Agreement with Southern California 
Edison also provide for significant SWP power 
resources. Services became available under these 
documents in April 1983 and April 1987, respec- 
tively. 

Under the Power Contract, DWR provides to 
SCE: 

up to 350 MW of capacity and approximately 
40 percent of the energy from Hyatt and 
Thermalito powerplants; 

all of the energy generated by the Devil Can- 
yon Powerplant up to a maximum delivery 
rate of 120 MW; 

all of the energy generated by Alamo Power- 
plant up to a maximum delivery rate of 
15 MW. 

all of the capacity and energy from Lake 
Mathews, Foothill Feeder, San Dimas, and 
Yorba Linda hydro facilities operated by The 
Metropolitan Water District of Southern 
California. 

In return, DWR receives off-peak energy from 
SCE equal to the total amount of energy SCE 
receives from Hyatt-Thermalito, Devil Canyon, 
and Alamo powerplants, plus an additional 
amount of energy. This amount of additional 
energy is determined annually based on the 
Capacity-Energy Exchange Formula defined in the 
1979 Power Contract. 

Foothill Feeder, San Dimas, and Yorba Linda). 
DWR receives an amount of energy from SCE 
equal to approximately 107 percent of the energy 
that is provided to SCE. Under a 1983 agree- 
ment with the Los Angeles Department of Water 
and Power, the energy from the fifth plant (Greg 
Avenue.) is provided to LADWP. LADWP re- 
turns 98.8 percent of this energy to DWR during 
off-peak periods. 

Under the Capacity Exchange Agreement, DWR 
delivers to SCE, during on-peak periods, 412.5 
million kwh of energy each year at a maximum 
delivery rate of 225 MW. SCE returns, during 
the partial-peak and off-peak periods, approxi- 
mately 110 percent of the energy provided by 
DWR. SCE also waives 75 percent of DWR's 
costs for firm transmission service, based on 
capacity amounts shown in Exhibit I1 (1979) of 
the Power Contract and the Firm Transmission 
Agreement, and makes an annual payment of 
$900,000 to DWR. DWR and SCE are negotiat- 
ing to amend the Capacity Exchange Agreement 
to improve the SWP's operational flexibility. 

On February 26, 1988, the Coordination Agree- 
ment between DWR and The Metropolitan Water 
District of Southern California was executed. 
This agreement calls for the preparation of a 
coordinated operation plan between the SWP and 
MWDSC's Colorado River Aqueduct system and 
also provides for (1) sales of surplus firm energy 
to MWDSC on a monthly basis, (2) sale of econ- 
omy energy to MWDSC, (3) purchases of surplus 
energy from MWDSC's Colorado River Aqueduct 
system, and (4) exchanges of energy between 
DWR and MWDSC. 

DWR exchanges its economy energy with several 
utilities in California, the Pacific Northwest, and 
the Southwest through additional interchange 
agreements. Under these agreements, DWR can 
sell and/or buy economy energy on an hourly or 
daily basis. These agreements permit more effi- 
cient use of DWR's generating resources and 
more efficient scheduling of energy deliveries. 
The terms of these agreements are generally be- 
tween 20 and 30 years. 

DWR contracts for the energy output of five 
hydro plants owned by MWDSC, which have a 
combined total capacity of 30 MW. Under the 
Power Contract, SCE receives energy from the 
four plants mentioned above (Lake Mathews, 



Figure 10. SWP Power Facilities 

NORTHWEST POWER # 
300 MW I Legend 

0 MISTING FACILITIES 

A FUTURE FACILITIES 

# CONTRACT SUPPLIES 

- - - TRANSMISSION BY OTHERS 

0 BULK POWER DELIVERY POINTS 

Table Mountain 
OROVILLE FACILITIES 
Thermalito Diversion Dam (Hydro) 3 MW 

hermallto (Hydro) 900 MW 
BOTTLE ROCK 

SOUTH GEYSERS Sacramento 
Geothermal) 55 MW 

BETHANY WIND PARK 
'. 

MOJAVE SIPHON 

DEVIL CANYON (Hydro) 120 MW 
Units 3 and 4, 160 MW 

FOOTHILL FEEDER (Hydro) 9 MW - MWDSC # LAKE MAMEWS 
(Hydro) 5 MW - MWDSC 

CASTAIC (Hydro) 214 MW - LADWP 

GREG AVENUE (Hydro) 1 MW - MWDSC 

SAN DIMAS (Hydro) 10 MW - MWDSC 

YORBA LINDA (Hydro) 5 MW - MWDSC 

NOTES: 

Power exchange and transmission services provided under contract with Pacific Gas and Electric Co., Southern 
California Edison Co., San Diego Gas and Electric Co., and Los Angeles Department of Water and Power. 

SWP owns a 169.5-MW share of Reid Gardner Unit No. 4, but under agreement with Nevada Power Company, 
receives up to 226 MW on an interruptible basis. 105 



The enlargement of Devil Canyon Powerplant is scheduled to be completed in 1992. 

Coal 

DWR and the Nevada Power Company jointly 
own Reid Gardner Unit No. 4, a coal-fired fa- 
cility near Las Vegas. DWR owns 67.8 percent 
of the unit (169.5 MW); NPC owns 32.2 percent 
of the unit and all of Units 1, 2, and 3. DWR 
has received energy from Unit 4 since July 1983, 
under an agreement in which DWR receives up 
to 226 MW from Unit 4 in exchange for NPC's 
limited right to interrupt DWR energy deliveries. 
Whenever NPC interrupts DWR's portion of gen- 
eration, DWR receives payment based on com- 
bustion turbine costs. Beginning in 1998, NPC 
has the annual option to buy back up to 6 per- 
cent of DWR's ownership share of Unit 4. A 
five-year notice to DWR is required. 

Cyprus Western Coal Company is one of four 
contractors supplying coal for Reid Gardner Pow- 
erplant. The contract between Nevada Power 
Company and Cyprus provides for Cyprus to 
supply coal from Plateau and Skyline mines be- 
tween 1983 and 2008 and establishes the price 
for coal delivered during this period. The con- 
tract provides for an adjustment to the base coal 
price under conditions stated in an "equity and 
hardship" clause, which defines hardship as an 
adjusted base coal price that differs from market 
price by more than ten to thirteen percent. An 
escalation clause in the contract has allowed the 
base price for coal from the Plateau and Skyline 
mines to increase from $2l/ton to $32.57/ton and 
from $24.88/ton to $34.18/ton, respectively, be- 
tween 1982 and late 1988. However, Nevada 
Power Company believed the current market price 



to be in the range of $20-$25/ton and therefore 
requested a price reduction under the contract's 
equity and hardship provision. 

Negotiations with Cyprus were unsuccessful. 
Nevada Power Company then requested that the 
issue be submitted to arbitration. Cyprus subse- 
quently filed a lawsuit in Utah Federal District 
Court challenging the equity and hardship pro- 
vision as unenforceable and claiming that the 
conditions for triggering the provision had not 
been met. The court eventually decided that the 
clause was arbitrable. On January 17, 1989, 
Nevada Power Company and Cyprus Western 
Coal Company signed an agreement specifying 
the ground rules for conducting the arbitration. 
The arbitration was to determine the current mar- 
ket price for coal (long-term contract) and what 
the adjusted base price should therefore be. 

The arbitration began on April 10, 1989, in Salt 
Lake City. The type of arbitration used is known 
as "baseball" arbitration, whereby each party nom- 
inates a contract price after both cases have been 
presented. The three-member arbitration panel is 
bound to choose one of the nominated prices. 
Nevada Power Company nominated a contract 
coal price of $23/ton, and Cyprus Western Coal 
Company nominated $27/ton. On July 21, the 
arbitration panel decided in favor of Nevada 
Power Company. 

The arbitration agreement between Nevada Power 
Company and Cyprus Western Coal Company 
provided that the new contract price would be 
retroactive to February 24, 1988. As a result, 
DWR will receive a payment of about $3.9 mil- 
lion for its share of the retroactive cost reduction. 
DWR will also benefit from coal price reductions 
of about $1.5-$1.7 million annually. 

Geothermal 

Bottle Rock Powerplant, in Lake County's Gey- 
sers area, has been owned, operated, and main- 
tained by DWR since February 1985. Geother- 
mal steam for the plant was provided under a 
contract with MCR Corporation and others until 
the end of June 1988. On July 1, 1988, DWR 
acquired the steam supply for Bottle Rock Power- 
plant through the purchase of the Francisco 
Leasehold and steam field. DWR also contracted 

with Calpine Corporation to operate and maintain 
the steam field. 

Bottle Rock Powerplant is now operating at ap- 
proximately 17-20 MW. An economic analysis 
of the power market and geothermal energy costs, 
to be completed in 1989, will determine the feasi- 
bility of reconditioning existing wells and drilling 
new wells to increase steam production and the 
output of the powerplant. 

DWR is also studying the possibility of using 
steam from another mineral lease in conjunction 
with Bottle Rock Powerplant and has obtained 
necessary local, State, and federal permits to 
construct a well pad on the leasehold. The min- 
eral lease is located north of Bottle Rock Power- 
plant on the Binkley Ranch Club property. DWR 
leases the mineral rights on this property from the 
federal government. 

South Geysers Powerplant, in Sonoma County, is 
DWR's other geothermal facility. Three steam 
wells originally drilled on the property provided 
the basis for DWR's decision to construct the 
plant. Subsequent analyses indicated that the 
available steam resources were not capable of 
supporting a 55-MW powerplant. Efforts were 
then concentrated on assessing all steam supply 
alternatives and securing an assured steam supply. 

Because of the reduced short-term need for addi- 
tional SWP power resources and the unsettled 
circumstances in the geothermal steam business, 
DWR has deferred the completion of South Gey- 
sers Powerplant. 

In the interim, DWR has subleased a portion of 
the Rorabaugh Leasehold to Thermogenics, Inc. 
However, in August of 1988 Thermogenics quit- 
claimed the sublease, as the company was unable 
to complete its project. To gain revenues and 
reduce costs for the SWP, DWR is currently 
analyzing options for others to use the geothermal 
steam field, partially completed powerplant, and 
equipment. 

Wind 

DWR purchases wind-generated energy from 
TERA Power Corporation; the energy is delivered 
from the Bethany Wind Park to the South Bay 
Pumping Plant near Tracy. At the end of 1988, 



about 45 units (2.4 MW) were operational. If the 
park were fully developed, TERA would have an 
installed wind turbine capacity totaling 9.45 MW. 

Power and Interruptible Energy Purchases 

Power purchases are an integral part of DWR's 
power supply program. To obtain economical 
power when the need arises, DWR has long-term 
power purchasing contracts with Pacific Gas and 
Electric Company, Southern California Edison, 
and Bonnevifle Power Administration. Addition- 
ally, under the Coordination Agreement between 
DWR and The Metropolitan Water District of 
Southern California, DWR can purchase from 
MWDSC the surplus energy generated by 
MWDSC's operations on the Colorado River 
Aqueduct. DWR also has several agreements for 
purchasing interruptible economy energy to satisfy 
unexpected, short-term shortages of energy. 

Table 17 summarizes economy energy sales, pur- 
chase agreements, and major long-term power 
contracts. 

Other Projects 

DWR continually studies and evaluates potential 
power projects for the SWP. A project may be 
included, excluded, or deferred in the program 
based on (1) ability to meet anticipated pumping 
power requirements, (2) cost of the resource, 
(3) financing considerations, (4) environmental 
impacts, (5) operating characteristics, and 
(6) availability of transmission facilities. 

Projects under consideration include a second unit 
at Alamo Powerplant, additional capacity at 
Hyatt-Thermalito, and a new offstream pumped- 
storage powerplant associated with the proposed 
Los Banos Grandes Reservoir. 

SWP power studies assume power recovery facili- 
ties will be constructed on the Coastal Branch, 
Phase 11; however, as discussed in Chapter V, 
construction of the Coastal Branch is still under 
investigation. 

Transmission Service 

DWR must arrange for adequate transmission 
service (1) between SWP resources and loads, 

and (2) to interconnected utilities for purchases, 
sales, and exchanges of power. Most SWP trans- 
mission needs are currently met by contractual 
arrangements with California utilities (Table 17). 
DWR's long-term objectives include acquisition 
of its own transmission facilities between resour- 
ces and loads where feasible, and additional inter- 
connections to other potential power sources. In 
order to improve and expand DWR's transmission 
rights, DWR will participate in studies to 
develop: 

a additional transmission capability from the 
Oregon-California border to Southern Califor- 
nia (and extend existing transmission 
agreements); 

a alternative transmission paths between DWR 
resources and loads to achieve a greater de- 
gree of operating flexibility; and 

a additional transmission paths to the 
Southwest. 

DWR requested that Pacific Gas and Electric 
Company add reinforcements between Los Banos 
and Midway substations to upgrade their transmis- 
sion capability and provide nearly 1,100 MW of 
firm transmission capability for DWR in accor- 
dance with the Comprehensive Agreement. 
PG&E has indicated that reinforcement installa- 
tion could be delayed and possibly avoided if 
DWR is willing to drop portions of its pump 
loads during emergencies. DWR and PG&E are 
exploring this concept further to ensure that the 
SWP would not be adversely affected under this 
arrangement. 

DWR has contracted through 2004 for 300 MW 
of transmission capacity in the extra-high voltage 
(EHV) Pacific Northwest Intertie from the 
California-Oregon border to the Table Mountain, 
Tesla, Los Banos, and Midway substations. 
DWR is retaining the entire 300-MW share of 
this EHV transmission capacity for access to the 
Northwest, where low-cost power is currently 
available and is projected to be available in the 
future. 

In December 1984, DWR signed a Memorandum 
of Understanding with major California public 
and private utilities for an option to purchase 



97 MW of transmission capacity commencing in 
January 2005 on the proposed third 500-kV trans- 
mission line connecting California with the 
Pacific Northwest. The Memorandum of Under- 
standing also provides DWR an option to extend 
its existing 300 MW of EHV transmission capa- 
city entitlement for the life of the existing Pacific 
Intertie lines. 

In May 1984, DWR entered into an interim 
agreement with PG&E for funding a 165-MW 
capacity share on the 230-kV Castle Rock 
Junction-Lakeville transmission line. DWR com- 
pleted payment for its share of the transmission 
line in February 1985. DWR has executed the 
Agreement of Cotenancy in the Castle Rock 
Junction-Lakeville 230-kV transmission line. 
DWR also executed a related agreement with the 
Northern California Power Agency and the City 
of Santa Clara that would allow DWR to market 
unneeded transmission capacity purchased under 
the Cotenancy Agreement. Both agreements were 
signed on May 10, 1989. 

On January 17, 1989, DWR purchased a portion 
of the Midway-Wheeler Ridge Transmission Sys- 
tem from PG&E. In accordance with the "Con- 
tract for Sale of Interest In and Operation of the 
Midway-Wheeler Ridge Transmission System," 
DWR paid $10,686,788 for a 75 percent interest 
in the section of the 230-kV transmission line 
extending from Midway Substation to the point of 
interconnection with the Chrisman Pumping Plant. 
DWR also received 100 percent ownership of the 
tap lines connecting the Buena Vista, Wheeler 
Ridge, and Chrisman pumping plants. The pur- 
chase was provided under the 1982 EHV Settle- 
ment Agreement. PG&E will operate and main- 
tain the line. DWR's ownership of the line will 
result in cost savings for the SWP. 

Studies have demonstrated that a transmission line 
between the Banks and South Bay pumping 
plants is economically feasible. Based on the 
latest cost estimates, the transmission line would 
pay for itself in about 14 years. DWR is active- 
ly pursuing this project. 

DWR entered into an agreement in September 
1986 to participate in first-stage planning studies 
of the Desert Southwest Project, a proposed trans- 
mission line from an undetermined location in the 
Pacific Northwest to Mead Substation near Las 

Vegas, Nevada. The studies, which were to be 
completed in May 1989, were not finished; be- 
cause of the lack of support by the various par- 
ticipants, no future planning studies are now 
contemplated. 

Sales 

DWR has entered into agreements with many 
utilities for short-term power and economy 
(nonfirm) transactions. These agreements provide 
DWR with markets for selling power in excess of 
SWP needs. Surpluses most often develop as a 
result of reduced water delivery demands or an 
abundance of SWP-generated hydro power avail- 
able during wet years. The surpluses are general- 
ly marketed for periods ranging from a day to a 
year. 

Payment to DWR for the sales can be in cash or, 
in some instances, return energy during periods 
when the SWP needs power. For example, in 
1988 DWR sold or exchanged energy with: 

Bonneville Power Administration; 

Cities of Anaheim, Azusa, Glendale, River- 
side, and Vernon; 

Los Angeles Department of Water and Power; 

The Metropolitan Water District of Southern 
California; 

Modesto Irrigation District; 

Nevada Power Company; 

Northern California Power Agency; 

Pacific Gas and Electric Company; 

Salt River Project; 

San Diego Gas and Electric Company; 

Southern California Edison Company and; 

Turlock Irrigation District. 

DWR has several contracts to sell surplus power 
to utilities from 1989 through the next few years. 
DWR has contracts to sell power to the cities of 



Table 17. Summary of 

Contract T i e  (Short Form) 
and Date Signed 

1. West Branch Cooperative 
Development (W66) 

2. Extra Hi h Voltage (EHV) 
lntertie b1167) 

3. Bonneville Power 
Administration (915187) 

4. Fourth Supplemental Resolution. 
Oroville (9128177) 

5. MWD Hydro (119178) 

6. San Diego Gas and Eleclric 
EHV Settlement (5/25/78) 

7. Reid Gardner Unit 4 
Participation (711 1179) 

8. Power Contrad (1011 1/79) 

9. Firm Transmission Service 
Agreement (1011 1/79) 

10. Edison-DWR 1979 (1WllU9) 

11. Pine Flat (1 1/6/79) 

12. Emer ency Setvice Agreement 
(7121h~) 

13. Capacity Exchange Agreement 
(911 718 1 ) 

14. Agreement for Sale of 
Interruptible Energy (YB(82) 

15. A reement for Sale of Nonfirm 
Tfermal Energy (3/8/82) 

16. Corrprehensive Agreement 
(4/22/82) 

17. Generation Replacement 
Agreement (6114182) 

18. Ener y Purchase Agreement 
(6/1882) 

19. Power Sale Agreement (5/14/82) 

20. Southern California Edison EHV 
Settlement AgreemenffPacilic 
Gas and Electric EHV Settlement 
Agreement (12/31/82) 

21. Interchange Agreement (6/29183) 

22. Gre Avenue Powerplant Ener y 
~ x c \ a n ~ e  Agreement (8/291833 

23. Economy Energy Agreement 
(91nl83) 

24. Coordination Agreement between 
SCE and DWR (1018/83) 

25. Ener y Interchange Agreement ( W ~ L )  
26. Ener lnterchange Agreement 

(712%) 

With 

Los Angeles D 
of Water and Zmnt 

Pacific Gas and Electiic 
Co.. Southem California 
Edison Co.. San Diego Gas 
and Eledric Company 

Bonneville Power 
Administration 

DWR Resolution 

The Metrcpolitan Water District 
of Southern California 

San Diego Gas and Electric 
Company 

Nevada Power Company 

Southern California Edison 
Company 

Southern California Edison 
Corrpan~ 

Southern California Edison 
Corrpany 

Kings River Conservation 
District 

Southern California Edison 
Company 

Southern Caniirnia Edison 
Company 

British Columbia Hydro and 
Power Authoriiy 

Pacific Power and Light 
company 

Pacifc Gas and Electric 
Company 

Southern California Edison 
Company 

San Bemardino Valley 
Mun ic i l  Water District 

TERA Power Corporation 

Southern Calidornia Edison 
/Pacific Gas and E;m nc 0-Y 

San Diego Gas and Electric 
conpany 

Los Angeles Depariment of 
Water and Power 

Los Angeles Department of 
Waler and Power 

Southern California Edison 
Corrpany 

Tucson Electric Power Conpany 

City of Pasadena 

Providing 

Joint dew ment of Castaic Paver Project on the 
California~uedud. West Branch 
300 MW of EHV transmission from the Or on border 
to specific points in California by SWP an? 
purchase of oft-peak energy to the extent of 
purchased transmission capacity 

Purchased surplus BPA energy at Oregon- 
California border 

R lacement of Power Sale Contract, 
%dive 4 1  183 

Effective 4/1/03 rovides for purchased output 
from five small Iydro developments totaling 
29.5 MW of capacity 

Establishes extent of SDG&ESs obligation to 
supply offpeak energy duri the remaining 
term of the EHV contract J reso ives disputes 
concerning DWR's use if b EHV transmission 
entitlement 

Joint ownershi of an addiiional unit at an 
existing coal-Ired plant near Las Vegas 

Commencing 4/1/83. poyides: 
a transmission s e ~ m  on SCE's service area 
b. rights to purchase up to 300 MW firm 

v i t y  andlor spinning reserves 
c. rlghts to purchase off-peak energy 
d. exchanges d off-peak energy for 485 MW 

of D m ' s  on-peak capaaty 

Transmission service belween Eldorado and 
Vincent substations 

Establishes rate of SCE's off-peak energy under 
the EHV contract effective 1/1/83 

Purchased hydroelectric output from Pine Flat 
Powerplant 

Emergency service between the parties 

Effective 4/2/87, exchanges 225 MW of on-peak 
capacity from H an Thermallo for: 

to 600 JW i f  SCE's capaaty 
a % r i n 3 0 ~ - d J e r ~ s  
b. up to 25 MW SCE's capacity during 

partial-peak p r ' e s  
c. a 75% redudnn m transmission service 

charges for transmission under Power 
Contract and Firm Transmission 
Servim Agreement 

d. an annual payment of $900.000 to DWR 
Sale of B.C. Hydro surplus interruptible energy 
to DWR 

Sale of nonfirm thermal energy to DWR 

Up to 1.465 MW d firm ener y transmission service 
in PG&E0s servim areas e#dive 4/1/83 

Provides ene y from DWR resources to replace lost 
eneration #two SCE plants on San Bernardino 

&alley Municipal Water District system 
District to pa DWR for energy supplied to SCE 
under the dneration R lacement A reement. and 
give DWR tion to dev& four smaf hydro 
plants on S?VMWD'S system 

Sale of enerfy !o DWR from wind-powered 
generatin acllRles constructed by TERA 

Establishes the extent d DWR's ability to exercise its 
rights to 300 MW of EHV transmission from the 
Pacific Northwest. PG6E Agreement alsodefines the 
rate for EHV off-peak energy purchases 

Energy exchanges between SDG&E and DWR 

Exchange of DWR's entiibment to Greg Avenue 
Powerphnt energy for credit and offpeak energy 

Bilateral sale of ewnomy energy 

Nonfirm energy sales to SCE. short-term exchanges, 
allows SCE tobank energy at San Luis Reservo~r. 
and allom for seasonal capacity and energy exchange 

Bilateral saleof economy energy 

Bilaeral sale of economy energy and interruptible 
transmission service 

Through 

12/31/41 

12/31m5 

1 2/4/07 

Repayment of hst bonds 
w 11129/17, whichever later 

At least to 3/31/08 

12/31/04 

7/25/13 

12/31/04 

7/25/13 

12/31/04 

3/31/34 

12/31/04 

12/31/04 

12/31191 or u n one rmnth 
notice by eitgr party 

12/31191 or u n one month 
notice by eitgr party 

12/31&4 with option for 
10year edens~on 

5/31/12 

5/31/12 

y2/02 

/12/31&4 and 1/1/05, 
respadivsty 

7/31/10 

Until terminated by either 
party rpon *-ye% 
advance wrinen notlee 

Until terminated by 
efther party 

12/31/05 

121311Q8 

12/31/11 



Major SWP Power Contracts 

Contract Title (Short Form) 
and Date Signed 

27. Ener y Interchange Agr-nt 
(7Q484) 

28. Ener y Interchange Agreement 
(7Q484) 

29. Ene y Interchange Agreement 
(7/3?84) 

30. Interconnection Agreement 
(7/31/84) 

31. Ener y Interchange Agreement 
( ~ 1 4 8 4 )  

32. Sewice Agreement (1 1/1/84) 

33. Ewno Energy Agreament 
(1 1 1 w q  

34. Ene y lnterchange Agreement 
(1 21384) 

35. Edioon-DWR lntermptible 
Transmission Sewice 
Agreement (1211 9/84) 

36. Service Agreement (1/7/85) 

37. Ene y Interchange Agreement 
(41885) 

38. lntermnnadion Agreement 
(41 6/85) 

39. lntermnnadion Agreement 
(4/30/85) 

40. Ener y Interchange Agreement 
(4/3&85) 

41. Power and Ene y Interchange 
Agreement (&5) 

42. Ener y lnterchange Agreement 
( d 8 5 )  

43. Service Agreement (8/1Y85) 

44. Sewice Agreement (WlI85) 

45. Economy Energy Agreement 
(711 186) 

46. Economy Energy Agreement 
(711186) 

47. Economy Energy Agreement 
(1 12/83 

48. Power Sale Agreement 
(l/e/ee) 

49. DW-MWD Coordination 
Agreement (2t26188) 

50. Ene y Interchange Agreement 
(4l728) 

51. Ener y lnterchange Agreement 
(4/1888) 

52. Power Sale Agreement 
(411 9/88) 

53. Power Sale Agreement 
(a@=) 

54. CapacityIEnergy Interchange 
(WlYB8) 

55. Power Sale Agreement 
(1 2/9/88) 

56. Power Sale Agreement 
(1 2/20/88) 

57. Povmr Sale Agreement 
(1 un l88)  

58. Power Sale Agreement 
(1117189) 

59. Agreement of Cotenancy in the 
Castle Rock Junction-Lakeville 
230kV Transmission Line 
(Y 10189) 

60. Castle Rock Jundion-Lakeville 
Transmission Service Agreement 
(Y1 W89) 

With 

City d Riverside 

City d Glendale 

City of Burbank 

Nevada Power Corrpany 

City d Anaheim 

Montana Power Ccrrpany 

Salt R i i r  Pmied 

Northern Callomia Power Agency 

Sohern Wdornia Edison 
COfWanY 

Idaho Power Conpany 

El Paso Ebctric C o w  

Portland Generd Ebctric 
Conpaw 

Pacific Pomw and Light Company 

Seattle City Light 

Arizona Public S e ~ u ,  Comapny 

City of Santa Clara 

Washinglon Water Power Conpany 

Westem A m  Pawer 
Administration 
(Sacramento Area Offim) 

Ciy of Azuoa 

City of Banning 

City of Conon 

T u r M  Ifrigation District 

M"rT lian Water District of 
Soul ern California 

City of Vernon 

Eugene Water and Eledric Board 

Northem CaliJomia Power Agency 

City of Vernon 

Modesto Irrigation Didrid 

City of Colon 

City of Banning 

City of Azusa 

Turlock Irrigation District 

P a E .  NCPA, and 
Ciiy of Santa Clara 

NCPA and City of Santa Clara 

Providng 

Elated sab d emnomy energy 

Blateral sab of smnany energy 

Baateral sab d emnomy energy 

~ilateral sab d eomany energy 

Blateral sab d emnomy energy 

Sab of nonfirm energy to DWR 

Bilateral sab d economy energy 

Bilateral sab d emnomy energy 

lntemrptibb hansnissbn sanriae between Palo Verde 
Generating Station and V i i  Subatation, behaen 
Eldorado and Mead substations, etc. 

Sab of d i r m  energy to DWR 

Bilateral sab d emnomy energy 

Bilateral sab d economy energy 

Bilateral sab d emnomy energy 

Bilateral sale d economy energy 

Bilateral t a b  of economy energy 

Bilateral sale d economy energy 

Sale of nonfirm energy to DWR 

Sale of nordirm energy to WAPA 

Sale of nordim energy by D W  

Sale of nonfirm energy by DWR 

Sale d nonfirm energy by DWR 

1988-1990 sale of firm capacity a* associated ene 
varying monthly amounts of capaaty (2 MW to 45 t%) 

Bilateral e n e y  transactions and exchanges: SWP and 
MWDSC's C A operations amrdination 

Bilateral sale of economy energy 

Bilateral sale of eoonomy energy 

Sale of firm capacity and associated energy (15 MW 
during the s u m )  

Sale of firm capacity and associated energy (62 MW 
during the winter and 98 MW during the summer) 

Sab of capacily and associated energy to MID as 
available: bilderal sale of economy energy 

Sab of firm capacity and associated energy (5 MW 
during the winter and 8 MW during the summer) 

Sale of firm capacity and associated energy (5 MW 
during the surmar) 

Sab of firm capacity and associated energy (5 MW 
during the winter and 7 MW during the summer) 

1991-1992 sab of firm capacity and associated ene y 
varying monthly amounts of capacity (8 MW to 44 &) 

Transmission cmnershipof the Castle Rock Jundion- 
Lakeville 2 W V  transmission lhne 

Providin transmission service to NCPA and 
City of L n t a  Clara 

Through 

12/31/13 

12/31/12 

12/31/13 

12/31X)B 

12/31/13 

Untl twminated by either 
party 

12/31/13 

12/311[)9 

12/311W 

Untl terminated by either 
party 

12/31/10 

12/31/10 

12/31m 

12/31/15 

12/31/10 

12/31X)8 

Until terminated by either 
party 

12/311D4 

1 m 1 m  

12/31m 

12/31m 

1 m 1 m  

W 1 7  

12/31/13 

12/31/13 

W 8 9  

12/31m 

12/31192 

6/31/93 

1 w 1 m  

10/31193 

12/31192 

12/31/14 

12/31114 



Azusa, Banning, Colton, Anaheim, and River- 
side through 1993; to Turlock Irrigation District 
through 1992; to the City of Vernon through 
1990; and to Northern California Power Agency 
through 1989. Under these contracts, DWR will 
provide the utilities with firm power. The 
amounts vary monthly and are lower during the 
winter months than during the summer months, 
with maximum power provided in July. These 
contracts can generate significant revenues for the 
SWP. For example, during the peak month of 
July in 1989, DWR will provide the utilities with 
224 MW of capacity and up to 95 million kwh 
of energy, generating as much as $3.8 million. 
In July 1993, DWR will provide the utilities 
70 MW of capacity and up to 26 million kwh of 
energy, generating as much as $1.1 million. 

In November 1986, DWR entered into the Wes- 
tern Systems Power Pool Agreement with 24 
other utilities in the western states. The agree- 
ment provided for a two-year experiment to test 
market-based pricing for the following services: 
economy energy, unit commitment, short-term 
capacitylenergy sales or exchanges, and transmis- 
sion services. DWR began receiving daily quota- 
tions for services in May 1987. The parties were 
permitted to enter into mutually beneficial trans- 
actions for any of these services during the term 
of the agreement. Recently, the parties agreed to 
extend the term of the experiment for two addi- 
tional years; however, FERC approved an exten- 
sion only to May 1990. 

Negotiations continue with various Pacific North- 
west utilities to develop long-term arrangements 
for purchases, sales, and exchanges to take full 
advantage of DWR's 300 MW of transmission 
capacity on the Pacific Northwest Intertie. To 
reduce SWP costs, DWR intends to use this 
transmission capability to the maximum extent 
possible. Negotiations also continue with Califor- 
nia and Southwest utilities for purchases and sales 
of power to maximize benefits to the SWP. 

Comparison of Power Requirements 
and Resources 

Figure 11 compares projected SWP annual energy 
requirements with available resources for the 
remainder of the century. SWP annual require- 
ments are based on energy needed to deliver 
entitlement and other related water, including 

associated transmission losses. The energy re- 
sources include allowances for scheduled main- 
tenance and forced outages. Projected hydroelec- 
tric generation is based on studies made for deter- 
mining short-term (1990 and 1991) and long-term 
(1992 and beyond) SWP power requirements (see 
"Power Requirements" in this chapter). 

In the upper graph in Figure 1 1, the SWP energy 
requirements do not include .contractual obliga- 
tions to Southern California Edison and other 
firm contract sales (see "Sales" above). The 
energy resources include only the net energy 
gained by the SWP under the 1979 Power Con- 
tract and the 1981 Capacity Exchange Agreement 
with SCE. In the lower graph in Figure 11, the 
SWP energy requirements include contractual 
obligations to SCE (as shown in Table 15) and 
other firm contract sales, and the energy resources 
include all energy delivered by SCE to the SWP. 

Figure 12 compares SWP monthly energy require- 
ments and resources for 1990, 1995, 2000, and 
2004. (In the year 2004, several major power 
contracts expire, including the SCE Power Con- 
tract and Capacity Exchange Agreement, the EHV 
Settlement Agreement, and contracts with Pacific 
Gas and Electric Company.) As in the lower 
graph in Figure 11, the Figure 12 energy require- 
ments include those for SWP water service and 
contractual obligations. The resources include all 
energy received from the SCE exchange. Energy 
surpluses and deficits appear to occur in some 
months because on-peak and off-peak energy 
requirements and resources are balanced for an 
entire year, not for each month. Net energy 
deficits for each period will be met with short- 
term energy purchases, while net surplus energy 
will be sold. In addition, load management tech- 
niques or energy exchanges with utilities will be 
used to balance monthly requirements and resour- 
ces within each period. 

Figure 13 compares SWP on-peak and off-peak 
monthly capacity requirements and resources for 
1990 and 2000. As in Table 17, both the on- 
peak and off-peak capacity requirements in 
Figure 13 include (I) transmission losses equal to 
five percent of the on-pewoff-peak pumping 
requirement; (2) a reserve margin allowance equal 
to 10 percent of pumping requirements plus los- 
ses; and (3) allowances for capacity commitments 
to SCE under the 1979 Power Contract and the 



1981 Capacity Exchange Agreement. Thus, the 
presentation in Figure 13 is similar to that of the 
lower graph in Figure 1 1. The obligations to 
SCE are included in the total SWP load, and the 
full capacity furnished by SCE is part of the 
resources. 

Because the participation agreement for Reid 
Gardner Unit No. 4 allows Nevada Power Com- 
pany to interrupt DWR generation within certain 
limitations, the indicated on-peak capacity resour- 
ces in Figure 13 do not include any on-peak 
capacity from Reid Gardner Unit No. 4. Al- 
though power from Reid Gardner Unit No. 4 is 
likely to be available for SWP use during on- 
peak periods, some interruptions will probably 
occur. The same contractual arrangement exists 
for interruption of off-peak generation from Reid 
Gardner Unit No. 4, but low service area loads 
and high contractual penalty costs make off-peak 
intemptions unlikely. Therefore, off-peak capa- 
city for Reid Gardner Unit No. 4 is shown in 
Figure 13. The participation agreement with 
Nevada Power Company requires advance notice 
for use of capacity, which will give DWR ade- 
quate time to adjust loads and other resources. 

Figure 13 shows capacity deficits for the on-peak 
period in 1990. Actual capacity deficits, how- 
ever, will be lower than those shown in Figure 
13 for the following reasons: 

8 Hyatt-Thermalito capacities are based on an 
assumed water supply that would be exceed- 
ed, on average, three out of four years 
(lower-quartile-type hydrology). These capa- 
cities would be higher if median hydrology 
were assumed for 1990; 

8 226 MW of capacity from Reid Gardner is 
not included for the on-peak period, although 
power is likely to be available; 

8 Some of the capacity provided by SCE (up to 
225 MW) pursuant to the 1981 Capacity Ex- 
change Agreement is furnished during some 
on-peak hours, but this capacity is not includ- 
ed in Figure 13; and 

8 The SWP has the capability to meet a portion 
of its operating reserves by load-dropping at 
pumping plants. 

Actual shortages of on-peak capacity will be 
covered by short-term purchases. Additionally, 
300 MW of extra-high voltage transmission capa- 
city is available for power purchased from the 
Pacific Northwest. 

Power Costs 

The current SWP power resources, in combination 
with the power contracts outlined in Table 17, are 
able to meet SWP power needs at a relatively 
economical cost. 

Table 18 summarizes the most recent projections 
of SWP energy resources and their costs. The 
top section of the table shows the estimated fu- 
ture energy supply from each resource at intervals 
from 1990 through 2004. The study assumes that 
energy requirements in excess of available resour- 
ces will be met through unspecified firm and 
nonfirm energy purchases. As in the upper graph 
of Figure 11, the SWP pumping energy require- 
ments do not include contractual obligations to 
Southern California Edison, and the energy re- 
sources include the net energy gained by the 
SWP under the 1979 Power Contract and the 
1981 Capacity Exchange Agreement with SCE. 
The energy requirements include energy and the 
associated transmission losses for delivery of 
entitlement water, recreation water, reservoir and 
aqueduct losses, and replenishment of reservoir 
storage south of the Delta. The projected excess 
of resources over requirements is shown as sur- 
plus energy available for sale. 

The lower section of Table 18 shows current 
projections of the average unit cost of energy 
from the various sources. These projections in- 
clude allowances for future escalation of operation 
and maintenance costs (generally 5 percent per 
year) and appropriate allowances for escalation of 
fuel costs. 

Most of the differences between the Bulletin 
132-89 and Bulletin 132-88 resource costs reflect 
updated estimates for SWP construction, financ- 
ing, fuel, and operation and maintenance costs. 

The composite resource costs shown in Table 18 
represent the weighted average unit cost of all 
SWP energy from the listed sources. The unit 
values of potential sales of surplus SWP energy 
were estimated by escalating the projected 1990 



Figure 11. Annual SWP Energy 

LEGEND 

Hyatt-Thermalito 

Recovery Plants 

mm Pine ~1.t 

r I  MWDSC 

Reid Gardner 

DWR-SCE Exchange 

I] CRA Energy to SWP 

hKy Purchases 

Load and Firm Power Sales 

Firm Resources 

ENERGY RESOURCES IN YEAR 2000 
(billions of kwh) 

1. Hyatt-Thermaiito . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  2. Thermalito Diversion Dam 

3. Recovery Plants (seven energy recovery plants along 
the aqueduct - Ginelli, Alamo, Mojave Siphon, 
Devil Canyon, Warne, Castaic, and San Luis Obispo) . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  4. Bottle Rock (SWP Geothermal plant) 
5. Reid Gardner Unit No. 4 (SWP share under 1979 

. . . . . . . . . . . . . . . . .  agreement with Nevada Power Company) 
6. DWRSCE Exchange (net energy gained from Southern 

California Edison Co. under 1979 DWR-SCE Power Contract 
and 1981 Capacity Exchange Agreement) . . . . . . . . . . . . . . . . .  

7. CRA Energy to SWP (purchases of surplus energy from 
MWDSCk Colorado River Aqueduct operation beginning 
in 1990) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Pine Flat (purchase under contract with Kings River 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Conservation District) 

9. MWDSC Hydro (output of five small hydro plants on 
the MWDSC distribution system, purcha&e under contract) . . . . . .  

10. Wind (purchase un&r contract with TERA Power Corporation) . . .  
11. Additional Firm Resources (beginning 1997) . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12. Energy Purchases 
TOTAL RESOURCES TO MEET SWP ENERGY REQUIREMENTS 

(as shown in Figure 11, upper graph) . . . . . . . . . . . . . . . . . . .  
'Return Energy" from Southern California Edison Co. under 1979 

DWR-SCE Power Contract and 1981 Capacity Exchange 
Agreement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL RESOURCES TO MEET SWP ENERGY REQUIREMENTS 
AND DWR-SCE CONTRACTUAL OBUGATIONS 

. . . . . . . . . . . . . . . . . . . .  (as shown in Figure 11, lower graph) 

SWP energy requirements are based on &livery of requested entitlement water, 
recreation water, water to replace reservoir storage south of the Delta (all assuming 
median statewide water supply conditions). All associated transmission losses are 
included. Placement of resources in figure does not indicate a priority of use or need. 

*lhermalito Diversion Dam and TERA wind amounts are too small to show graphically. 



Requirements and Resources 

(Does not indude energy deliveries to SCE pursuant to 
1979 Power Contract and 198 1 Capacity Exchange Agreement) 



Figure 12. Monthly SWP Energy 
1 700 

1 
Requirements based upon estimated pumping 
to deliver SWP contractors' requested 
entitlement water of 3.14 million acre-feet 
as well as contractual obligations to SCE 
and other firm contract sales 
(total annual requirement = 10,460 million kwh) 

Year 1990 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Year 1995 1m - 
lsoo - 
1400 - 
1YX) - - g 1m- 
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0 Firm Resources Firm Power Purchases (beginning 1997) 

Requirements based upon estimated pumping 
to deliver SWP contractors' requested 
entitlement water of 3.53 million acre-feet 
as well as contractual obligations to SCE 
(total annual requirement = 12,108 million kwh) 

0 Purchases TERA Power Corporation (Wind) and energy from MWDSC 
Colorado River Aqueduct Operation 

coal Reid Gardner Unit No. 4 

Geothermal Bottle Rock Powerplant 

* For 1990, July - October purchases are too small to show graphically. 



Requirements and Resources 

Requirements based upon estimated pumping 
to deliver SWP contractors' requested 
entitlement water of 3.72 million acre-feet 
as well as contractual obligations to SCE 
(total annual requirements = 13,294 million kWh) 

Year 2000 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1700 

1600 

as well as contractual obligations to SCE 
(total annual requirements = 14,413 million k 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

SCE Exchange 

Hydro 

Energy from Southern California Edison Co pursuant to 
1979 Power Contract and 1981 Capacity Exchange Agreement 

Hyatt-Thermalito, Recovery Plants, Pine Flat,. 
MWDSC Hydro, and Thermalito Diversion Dam 

Load and Firm Power Sales 

NOTE: Projected loads and resources were balanced on an on-peak and off-peak basis. Apparent monthly energy deficits 
will be met by load management, energy exchanges, with utilities, andlor additional energy purchases. Placement of 
resources on figure does not indicate a priority of use or need. 117 



Figure 13. Monthly On-Peak and Off-Peak 

On-Peak Load: Pumping Requirements, 1990 ON-PEAK 
Transmission Losses, Reserve Margin Capacity 
Furnished to SCE (see text), and Contract Sales 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Firm Resources Firm Power Purchases (beginning 1997) 

Existing Coal Reid Gardner Unit No. 4 

Geothermal Bottle Rock 

SCE Exchange 
Capacity provided by Southern California Edison under 
1979 Power Contract and 1981 Capacity Exchange Agreement 

Hydro Hyatt-Thermalito, Recovery Plants, Pine Flat 
MWDSC Hydro, and Thermalito Diversion Dam 

Load and Firm Power Sales 



SWP Capacity Loads and Resources 
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On-Peak Load: Pumping Requirements, 2000 ON-PEAK 
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1000 

Boo 

400 

200 

0 

Jan Feb Mor Apr May Jun Jul Aug Sep Oct Nov Dec 

NOTES: 1. The 350MW contractual obligation to SCE is included in the load 
requirement, but it is anticipated that SCE will have little or no 
demand for this capacity during off-peak periods. 

2. The apparent capacity deficits for the 1990 and 2000 on-peak 
periods are misleading because the SWP can drop loads to meet a 
portion of its operating reserves. In addition, available resources 
are understated (see text for further details). Actual deficits will be 
covered by short-term firm purchases. 

3. Placement of resources in figure does not indicate a priority of use 
or need. 



value of 21 mills per kwh for on-peak energy 
sales and 17 mills per kwh for off-peak energy 
sales at rates published in the Wharton Econo- 
metric Forecasting Associates' long-term forecast 
of June 1988 (Table 8.1, at "Composite Refiners 
Acquisition Cost of Oil"). The net cost of ener- 
gy for S W  use is the unit cost of the energy 
actually used for SWP purposes. The unit trans- 
mission costs shown were calculated by dividing 
total annual SWP expenditures for power trans- 
mission services by the annual S W  energy re- 
quirements. (This calculation reflects the 75 per- 
cent of DWR's costs for firm transmission service 

waived by SCE according to the provisions of the 
Capacity Exchange Agreement.) 

The effective unit costs shown in Table 18 repre- 
sent the average costs for energy used to operate 
the SWP, exclusive of any surplus or unscheduled 
water service. However, because of allocation 
adjustments for costs of off-aqueduct power facili- 
ties and credits for generation at S W  recovery 
plants, the unit costs shown in Table 18 do not 
represent actual energy costs reflected in the 
annual statements of charges to respective 
contractors. 



Table 18. Projected Energy Resources and Costs 

Calendar Year 

ENeRaY RESOURCES mihbns of Mowan-hours 
I I I I 1 

Hyatl-Thermalito 
SWP Recovery Plants 

Gi ie l l i  
Alamo 
Devil Canyon 
W. E. Warn8 
Castaic 
San Luis Obispo 

Pine flat 
MWDSC Hydro 
Thermdio Diversion Dam 
Mojave Siphon 
SCE Exchange (a 
Reid Gardner Unit No. 4 
Bottle Rock 
TERA Power Corp. (Wind) 
Additional Firm Resources 
C RA energy purchases 
Energy purchases 

Totel Resources 

SWP Pumping Energy Requlremea (b (c 

Firm Energy Sales 

Surplus Economy Energy Sales 

Hyatt-Thermalito 
SWP Recovery Plants 

Gi ie l l i  
Alamo 
Devil Canvon 

San Luis Obispo - 25 25 
Pine Flat 35 34 37 
MWDSC Hydro 38 45 52 
Thermdio Diversion Dam 32 33 33 
Mojave Siphon - 53 53 
SCE Exchange 0 0 0 
Reid Gardner Unit No. 4 58 77 91 
Bottle Rock 186 168 202 
TERA Power Corp. (Wind) 85 68 68 
Additional Firm Resources -- -- 97 
CRA energy purchases 17 22 32 
Energy purchases (on-peak) 21 27 40 
Energy purchases (off-peak) 17 22 32 
Capacity purchases (e -- 8 10 

Composite Cost of Resources 26 30 45 
Firm Energy Sales 51 -- -- 
Value of Potential Energy Sales (on-peak) 21 -- -- 
Value of Potential Energy Sales (off -peak) 17 -- -- 
Value of Potential Capacity Sales (e -- 8 10 

Net Cost d SWP Pumping Energy 25 30 46 
Transmission Cost 5 5 5 

Effedhre Unit Cost 30 35 51 

a) Net energy gained from Southern California Edison Company under 1979 DWR-SCE Power Contract and 1981 Capacity 
Exchange Agreement. 

b) Requirement based upon energy to deliver SWP contractors' requested entitlement water, recreation water, reservoir and 
aqueduct losses, and replacement of reservoir storage south of Delta; includes transmission losses. 

c) Does n d  include energy deliveries to SCE pursuant to 1979 Power Contract and 1981 Capacity Exchange Agreement. 
d) Includes allowance for future cost escalation. 
e) Unit rate is dollars per killowan-month. 





Chapter VII 
Future Costs and Financing 

This chapter presents both a summary and a 
detailed explanation of SWP capital costs and 
financing, revenues and expenses, and bond ac- 
tivities. The overall numerical summary is in 
Table 19; more detailed presentations of financial 
matters are shown in additional tables, figures, 
and line item descriptions throughout the chapter. 

The financial analysis demonstrates that projected 
contractor payments and other revenues will be 
adequate to pay annual OMP&R costs and to 
meet all repayment obligations on funds used to 
finance SWP construction and other authorized 
costs during the period 1989 through 2000. The 
current analysis indicates that future capital re- 
quirements through 2000 for power and water 
facilities and the Davis-Grunsky Act Program, 
along with special requirements for revenue bond 
financing, will be $948 million. 

Capital costs and financing have been changed 
from those in Bulletin 132-88 to reflect changes 
in construction scheduling and cost estimates. 
Projected bond activities have also been revised 
to reflect these changes. 

The following major SWP facilities planned for 
completion by 2000 are included in the financial 
analysis: 

a Suisun Marsh Facilities (first stage of final 
facilities); 

a final four units at Banks Pumping Plant; 

a Mojave Siphon power generation facilities; 

a enlargement of the East Branch of the 
California Aqueduct; and 

a Coastal Branch - Phase 11. 

The financial analysis shown in Table 19 ex- 
cludes the costs and financing of facilities to 
develop the remaining 2 million acre-feet of yield 
to meet the total 4.2 million acre-feet contractual 

commitment to all long-term SWP water 
contractors. 

The financial analysis also excludes costs of 
associated works that, although essential for 
realizing full SWP benefits, are financed and con- 
structed by local interests or State agencies other 
than DWR. These works include onshore recrea- 
tion developments at SWP facilities and local 
distribution facilities. 

Future Conditions 

Future conditions may require changes in the 
financial analysis. For this reason, basic assump- 
tions are reviewed and the financial analysis is 
updated annually. Notable contingencies that 
could change the financial analysis are: 

a deviation from the assumptions regarding 
SWP power resources; 

a deviation of actual rates of future construc- 
tion-price escalation from those currently 
assumed for cost estimates; 

a rescheduling of currently planned construction 
for future facilities; 

a development of additional sources of water 
not foreseen at this time; 

a capital costs associated with the Kern Water 
Bank and other additional conservation 
facilities; 

a construction of Buttes Reservoir for Antelope 
Valley-East Kern Water Agency; 

a enlargement of the San Luis Canal; 

a changes in SWP contracton' entitlements due 
to changes in water needs, water conservation, 
or reclamation; 

a inability of DWR to market sufficient revenue 
bonds; 



Table 19. SWP Financial 

in thousands of dollars 

Line 

No. 
-, . 

Line Item 

1. 

2. 

3. 

4. 

5 

6. 

7. 

8 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Calendar 

CAPITAL REQUIREMENTS 

Initial Project Facilities 

North Bay Aqueduct-Phase II 

Dela & Suisun Marsh Facilities 

Final 4 Units at Banks Pumping Plant 

Coastal Branch Aqueduct-Phase II 

West Branch Aqueduct 

East Branch - Enlargement 

East Branch - Non-Enlargement 

Power Generation and Transmission Facilities 

Additional Conservation Facilities 

San Joaquin Drainage Facilities 

Other Costs 

Total P r w  Construdion Expenditures 

Davis-Grunsky Act Program Costs 

Special Capital Requirements Under Revenue 

Bond Financing 

Total Capital Requirements 

Power Facilities Capital Requirements 

Water Facilities Capital Requirements 

FlNANClNG QF CAPITAL REQUIREMENTS 

2,202.31 6 0 0 0 0 0 0 

84.842 2,734 696 65 6 0 0 

127.416 2,351 1.996 1,681 1,031 1,082 1,136 

5,685 17,499 18.353 15,162 1,482 0 0 

5,638 1,764 3,536 9,913 77,722 100.343 78,608 

80,061 1,652 7,257 10,079 1,042 2 0 

88,637 63,786 79,426 64.460 38,387 23,247 8,379 

37,453 7,906 9.447 7,994 2.067 495 0 

615,499 19.504 3,181 7,260 7,071 6,752 3,775 

77,708 6,990 6,632 5,475 3,197 3,357 3,524 

29,560 1.291 1,211 1,265 1.328 1,395 1.465 

149,257 15,502 22,550 16,092 4,184 2,449 1,708 

3,504,072 140,979 154,285 139,446 137,517 139,lP 98,595 

118,444 6,000 5.556 0 0 0 0 

354,814 0 10,000 11,000 12,000 12,000 5,570 

3,977,330 146,979 169,841 150,446 149,517 151.1P 104,165 

1,282,459 83,214 82,114 70,500 41,675 18,505 7,550 

2,694,871 63,765 87,727 79,946 107.842 132,617 9661 5 

19. 

20 

21. 

22 

23. 

24. 

25. 

26. 

27 

28. 

29. 

30. 

31 

32. 

33. 

1993 1952-1988 1994 1990 1989 

Power Revenue Bond Proceeds: 

Power Bonds through Reid Gardner Ser~es G 

Power Revenue Bond Series H 

Subtotal Power Revenue Bonds 

Waer Revenue Bond Proceeds: 

East Branch Enlargement-Series A,D & E 

East Branch Enlargement - Future 

Water System Facilities-Series B,C,D & E 

Water System Facilities-Future 

Subtotal Water Revenue Bonds 

Other Capital Financing: 

ln~t~al Project Facilities Bond Proceeds 

Davis-Grunsky Act Program Bond Proceeds 

Application of California Water Fund Monies 

(Tideland Oil Revenues) 

Application of Capital Resources Revenues to 

Construction 

Revenue Transfers Applied 

Subtotal Other Capital Financing 

Total flnandng of Capital Requirements 

1,117,449 0 0 0 0 0 0 

33,910 7.173 449 24 1 12 0 0 

1,151,359 7.173 449 24 1 12 0 0 

1 12,757 25,729 0 0 0 0 0 

0 0 109,011 71,460 43,387 27,247 8,895 

211,514 0 0 0 0 0 0 

0 0 0 40.920 78,520 91,363 59.197 

324,271 25,729 109,011 112,380 121,907 118,610 68,092 

1,452,389 0 0 0 0 0 0 

118.444 6,000 5,556 0 0 0 0 

503,005 1,291 1.211 1,265 1,328 1,395 1.465 

427.862 87,201 24.780 12,048 0 0 0 

0 19,585 28,834 24,512 26,270 31,117 34,608 

2,501,700 114,077 60,381 37.825 27,598 32,512 36,073 

3,977,330 146,979 169,841 150,446 149,517 151,lP 104,165 

1991 1992 



Analysis, June 30, 1989 

in thousands of dollars 

Year Total 

1989-2000 1995 Line Item 

Total 

1952-2000 1996 

1 

2 

3 

4. 

5 

6. 

7 

8 

9 

10 

1 1  

12 

13. 

14 

15 

16. 

17 

18 

0 0 0 0 0 0 0 2,202,316 

0 0 0 0 0 0 3,501 88,343 

1,194 1,107 1,013 1,063 1,117 1,172 15,943 143,359 

0 0 0 0 0 0 52,496 58,181 

21,608 652 619 481 0 0 295.246 300,884 

0 0 0 0 0 0 20,032 100,093 

0 0 0 0 0 0 277,685 366,322 

562 0 0 0 0 0 28,471 65,924 

0 0 0 0 0 0 47,543 663,042 

3,701 3.886 4,080 4,284 4,498 4,723 54,347 132,055 

1,538 1,615 1.696 1,780 1,869 1,963 18.416 47.976 

2,001 2.026 2,053 2,082 61 1 641 71,899 221.156 

30.604 92% 9,461 9,690 8,095 8,499 885,579 4,389,651 

0 0 0 0 0 0 11,556 130,000 

0 0 0 0 0 0 50.570 405.384 

30,604 9286 9.461 9,690 8,095 8,499 947,705 4,925,035 

0 0 0 0 0 0 303,558 1,586,017 

30,604 9,286 9,461 9,690 8,095 8,499 644,147 3,339,018 

Line 

No. 1997 

CAPITAL REQUIREMENTS 

Initial Project Faclllt~es 

Norlh Bay Aqueduct-Phase II 

Delta & Suisun Marsh Facilities 

Final 4 Unfts at Banks Pumping Plant 

Coastal Branch Aqueduct-Phase II 

West Branch Aqueduct 

East Branch - Enlargement 

East Branch - Non-Enlargement 

Power Generation and Transm~ssion Fac~l~ties 

Addltlonal Conservation Fac~lities 

San Joaquln Drainage Facllltles 

Other Costs 

Total Pmjed Construdion Expenditures 

Davls-Grunsky Act Program Costs 

Spec~al Cap~tal Requ~rements Under Revenue 

Bond Flnanclng 

Total Capital Requirements 

Power Facilities Capital Requirements 

Water Facilities Capital Requirements 

FINANCING OF CAPITAL REQUIREMENTS 

1998 1999 2000 

19 

20 

21 

22 

23. 

24 

25 

26 

27 

28 

29 

30 

3 1 

32 

33. 

0 0 0 0 0 0 0 1,117,449 

0 0 0 0 0 0 7,875 41,785 

0 0 0 0 0 0 7,875 1 ,I 59,234 

0 0 0 0 0 0 25,729 138,486 

0 0 0 0 0 0 260,000 260,000 

0 0 0 0 0 0 0 21 1,514 

0 0 0 0 0 0 270.000 270,000 

0 0 0 0 0 0 555,729 880.000 

0 0 0 0 0 0 0 1,452,389 

0 0 0 0 0 0 11,556 130,000 

1,538 1,615 1,696 1,780 1,869 1.963 18,416 521,421 

0 0 0 0 0 0 124.029 551,891 

29,066 7.671 7,765 7,910 6,226 6.536 230,100 230,100 

30,604 9,286 9.461 9,690 8,095 8,499 384.101 2,885,801 

30,604 9,286 9,461 9.690 8,095 8.499 947,705 4,925,035 

Power Revenue Bond Proceeds: 

Power Bonds through Reld Gardner Serles G 

Power Revenue Bond Series H 

Subtotal Power Revenue Bonds 

Water Revenue Bond Proceeds: 

East Branch Enlargement-Series A.D & E 

East Branch Enlargement - Future 

Water System Facilities-Series B,C,D & E 

Water System Facilities-Future 

Subtotal Water Revenue Bonds 

Other Capital Finandng: 

ln~tlal Project Fac~l~ties Bond Proceeds 

Davis-Grunsky Act Program Bond Proceeds 

Appllcatlon of Cal~forn~a Water Fund Monles 

(Tideland 011 Revenues) 

Appllcatlon of Capital Resources Revenues to 

Construction 

RevenueTransfersAppl~ed 

Subtotal Other Capltal F~nancrng 

Total Financing of Capital Requirements 



Table 19. SWP Financial 

Une 
No. - 
- 

34. 

Une Item 
PROJECT REVEMJES 
Capital Resources Receipts 

Weer C o f t m c h  Payments: 
Transportation Capital 
Transportation Minimum 
Transportation Variable 
Delta Water Charge 
EB Enlargement Payments 
Water Revenue Bond Surcharge 

Subtotal Water Contractor Payments Under 
Low-Term Weer Suppty Contreds 

Revenue Bond Cover Adjustments 

OTHER REVENUES: 
Federal Payments for Project Operating Costs 
Appropriations for Operating Costs Allocated 
to Recreation 

Local Agency Payments Under Davis-Grunsky 
Loan Repayment Contracts 

Revenue Bond Proceeds 
Interest Earnings on Operating Revenues 
Payments Under Oroville-Thermalito Power 
Sale Contract 

Miscellaneous Revenues 

Subtotal Other Revenues 

Total Opmding Revenues 

Total Opereling Revenues and Capital 
Resouces Revenues 

PROJECT EXPENSES 
Projed Operation, Maintenance and Power 
Costs 

Deposits to Replacement Reserves 
Deposits to Special Reserves Under Revenue 
Bond Financing 

Payments d Debt Service: 
Principal Repayments on Bonds Sold through 
June 31, 1989 

lnterest on Bonds Sold through June 30, 1989 
Future East Branch Enlargement Bond 
Principal Repayments 

Future East Branch Enlargement Bond 
Interest Payments 

Future Water Bond Principal Repayments 
Future Water Bond lnterest Payments 

Total Principal 

Total Interest 

Subtotal Debt Service 

Cal~fomia Water Fund Appropr~ation to 
Non-SWP purposes 

Total Opeding Expenses and Debt Service 

Current Operating Funds 
California Water Fund Repayment Required 
for Current Constructton 

California Water Fund Repayment Available 
for Future Construction 

Capital Resources Revenues Used for 
Construction 

Total Pmjed Expenses 

in thousands of dollars 

Calendar 



Analysis, June 30, 1989 (contd.) 

in thousands of dollars 

Year I Total I Total 1 I ~ i n e  

Capital Resources Receipts 

Wtder Contrador Payments: 
Transportation Capital 
Transportation Minimum 
Transportation Variable 
Della Water Charge 
EB Enlargement Payments 
Water Revenue Bond Surcharge 

Subtotal Water Contrador Payments Under 
Long-Term Water Supply Contracts 

Revenue Bond Cover Adjustments 

OTHER REVENUES: 
Federal Payments for Project Operating Costs 
Appropriations for Operating Costs Allocated 
to Recreation 

Local Agency Payments Under Davis-Grunsky 
Loan Repayment Contracts 

Revenue Bond Proceeds 
Interest Earnings on Operating Revenues 
Payments Under Oroville-Thermalito Power 
Sale Contract 

Miscellaneous Revenues 

Subtotal Other Revenues 

Total Operating Revenues 

Total Operating Revenues and Capital 
Resources Revenues 

1995 1 1996 1 1997 1 1998 1 1999 1 2000 1989-2000 
PROJECT REVEWES 

1 952-2000 

5,171,973 
290,097 

41 8.650 

1,103,165 
3,918,562 

18,625 

179,583 
15,090 

155,844 

1,136,880 

4,253,989 

5,390,869 

123.950 

1 1,395,539 

30,000 

230,100 

163,072 

551,891 

12.370.602 

PROJECT EXPENSES 

Project Operatlon, Maintenance and Power 
Costs 

Deposlts to Replacement Reserves 
Deposits to Speclal Reserves Under Revenue 
Bond Financing 

Payments d Debt Service: 
Pr~nclpal Repayments on Bonds Sold through 
June31, 1989 

lnterest on Bonds Sold through June 30, 1989 
Future East Branch Enlargement Bond 
Prlnclpal Repayments 

Future East Branch Enlargement Bond 
lnterest Payments 

Future Water Bond Prlnclpal Repayments 
Future Water Bond lnterest Payments 

Total Principal 

Total Interest 

Subtotal Debt Service 

Cal~fornla Water Fund Approprlatlon to 
Non-SWP purposes 

Total Operating Expenses and Debt Service 

Current Operating Funds 
Callfornla Water Fund Repayment Requlred 
for Current Constructlon 

Callfornla Water Fund Repayment Available 
for Future Constructlon 

Capital Resources Revenues Used for 
Construct~on 

Total Proied ExDenses 

Line Item No. 



changes in economic conditions, including 
interest rates; 

adverse impacts upon water contractors, 
resulting from water shortages due to insuffi- 
cient supplies (see Chapter V); 

conditions that would change the abilities of 
SWP contractors to pay SWP costs; and 

the outcome of certain lawsuits now pending 
before the courts (see Chapter 111). 

Financial Analysis 

The current SWP financial analysis shown in 
Table 19 is in two parts. Actual and projected 
capital expenditures and sources of financing are 
shown in Part 1. Part 2 shows actual and anti- 
cipated revenues and their application to pay 
SWP operating expenses and principal and inter- 
est on bonds, as well as provide a limited amount 
of construction funding. 

Estimates of future capital expenditures include 
allowances for escalation of construction costs 
and relocation costs at 4 percent for 1989 and at 
5 percent per year thereafter. State salaries are 
assumed to escalate at 6 percent for 1989, 4 per- 
cent for 1990 and at 5 percent per year thereafter. 
Land acquisition costs include escalation at 6.5 
percent for 1989, 6.0 percent for 1990, 5.5 per- 
cent for 1991, and 5 percent per year thereafter. 
Capital expenditures for the SWP also include 
requirements other than those for construction, 
such as disbursements under the Davis-Grunsky 
Act Program (Line 14), and special capital 
requirements under revenue bond financing 
(Line 15). 

Capital Requirements 

Lines 1-18 in Table 19 show actual and projected 
SWP capital requirements through the year 2000. 

Table 20 shows actual and projected SWP con- 
struction expenditures, together with a preliminary 
allocation of such expenditures among SWP pur- 
poses. A generalized construction schedule for 
current and future contracts is shown in 
Figure 14. 

The following sections describe D m ' s  current 
assumptions concerning the costs of each facility 
of the future construction program through 2000, 
as shown in Table 19. Decisions to commence 
construction on facilities not yet under way will 
be made only after an examination of alternatives 
and upon completion of final EIRs and other 
review processes. 

Line 1 : Initial Project Facilities 

Facilities included in the initial construction pro- 
gram are those completed before 1974 (see Bul- 
letin 132-74, Chapter 11). Additional costs after 
1973 and estimated costs of remaining work on 
the initial SWP facilities are not included in this 
line. 

Line 2: North Bay Aqueduct-Phase II 

Phase I1 of the North Bay Aqueduct, which con- 
nects with existing Phase I facilities, consists of 
pipelines, pumping plants, and a small reservoir 
necessary to divert water from the western Delta 
to Napa and Solano Counties for urban use. 

Costs are included for increased capacity for the 
City of Vallejo and to provide excess peaking 
capacity to meet possible future peak summer 
demands. These additional costs were funded by 
advance payments from the Solano County Flood 
Control and Water Conservation District. These 
advance payments are included in Line 34. 

Line 3: Delta and Suisun Marsh Facilities 

The history column (1952-1988) of Line 3 in- 
cludes planning costs for general Delta facilities 
and historical costs associated with the previous- 
ly-planned Peripheral Canal and overland water 
delivery facilities for the western Delta. Included 
for Suisun Marsh are historic planning costs as 
well as construction costs through 1988. 

The columns for 1989-2000 show Delta facilities 
planning costs and costs for construction of 
Suisun Marsh facilities. The construction costs 
are for only a portion of the final Suisun Marsh 
facilities: the Suisun Marsh Salinity Control Gates 
and an access road. Present plans are to evaluate 
the effectiveness of the control structure before 
proceeding with any additional facilities at Suisun 
Marsh. 



Table 20. State Water Project Capital Expenditures 

Upper Feather Division 

Oroville Division 

NOI1h Bay Aqueduct 

Delta Facilities 

South Bay Aqueduct 

CaRfomla Aqueduct: 

North San Joaquin Division 

San Luis Division 

South San Joaquin Division 

Tehachapi Division 

Mojave Division 

Santa Ana Division 

West Branch 

Coastal Branch 

SubtolaI. California Aqueduct 

Small Hydroelectric Power 

Generaling Facilities 

Off-Aqueduct Power 

Generating Facilities 

East Branch Enlargement 

San Joaquin Drainage Facilities 

Planning and Preoperations (c 

Unassigned 

SUBTOTAL, PROJECT 
CONSTRUCTION EXPENDITURES 

188,?72 
2fJ7;16$ 
213.740 
315;364 

3.475,444 

in thousands of dollars 

Future 

81,7'2.9 
21,281 
22,220 

2.610 

914,207 

11,695 

210.3()1 

~.446 
~;9$Q. 
:m,~74 

Water 
Supply 

and Power 
Generation 

925 

477.461 

92,894 

120.377 

53.436 

260,974 
216,764 
279,370 
299,990 

233.728 
181.355 
499.749 
315.251 

2,287,181 

87.179 

440.561 

366.322 

o 

87.126 

11.757 

4,025,219 

o 

o 
o 
o 
o 
o 

77,757 

o 

Recreation 
and FIsh 

andWlldlfe 
Enhancement 

15.989 

17.700 

o 

43.690 

14.132 

9.327 
11.682 
16.590 
17,984 
24,611 
16.808 
31.013 

o 

128,015 

2,299 

o 

o 

o 

o 

o 

221,825 

o 

o 

o 

o 
o 
o 
o 
o 
o 

o 

54,490. 

o 

10,019 

64,850 

130,000 

a) Reflects DWR's allocation to this purpose. irrespective ollederal payments. 
b) Indudes costs currently unassigned to purpose. planning costs of deleted fealures 01 project facilities, initial costs of inventoried items, joint costs 

assigned to the federal government. and costs assigned to lhe Davis-Grunsky Act Program. 
c) Indudes $31.368,882 Kern County Water Bank land purchase and planning expenses allocated to conservation facilities. 
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Line 4: Final Four Units at Banks Delta 
Pumping Plant 

This line shows the costs for the final four 
1,067-cfs units which are scheduled to be opera- 
tional in 1991. 

Line 5: Coastal Branch Aqueduct-Phase I1 

This line shows the planning costs for the Coastal 
Branch--Phase 11. Future expenditures also in- 
clude a projection of construction costs for this 
project. 

Line 6: West Branch Aqueduct 

The costs shown in Line 6 are for all facilities on 
the West Branch except Warne Powerplant. 
Warne Powerplant costs are included in Line 9. 
Included in this line are projected costs for the 
Vista Del Lago Visitors Center and Gorman 
Creek channel modifications. 

Line 7: East Branch Aqueduct Enlargement 

Line 7 shows expenditures for first-stage con- 
struction of the East Branch Enlargement, includ- 
ing the enlargement share of power plant costs at 
Mojave Siphon and Devil Canyon. (The remain- 
ing power plant costs are included in Line 9.) 
Estimated East Branch Enlargement costs by 
facility are: 

All costs in this line are allocated to and repaid 
by the seven Southern California contractors par- 
ticipating in the East Branch Enlargement. 

Facility 

Aqueduct 
Pearblossom Pumping Plant 
Alamo Powerplant 
Mojave Siphon Powerplant 
Devil Canyon Powerplant and Bypass 

Total 

Line 8: East Branch Aqueduct 
Non-Enlargement 

$ millions 

93.8 
59.2 
5.0 (a 

37.4 
170.9 

366.3 

The costs shown in Line 8 are for all aqueduct 
costs on the East Branch that are not allocated to 
the enlargement project. This includes improve- 

a) Expenditures for Unit 1 facilities allocated 
to enlargement. Construction of Unit 2 has 
been deferred. 

ments constructed concurrently with the enlarge- 
ment work. No costs for power plant construc- 
tion at Mojave Siphon and Devil Canyon are 
included in this line. 

Line 9: Power Generation and Transmission 
Facilities 

Estimated capital costs for facilities included in 
Line 9 are: 

Line 10: Additional Conservation Facilities 

Fadliiy 

Powerplants 
Reid Gardner, Unit 4 
Bottle Rock 
South Geysers 
Devil Canyon 
Warne 
Alamo 
Mojave Siphon 
Thermalito Diversion Dam 
Other Small Hydro Costs 
Subtotal 

Transmission Lines 
Midway-Wheeler Ridge 
Geysers-Lakeville 

Total 

The costs shown in Line 10 are for planning of 
additional conservation facilities. Included in the 
history column (1952-1988) is $31.4 million for 
the purchase of land for the Kern Water Bank. 
No costs are shown in the financial analysis for 
construction of additional conservation facilities. 

$ millions 

255.3 
120.3 
58.1 (a 
36.7 (b 
84.5 
40.9 
32.0 (b 
14.6 
3 .O 

645.4 

10.7 
6.9 

663.0 

Line 11: San Joaquin Drainage Facilities 

a) Expenditures to complete work in progress 
only; remainin work has been deferred 
(see Chapter l t ) .  

b) Does not include East Branch Enlargement 
share of costs in Line 7. 

Included are the projected costs of (1) monitoring 
and reporting the quality and quantity of agricul- 
tural waste waters in the San Joaquin Valley, 
(2) continued operation of the solar pond system 
at Los Banos, and (3) a cooperative program with 
other agencies to develop methods for the dis- 
posal andlor treatment of agricultural drainage 
water. The drainage program and desalting facil- 
ity are discussed in more detail in Chapter 111. 
These costs are to be financed by California 



Water Fund appropriations. No costs shown in 
this line are charged to SWP water contractors. 

Line 12: Other Costs 

These expenditures cover such items as general 
design and construction costs, completion of oper- 
ation and maintenance facilities, and other com- 
pletion activities for the initial facilities of the 
California Aqueduct. Portions of these costs will 
ultimately be allocated to aqueduct units described 
in the preceding paragraphs. 

Line 12 includes expenditures that cover comple- 
tion of monitoring and control systems and other 
completion activities for SWP facilities other than 
the California Aqueduct. Costs related to flood 
protection at Arroyo Pasajero in the San Luis 
reach of the California Aqueduct are included in 
this line. This line also includes past planning 
costs for Abbey Bridge and Dixie Refuge dams 
and reservoirs in the Upper Feather River area; 
DWR continues to assume that these facilities 
will be postponed until there is local support and 
demonstrated need for them. 

Line 13: Total Project Construction 
Expenditures 

This line is the total of Lines 1 through 12. 

Line 14: Davis-Grunsky Act Program Costs 

This financial assistance program for water devel- 
opments constructed by local public agencies is 
discussed in more detail in Chapter 111. As of 
December 31, 1988, DWR had disbursed $1 18.4 
million (including $8.3 million for administration) 
in grants and loans for 114 local agencies 
throughout the State. DWR projects that funds 
presently authorized for the program will be dis- 
bursed prior to 1991. 

Line 15: Special Capital Requirements under 
Revenue Bond Financing 

This line shows the special capital requirements at 
the time revenue bonds are sold. The financial 
analysis assumes that proceeds from future 
revenue bonds will pay for bond discount, bond 
issuance costs, and debt service reserve 
requirements. 

Application of proceeds to these special require- 
ments for actual and assumed revenue bond sales 
is shown in Table 21. 

Line 16: Total Capital Requirements 

This line is the total of Lines 13, 14, and 15. 

Line 17: Power Facilities Capital Requirements 

This line is the total of capital requirements for 
power facilities contained in Lines 1-12, and that 
part of Line 15 associated with power revenue 
bonds. 

Line 18: Water Facilities Capital Requirements 

This line is the total of capital requirements for 
water facilities contained in Lines 1-12, and that 
part of Line 15 associated with water revenue 
bonds. 

Financing of Capital Requirements 

Three general types of financing have been used 
for the SWP: 

Burns-Porter Financing, derived from the 
sale of California Water Resources Develop- 
ment Bonds (general obligation bonds) and 
the State's Tideland Oil Revenues deposited 
in the California Water Fund as authorized by 
the Bums-Porter Act (California Water Code 
Sections 12930-12944), approved by the elec- 
torate in November 1960. 

Revenue Bond Financing, derived from the 
sale of revenue bonds as authorized by the 
Central Valley Project Act (Califomia Water 
Code Sections 11 100-1 1925). DWR's author- 
ity to issue revenue bonds was confirmed by 
a decision of the California Supreme Court in 
1963 (Warne v. Harkness, 60 Cal. 2d 579). 

Capital Resources Financing, derived from 
payments and appropriations (including a 
portion of Tideland Oil Revenues) as author- 
ized by a variety of special contracts, cost- 
sharing agreements, and legislative actions 
concerning the SWP, plus accrued interest on 
these funds. 



Table 21. Application of Revenue Bond Proceeeds 

in millions of dollars 

Devil Canyon-Castaic (a 
Pyramid Series A (a 
Reid Gardner Series B (a 
Reid Gardner Series C (a 
Small Hydr~South Geysers Seriis D (a 
Bottle Rock Series E (a 
Alamo-South Geysers Series F (a 
Reid Gardner Series G (a 
Power Facilities Series H (a 
East Branch Enlargement Series A (a 
Water System Facilities Series B (a 
Water System Facilities Series C (a 
Water Systern Facilities Series D (a 
Water System Facilities Series E (a 
Water System Facilities Series F (a 

subtotal 
Water System Facilities (b 

a) Actual bond issue. 
b) Assumed bond issue through the year 20W. 
c) Total discount was $2.8 million. Remaining amount was used to re-fund Reid Gardner Series B bonds. 
d) Total diiscount was $2.7 million. Remaining amount was used to re-fund portions of Reid Gardner Series C and Small Hydro-South Geysers 

Series D Bonds. 
e) Interest mpitalized 1-1R years. 
1) lndudes funds applied to Water System Facilities Series B and C debt service reserves. 

g) lndudes funds applied to Water System Facilities Series D and E debt service reserves. 
h) Total diiscount was $9.0 million. Remaining amount was used to re-fund a portion of Reid Gardner Series G bonds. 
i) Includes debt service reserves. 

The Bums-Porter Act authorized an issue of 
$1.75 billion of general obligation bonds of the 
State, which are repaid by revenues received 
under the water supply contracts. This bond 
issue authorization includes a reservation of 
$130 million specifically for the Davis-Grunsky 
Act Program. Proceeds from the sale of general 
obligation bonds are deposited in the California 
Water Resources Development Bond Fund-Bond 
Proceeds Account, from which monies may be 
expended only for the construction of SWP facili- 
ties and for the Davis-Grunsky Act Program. 
Approximately 40 percent of the expenditures 
through 1988 for SWP construction and the 

Davis-Grunsky Act Program were financed with 
general obligation bonds. 

Monies deposited in the California Water Fund 
are appropriated for purposes of the Bums-Porter 
Act. Such deposits are derived from a portion of 
the State's Tideland Oil Revenues under a con- 
tinuing authorization. In the past, the Legislature 
has acted both to decrease and increase the level 
of deposits to the fund. 

As of June 30, 1989, DWR has sold $2.0 billion 
of revenue bonds. This includes $9 million of 
Water System Revenue Bonds, Series E, sold 



November 29, 1988, and $160.03 million of 
Water System Revenue Bonds, Series F, sold 
March 15, 1989. The Series E bonds were made 
taxable to comply with the arbitrage rebate re- 
quirements of the federal tax code. The proceeds 
of the Series E sale were used for funding the 
debt service reserves for Series D and E bonds. 
Proceeds from the Series F sale were used to re- 
fund a portion of the Series G Power Facilities 
Revenue Bonds. Additional issues of revenue 
bonds are planned to fund future SWP construc- 
tion. Proceeds from the sale of revenue bonds 
are deposited in the Central Valley Water Project 
Construction Fund, from which money is expend- 
ed only for purposes specified in the resolution 
authorizing each bond sale. These purposes, in 
addition to construction, planning, and right of 
way costs, may include (1) funding the Debt 
Service Reserve Account and (2) payment of 
interest on bonds and water system operating 
expenses during the period specified by the resol- 
ution authorizing the bond issue. 

Capital Resources revenues are deposited in the 
Central Valley Water Project Construction Fund 
and may be expended for (1) general obligation 
bond interest, and (2) construction of SWP facili- 
ties. Under DWR's financial management, the 
capital resources revenues are first used to the 
extent needed for coverage of any general obliga- 
tion bond debt service that exceeds available 
revenues. 

The financing of capital expenditures is described 
in Lines 19 through 33. 

Line 19: Power Revenue Bonds--Series A 
Through G 

This line shows the proceeds applied from power 
revenue bonds for the Oroville, Devil Canyon, 
Castaic, Pyramid, Reid Gardner, Bottle Rock, 
Alamo, South Geysers, and small hydro projects. 

Line 20: Power Revenue Bonds--Series H 

This line shows the proceeds applied from 
Series H power revenue bonds for Pyramid, 
Alamo, and Reid Gardner capital costs. 

Line 21 : Subtotal--Power Revenue Bonds 

Line 22: East Branch Enlargement--Series A, 
D, and E 

On July 15, 1987, DWR sold $132 million of 
Water System Revenue Bonds, Series A, to fi- 
nance a portion of the East Branch Enlargement 
Project. The proceeds provided (1) $18.0 million 
for reimbursement of other SWP funds used for 
construction expenditures prior to the sale of 
bonds, (2) $99.9 million for ongoing construction 
work, and (3) $14.1 million for other require- 
ments as shown in Line 15. 

On June 14, 1988, DWR sold $100 million of 
Water System Revenue Bonds, Series D, to pro- 
vide $95.0 million for reimbursement of other 
SWP funds used for construction expenditures 
prior to the sale of bonds. The remaining 
$5.0 million was used for other requirements as 
shown in Line 15. 

On November 29, 1988, DWR sold $9 million of 
Water System Revenue Bonds, Series E, to pro- 
vide $8.4 million for debt service reserves re- 
quired for Series D and E bonds. The remaining 
$0.6 million was used for other requirements as 
shown in Line 15. 

The amount of Series D and E proceeds allocated 
to the East Branch Enlargement Project was 
$6.5 million. The remaining proceeds were allo- 
cated to other SWP facilities and are included in 
Line 24. 

Line 23: East Branch Enlargement--Future 

Future water revenue bonds are needed to provide 
$260.0 million for completion of the East Branch 
Enlargement Project First Stage and for special 
capital requirements (discount and finance costs 
of bonds, debt service reserves, and interest on 
construction funds borrowed prior to the sale of 
bonds). 

Line 24: Water System Facilities--Series B, C, 
D, and E 

On May 5 ,  1987, DWR sold $100 million of 
Water System Revenue Bonds, Series B, to pro- 
vide $97.4 million for reimbursement of other 
SWP funds expended prior to the sale for on- 

This line is the total of lines 19 and 20. 



going construction of SWP facilities. The re- 
maining $2.6 million was used for other require- 
ments as shown in Line 15. 

On December 1, 1987, DWR sold $9 million of 
Water System Revenue Bonds, Series C, to pro- 
vide $8.317 million for funding the debt service 
reserve requirements for Series B and C bonds 
and $0.135 million for other requirements as 
shown in Line 15. Both the debt service reserve 
and other requirements are included in Line 15. 
After the above requirements were met, the re- 
maining $0.548 million was used for reimburse- 
ment of other SWP funds used for construction 
expenditures prior to the sale of the bonds. 

The amount of Series D and E proceeds allocated 
to SWP projects other than the East Branch En- 
largement Project was $102.5 million. 

Line 25: Water System Facilities--Future 

Future water revenue bonds are needed to provide 
$270 million for construction of SWP water sys- 
tem facilities and for special capital requirements 
(discount and finance cost of bonds and debt 
service reserves). 

Line 26: Subtotal Water Revenue Bonds 

This line is the total of Lines 20-25. 

Line 27: Initial Project Facilities 
Bond Proceeds 

This line includes financing of initial SWP facili- 
ties and planning costs for certain additional con- 
servation facilities. Financing of initial facilities 
from general obligation bonds was completed in 
mid- 1972, and amounted to $1.444 billion--i.e., 
the total of $1.75 billion Bums-Porter Act author- 
ization, less $130 million reserved for the Davis- 
Grunsky Act Program, and $176 million "offset" 
for additional conservation facilities. The Bums- 
Porter Act provides that to the extent Califomia 
Water Fund monies are expended, an equal 
amount of general obligation bonds are reserved 
("offset") for financing the construction of addi- 
tional conservation facilities in certain watersheds. 

In mid-1972, the reservation of "offset" bonds 
was effectively limited to $176 million--the total 
amount of California Water Fund monies that had 

been expended up to that time. By mid-1972, all 
general obligation bonds authorized by the Bums- 
Porter Act had been "offset," reserved for the 
Davis-Grunsky Act Program, or used for SWP 
construction. 

Approximately $8.5 million of the "offset" bonds 
have been used to finance planning studies of the 
Middle Fork Eel River Development (Line 10). 
This analysis does not use any "offset" bond 
proceeds to meet capital requirements. If at some 
time the State constructs an additional conserva- 
tion facility as specified in Water Code Section 
12938, the remaining "offset" bonds could be 
sold. 

Line 28: Davis-Grunsky Act Program 
Bond Proceeds 

For simplification, the entire $130 million of 
capital expenditures authorized for the Davis- 
Grunsky Act Program under the Bums-Porter Act 
are shown to be funded solely by proceeds from 
the sale of general obligation bonds. In fact, 
$28.0 million from the California Water Fund 
was used for the program in lieu of bond pro- 
ceeds prior to 1969. The financial analysis as- 
sumes that the remaining $12.0 million in author- 
ized Davis-Grunsky bonds will be sold prior to 
1991. A State Pooled Money Investment loan of 
approximately $6 million is being used to finance 
current expenditures. This short-term loan will be 
repaid with proceeds from the sale of bonds. 

Line 29: Application of California Water Fund 
Monies (Tideland Oil Revenues) 

The Bums-Porter Act provides that any available 
money in the California Water Fund shall be used 
for construction in lieu of proceeds from the sale 
of general obligation bonds. When the Bums- 
Porter Act became effective in late 1960, approxi- 
mately $97 million had been accumulated in the 
fund. This balance and continuing annual appro- 
priations to the fund through June 18, 1968, fi- 
nanced a total of $176 million of Project con- 
struction costs. 

On June 28, 1968, SB 261 became effective 
(Califomia Statutes of 1968, Chapter 411), which 
transferred the remaining balance of the California 
Water Fund to the Central Valley Water Project 
Construction Fund and deferred accruals to the 



California Water Fund until July 1, 1972. Since 
the latter date, appropriations from Tideland Oil 
Revenues have been deposited in the California 
Water Fund in annual amounts of $25 million 
through Fiscal Year 1980-81 and in the following 
amounts thereafter: 

1981 -82  $27,789,800 
1982 - 83 14,710,000 
1983 - 84 None 
1984 - 85 25,000,000 
1985 - 86 22,533,000 (a 

1986 - 87 2,449,000 (b 
1987 - 88 1,261,000 (C 

1988 - 89 2,855,000 (b 
1989 - 90 None 

a) Plus $2,467,000 lor non-SWP purposes. 
b) All for non-SWP purposes. 
c) Plus $2,379,000 for non-SWP purposes. 

The financial analysis assumes that appropriations 
of Tideland Oil Revenues will be made as needed 
to fund future costs of the San Joaquin drainage 
monitoring program (see Line 1 I). 

Line 30: Application of Capital Resources 
Revenues to Construction 

This line shows the application of Capital Resour- 
ces Revenues for capital expenditures (see des- 
cription for Line 34). 

Line 31 : Revenue Transfers Applied 

This line shows monies that are assumed to be 
transferred to the California Water Fund pursuant 
to provisions of the Burns-Porter Act (see Lines 
68 and 69), and subsequently reappropriated to 
construction. 

Line 32: Subtotal Other Capital Financing 

This line is the total of Lines 27-31. 

Line 33: Total Financing of Capital 
Requirements 

This line is the total of Lines 21, 26, and 32. 

Project Revenues 

SWP revenues, consisting primarily of SWP con- 
tractor payments, are deposited in two funds: the 
Central Valley Water Project Revenue Fund, in 
which are placed a l l  revenues pledged to revenue 
bonds, and the California Water Resources Devel- 
opment Bond Fund-Systems Revenue Account, in 
which all other SWP operating revenues are 
placed. Use of these funds is limited to operat- 
ing costs and debt service, except that revenues 
in excess of such costs can be transferred to the 
California Water Fund. 

Line 34: Capital Resources Revenues 

Sources of these revenues are (1) federal pay- 
ments for SWP capital expenditures, (2) appropri- 
ations for capital cost allocated to recreation, 
(3) appropriations for SWP capital expenditures 
prior to the Burns-Porter Act and under SB 261, 
(4) Los Angeles Department of Water and Power 
payments for Castaic power development, 
(5) water contractor advances for construction of 
requested works, (6) investment earnings on the 
Capital Resources Account, and (7) investment 
earnings on unexpended revenue bond proceeds. 

Historically, appropriations for capital costs allo- 
cated to recreation and fish and wildlife enhance- 
ment have amounted to $5 million per year, ap- 
propriated by the Legislature from Tideland Oil 
Revenues. No appropriations were received in 
the 1989-90 fiscal year. Because of the uncer- 
tainties over future legislative action, no appropri- 
ations are shown for 1989 through 2000. Legis- 
lation has been introduced to offset the amount 
owed to the SWP by the State for costs allocated 
to recreation against the amount the SWP owes 
the California Water Fund. 

Lines 35-40: Water Contractor Payments 

These lines show the separate elements of water 
contractor payments. The payments identified in 
Lines 35-40 are described in detail in Appen- 
dix B, with supplemental discussion in the fol- 
lowing paragraphs. Line 37 also includes rev- 
enues sufficient to cover costs associated with 
sales of excess power. 

OMP&R costs are repaid under the Transportation 
Charge as they are incurred and therefore do not 



include any interest charges. Construction costs 
under the Transportation Charge and all construc- 
tion and annual OMP&R cost under the Delta 
Water Charge are to be repaid with interest at the 
Project Interest Rate. 

The Project Interest Rate is defined in Article l(r) 
of the Standard Provisions for Water Supply Con- 
tracts as the weighted average of the rates paid 
on securities issued and loans obtained to finance 
SWP facilities, excluding Oroville Revenue 
Bonds. Under original contract provisions, the 
basis for determining the Project Interest Rate 
was the weighted average of rates paid on general 
obligation bond sales only. Under contract 
amendments executed in 1969, after issuance of 
Oroville Revenue Bonds, the basis was expanded 
to include rates on a I l  other securities sold and 
loans obtained thereafter for financing SWP facili- 
ties, including revenue bonds (see Bulletin 
132-70, page 28). 

However, not all proceeds from the sale of rev- 
enue bonds are melded into the calculation of the 
Project Interest Rate. Only those proceeds ap- 
plied to construction costs (the only application of 
general obligation bonds permitted by law) and 
those consumed by the bond discount (a com- 
ponent of the total interest cost of a revenue 
bond issue) are included in the calculation 
(Table 22). The Project Interest Rate calculation 
does not include proceeds from the sale of power 
revenue bonds for Off-Aqueduct Power Facilities, 
revenue bonds for the East Branch Enlargement, 
or Water Revenue Bonds covered under the 
Water Revenue Bond Amendment. 

Table 23 presents information basic to the cal- 
culation of the Project Interest Rate. The discus- 
sion of contractors' water charges in Appendix B 
is based upon presently known conditions and 
supports DWR's determination of 1990 water 
charges, which were billed July 1, 1989. How- 
ever, the following are significant differences 
between the sum of future charges shown in 
Lines 35-40 and the substantiation of 1990 char- 
ges discussed in Appendix B. 

Future capital costs discussed in Appendix B 
are based upon prices prevailing on December 
31, 1988. Those shown in the financial 
analysis include allowances for price 
escalation. 

Pre-1988 charges discussed in Appendix B 
represent what the charges should have been 
under presently known conditions. Pre- 1988 
charges shown in Table 19 are those actually 
paid under previously determined bills. 

Charges discussed in Appendix B are unad- 
justed for past over- or under-payments. 
Table 19 charges for 1988 and thereafter 
include adjustments for any apparent over- or 
under-payments of pre-1988 charges. 

a The charges discussed in Appendix B for East 
Branch Enlargement costs include the debt 
service and 25 percent cover for Series A and 
the East Branch Enlargement share of Series 
D and E bonds. Table 19 charges also in- 
clude the debt service and cover for assumed 
future bonds. 

The water bond revenue surcharge discussed 
in Appendix B covers the Series B, C, D, 
and E bonds only. Table 19 surcharge values 
cover Series B, C, D, and E and the assumed 
future issues required to finance SWP 
construction. 

Line 41 : Subtotal Water Contractor Payments 

This line is the total of Lines 35-40. 

Line 42: Revenue Bond Cover Adjustments 

This line shows the credit to contractors resulting 
from the cover of 25 percent of one year's debt 
service for Off-Aqueduct Power Facility Bonds 
and Water System Revenue Bonds. Cover is col- 
lected as required by the bond resolutions to 
provide security to the bondholders. 

For Off-Aqueduct Facilities, this amount is 
charged annually to contractors and collected 
through the minimum OMP&R component of the 
Transportation Charge. For the East Branch En- 
largement facilities, the cover is collected through 
the capital component of the East Branch En- 
largement Transportation Charge. For Water 
System Facilities, this mount is collected through 
the water bond surcharge. If not needed to meet 
annual bond service, the cover is credited back to 
the contractors in the following year. The 
mount varies in proportion to the debt service 
for these facilities. 



Table 22. Revenue Bond Proceeds Affecting 
the Project lnterest Rate 

Line 43: Federal Payments for Project 
Operating Costs 

Project 

Devil Canyon - Castac 
Project Revenue Bonds 

Pyramid Project 
Revenue Bonds (Series A) 

Alamo Project 
Bond Anticipation Note 

Small Hydro Project 1 
Revenue Bonds (Series D) 

Alamo Project 
Revenue Bonds (Series F) 

Power Facilities 
Revenue Bonds (Series H)' 

Pyramid Project 
Alamo Project 
Small Hydro Project I 

Under the December 3 1, 1961, agreement be- 
tween the State and the United States, DWR 
operates and maintains the San Luis Joint-Use 
Facilities. Under the January 12, 1972 supple- 
ment to the agreement, the USBR paid 45 percent 
of OM&R costs for these activities. (The per- 
centage does not apply to power costs; the USBR 
and DWR provide their own power to pump their 
respective amounts of water through the joint 
facilities). This percentage is reviewed every five 
years by the USBR and DWR. For the calendar 
years 1981- 1985, the federal share was 44.47 
percent. The most recent review was completed 
in 1987 and resulted in a federal share of 44.09 
percent for the calendar years 1987-1990. The 
amounts in Line 43 assume that the federal share 

continues at 44.09 percent for the calendar years 
199 1-2000. 

a) Amount is 71 percent of the proceeds depos~ted in escrow account to re-fund portion of Series D bonds ($35 1 million) plus deposlts to 
construction account ($0 3 mllllon) 

in millions of dollars 

Line 44: Appropriations for Operating Cost 
Allocated to Recreation 

Applied 
to 

Construction 
Costs 

125.3 

71 2 

16.8 

25.4 

38 9 

5.0 
1.7 

25 2 (a 

Under the Davis-Dolwig Act, the Legislature 
declared its intent that, except for funds provided 
pursuant to AB 12 (1966), DWR's budget shall 
include appropriations from the General Fund of 
monies necessary for enhancement of fish and 
wildlife and for recreation in connection with 
State water projects. Annual OMP&R costs allo- 
cated to recreation and fish and wildlife enhance- 
ment are paid by annual General Fund appropria- 
tions. For fiscal years 1983-84 through 1989-90, 
no funds were appropriated for this purpose. 
Because of the uncertainties over future legislative 
action, no appropriations are shown for 1989 

Less Portion 
of Proceeds 
Derived from 

Interest 
Earnings 

Prior 
to Delivery 
of Bonds 

1 5  

0.5 

0 1 

0 2 

0 3 

0 2 

REVENUE BOND 

Plus 
Bond 

Discount 
and 

Finanang 
Costs 

1.4 

1.1 

0.3 

1 5  

0.7 

0.1 

0.4 

PROCEEDS 

Subtotal, 
Proceeds 
lnduded in 
Calculating 
the Project 

Interest 
Rate 

125.2 

71 8 

17 0 

26.7 

39.3 

5.1 
1 7  

25.4 

Principal 
Amount 

of 
Bonds 

139.2 

95.8 

24.4 

37.5 

50.0 

5.1 
1.7 

35.6 

Percent 
Total 

Amount 
lnduded in 
Calculating 
the Project 

Interest 
Rate 

90% 

75% 

70% 

71% 

79% 

100% 
1 W/O 
71% 



Table 23. Actual Bond Sales and Project lnterest Rates 

$50,000,000 Bond Anticipation Notes 
$100,000,000 Series A Water Bonds 
$50,000,000 Series B Water Bonds 
$100,000,000 Series C Water Bonds 
$100,000,000 Series D Water Bonds 
$1 00,000,000 Series E Water Bonds 
$100,000,000 Series F Water Bonds 
$100,000,000 Series G Water Bonds 
$100,000,000 Series H Water Bonds 
$100,000,000 Series J Water Bonds 
$100,000,000 Series K Water Bonds 
$1 50,000,000 Revenue Bonds, Oroville Division, Series A 
$1 00,000,000 Series L Water Bonds 
$100,000,000 Series M Water Bonds 
$94,995,000 Revenue Bonds, Oroville Division, Series B 
$46,761,000 Cumulative 1970 General Fund Borrowing, repaid 7110U0 
$200,000,000 Series N and P Bond Anticipation Notes 
$100,000,000 Series N Water Bonds 
$100,000,000 Series Q Bond Anticipation Notes 
$100,000,000 Series P Water Bonds 
$1 50,000,000 Series Q and R Water Bonds 
$40,000,000 Series S Water Bonds 
$139,165,000 Devil Canyon-Castaic Revenue Bonds(d 
$10,000,000 Series T Water Bonds 
$10,000,000 Series U Water Bonds 
$10,000,000 Series V Water Bonds 
$95,800,000 Pyramid Hydroelectric Revenue Bonds(d 
$150,000,000 Reid Gardner Project, Series A Bond Anticipation Notes 
$75,600,000 Bottle Rock Project, Bond Anticipation Notes 
$24,400,000 Alamo Project, Bond Anticipation Notes (d 
$200,000,000 Reid Gardner Project, Series B Revenue Bonds 
$1 25,000,000 Reid Gardner Project, Series C Revenue Bonds 
$37,500,000 Small Hydro Project I, Series D Revenue Bonds(d 
$37,500,000 South Geysers Project, Series D Revenue Bonds 
$125,000,000 Bottle Rock Project. Series E Revenue Bonds 
$50,000,000 Alamo Project, Series F Revenue Bonds(d 
$25,000,000 South Geysers Project, Series F Revenue Bonds 
$239,505,000 Reid Gardner Project, Series G Revenue Bonds 
$206,690,000 Power Facilities Series H Revenue Bonds 
$132,000,000 East Branch Enlargement, Series A Water System 

RevenueBonds 
$100,000,000 Series B Water System Revenue Bonds 
$ 9,000,000 Series C Water System Revenue Bonds 
$100,000,000 Series D Water System Revenue Bonds 
$ 9,000,000 Series E Water System Revenue Bonds 

-- 

a) A unit equivalent to one dollar of principal amount outstanding for one year. 
b) The total interest cost (without regard to premiums received) divided by the total dollar-years, expressed as a percent. 
c) Determined by dividing cumulative interest costs by cumulative dollar-years, expressed as a percent. Excluding Oroville Field Division, 

Power Revenue Bonds for Off-Aqueduct Facilties, and Water System Revenue Bonds, which do not affect the "Project lnterst Rate." 
d) These revenue bonds and revenue bond anticipation notes were sold at the following net interests costs and the indicated amounts 

(representing the sum of proceeds used for construction and the bond discount) were used in the calculations of the Project lnterest Rate: 

Project 
lnterest 
Rate (c 
percent 

Devil Canyon-Castaic Revenue Bonds: 
Pyramid Hydroelectric Revenue Bonds: 
Alamo Bond Anticipation Notes: 
Small Hydro Project I, Series D Revenue Bonds: 
Alamo Project, Series F Revenue Bonds: 
Power Facilities. Series H Revenue Bonds: 

lnterest 
Cost @ 
percent Bond Sales 

Date of 
Sale 

Dollar-Years (a 
$1.000 

lnterest 
Cost 
$1.000 



through 2000. Legislation has been introduced to 
offset the amount owed to the SWP by the State 
for costs allocated to fish and wildlife enhance- 
ment and recreation against the amount the SWP 
owes the California Water Fund. 

Line 45: Local Agency Payments under 
Davis-Grunsky Loan Repayment Contracts 

Over $48 million of loan funds have been dis- 
bursed as of December 31, 1988. Loan repay- 
ments received through December 31, 1988 are 
shown in the history column. The future 
amounts on Line 45 are based upon the loans 
currently outstanding. Repayment on any future 
loans under the Davis-Grunsky Act Program was 
assumed to be beyond the period covered by the 
financial analysis. 

Line 46: Revenue Bond Proceeds 

This line includes bond proceeds that are special 
reserves under revenue bond financing, described 
in Line 15. These proceeds are not classified as 
revenues, but are shown in this line to simplify 
the financial presentation since they are used for 
capitalized OMP&R costs, revenue bond service, 
and debt service reserves. 

Line 47: Interest Earnings 

This line includes interest earnings on unexpended 
proceeds from sale of general obligation bonds, 
interest on operating reserves, and other shorttenn 
investment earnings on SWP revenues. Based 
upon experience to date, interest earnings are 
estimated at $7.6 million per year for 1989 and 
1990 and at $5 million per year thereafter. 

Line 48: Payments under Oroville-Therrnalito 
Power Sale Contract 

Prior to April 1, 1983, all of the power genera- 
tion from Hyatt and Thermalito power plants was 
sold under a Power Sale Contract dated Novem- 
ber 29, 1967, to three electric utilities (Pacific 
Gas and Electric Company, Southern California 
Edison Company, and San Diego Gas and Elec- 
tric Company). The 1952- 1988 entry includes 
final settlement of payments under the contract. 

Line 49: Miscellaneous Revenues 

This line shows all other operating revenues not 
included in Lines 35-48. 

Line 50: Subtotal Other Revenues 

This is the total of Lines 43-49. 

Line 51 : Total Operating Revenues 

This is the total of Lines 41, 42, and 50. 

Line 52: Total Operating Revenues and 
Capital Resources Revenues 

This is the total of Lines 34 and 51. 

Project Expenses 

Project expenses include operation, maintenance, 
and power (OM&P) costs, deposits to replacement 
reserves, deposits to special reserves (see Line 55 
description), debt service, deposits to operating 
reserves, repayment of the California Water Fund, 
and application of Capital Resources Revenues for 
construction (see Line 30). 

Revenue bond proceeds earmarked for both debt 
service during construction and the first year's 
operating expenses are deposited in the Central 
Valley Water Project Construction Fund, and are 
disbursed in accordance with resolutions authoriz- 
ing the issuance of such bonds. Water contractor 
revenues associated with power facility operating 
costs and debt service are deposited in the Cen- 
tral Valley Water Project Revenue Fund for ap- 
propriate disbursement. All other operating reve- 
nues, deposited in the California Water Revenue 
Fund-Systems Revenue Account, are disbursed in 
accordance with the following priorities of use as 
specified in the Bums-Porter Act: 

first, SWP operation, maintenance, power, and 
replacement costs; 

second, general obligation bond debt service; 

third, repayment of expenditures from the 
California Water Fund; and 

a fourth, deposits to a reserve for future SWP 
construction. 



Line 53: Project Operation, Maintenance, and 
Power Costs 

Historical and projected OMP&R costs are pre- 
sented in Table 24 by project facility, by com- 
position, and by project purpose. Line 53 shows 
the OM&P portion of the Table 24 costs. 
Table 24 and Line 53 also include the operation 
and maintenance costs for the federal share of 
joint facilities and those OM&P costs allocated to 
recreation, which are in tended to be offset by 
revenues shown in Lines 43 and 44, respectively. 
Allowances for cost escalation are included in 
OM&P costs through 1991. Allowances for fur- 
ther future long-term price escalation are not 
included in these estimates since changes in 
OM&P costs do not substantially affect the over- 
all results of the financial analysis. (For the most 
part, changes in OM&P costs cause direct offset- 
ting changes in operating revenues.) 

Power cost is the major item of annual operating 
expense for the SWP, and there have been chan- 
ges in the assumptions regarding future power 
sources and costs (see Chapter VI). Line 53 also 
includes costs associated with power transactions 
that result in the sale of power not required for 
the delivery of water. 

Line 54: Deposits to Replacement Reserves 

This line includes funds set aside as required by 
contract for replacement of existing SWP facili- 
ties. As of December 31, 1988, $13.4 million 
had been spent for replacement costs; the balance 
of the replacement reserve as of this date was 
$12 1.3 million. Replacement reserve amounts are 
also shown in Table 24. 

Line 55: Deposits to Special Reserves under 
Revenue Bond Financing 

Line 55 includes two major components: special 
reserves deposits, and the amount of capital re- 
sources revenue carryover from prior years need- 
ed for construction in the current year. 

Special reserves deposits are the net of several 
income and expenditure items. The income items 
are deposits for power revenue bonds as follows: 

proceeds set aside for the first year of operat- 
ing costs (capitalized O&M); 

water contractor payments or bond proceeds 
set aside for debt service reserves; 

water contractor payments for revenue bond 
cover requirements; and 

The history entry for Line 55 includes deposits to 
special reserves for all past bond sales shown in 
Table 21. For future power revenue and water 
revenue bonds, deposits to special reserves are 
included in the year of assumed sale. The his- 
tory amount also includes advances to DWR's 
revolving fund for working funds to purchase 
mobile equipment and to meet day-to-day operat- 
ing expenses. 

The expenditure items are: 

total capitalized interest paid out; 

total capitalized O&M paid out; 

debt service cover payments returned to water 
contractors; 

debt service reserve payments retumed to 
water contractors; and 

surplus account funds returned to water con- 
tractors or applied to meet expenses. 

Special reserves are reduced over time as reserved 
amounts are used for their respective purposes. 
The amount shown each year in Line 55 indicates 
the change from the previous year. A negative 
number means a withdrawal of special reserves to 
meet expenses, while a positive number represents 
a deposit. 

Lines 56-57: Payment of Service on Bonds 
Sold through June 30, 1989 

These two lines show the total principal and 
interest payments on bonds sold to date. 
Table 25 summarizes payments on general obliga- 
tion bonds (Series A through V), power revenue 
bonds by project, and water system revenue 
bonds. 

proceeds set aside to pay bond interest during 
construction (capitalized interest); 



The last bonds sold were the Series F Water 
System Revenue Bonds on March 15, 1989. Pro- 
ceeds from the Series F bonds were used for the 
partial re-funding of the Reid Gardner Series G 
bonds. 

.Since 1978, the bond trustee has been retiring 
Oroville Revenue Bonds prior to the fixed 
maturity date as follows: 

Year Bonds Retired Cost 

1978 $4,045.000 $3,845,099 
1979 9,730,000 8,933,093 
1980 1.350.000 1,227.600 
1981 2,865,000 1,805,862 
1982 15,890.000 9,623,312 
1983 18,865,000 16,776,000 
1984 7,640,000 6,807,020 
1985 10,215,000 9,044,000 
1 986 7,175,000 6,598,000 
1987 8,980,000 8,808,104 
1988 3,815,000 3,676,482 

The schedule for service of Oroville Revenue 
Bonds shown in Table 25 is based upon a revised 
bond maturity schedule that reflects these early 
bond retirements. 

Line 57 also includes over $0.3 million in interest 
payments to the General Fund for the temporary 
loan of $46.8 million in 1970. This loan was 
repaid by proceeds from the sale of Series N 
Water Bond Anticipation Notes. 

Lines 58-59: Payments on Projected East 
Branch Enlargement Bonds 

These lines show the projected annual service for 
future water revenue bonds shown on Line 23 for 
the East Branch Enlargement Project. Assurnp- 
tions concerning the service on these future bonds 
are as follows: 

the interest costs for the water revenue bonds 
are estimated to average 8.0 percent; and 

the bonds are to be repaid within 35 years of 
sale with maturities commencing in the year 
following the date of sale and with equal 
annual bond service for the principal repay- 
ment period. 

Lines 60-61 : Payments on Projected Future 
Water System Revenue Bonds 

These lines show the projected annual service for 
future water revenue bonds shown on Line 25 for 
Water System Facilities. Assumptions concerning 
the service on these future bonds are the same as 
those described for Lines 58-59 above. 

Lines 62-63: Total Payments of Bond Service 

This is the total of interest payments shown on 
Lines 57, 59, and 61 and the total of principal 
payments shown on Lines 56, 58, and 60, 
respectively. 

Line 64: Subtotal Debt Setvice 

This is the total of Lines 62 and 63. 

Line 65: California Water Fund Appropriation 
to non-SWP Purposes 

In 1982 and 1983, DWR transferred a total of 
$70 million to the California Water Fund as re- 
payment of Tideland Oil Revenues advanced in 
prior years for construction of SWP facilities. 
The Legislature subsequently appropriated all of 
these funds to the State's General Fund. 

In 1989, the Legislature appropriated $32 million 
for General Fund programs at DWR and the State 
Water Resources Control Board, $12 million for 
the Delta Levee Protection Fund, and $10 million 
for flood control projects. 

Line 66: Total Operating Expenses and 
Debt Service 

This is the total of Lines 53, 54, 55, 64, and 65. 

Line 67: Current Operating Funds 

The amounts shown in this line are the funds 
available for future payment of operation and 
maintenance costs and debt service, and funds 
provided for drought contingencies. The history 
amount (1952-1988) is the December 31, 1988 
cash balance for these funds in the Systems Rev- 
enue Account of the California Water Resources 
Development Bond Fund. Amounts over that 
needed for operating costs and debt service are 



Table 24. SWP Operation, Maintenance, 

in thousands of dollars 
I I 

FEATURE 

BY PROJECT FACILITY 

Feather River Facilities 
North Bay Aqueduct 
Suisun Marsh 
South Bay Aqueduct 
California Aqueduct: 

Delta to Edmonston 
Edmonston to Perris 
West Branch 
Coastal Branch 

Off-Aqueduct Power Generating Facilities 
Water Quality Monitoring 
Davis-Grunsky Act Program 
Subtotal 
Payments tolcredits from PGBE under 
Comprehensive Agreement 

Total OMP&R Costs 

Calendar 
I I 

I I I I I I I 

BY COMPOSITION 

Salaries and Expenses of Headquarters Personnel 
Salaries and Expenses of Field Personnel 
Pumping Power: 
Used by Pumping Plants 
Produced by Generation Plants 

Payments tolcredits from PGBE under 
Comprehensive Agreement 

Off-Aqueduct Power Generating Facilities 
Oroville-Thermalito Insurance Premiums 
Less: Portion d Costs Incurred During 
Construction 
Subtotal 
Deposits to Replacement Reserves 

Total OMP&R Costs 

I L 

BY PROJECT PURPOSE 
I I 

Water Supply and Power Generation 
Payments tolcredits from PGBE under 
Comprehensive Agreement 

Recreation and Fish and Wildlife Enhancement 
Flood Control 
Miscellaneous Purposes: 
Federal Share, San Luis and Delta Facilities 
Other (Davis-Grunsky, Drainage. City of 
Los Angeles) 

Total OMP& R Costs 



Power, and Replacement Costs 

in thousands of dollars 

FEATURE 

Year 

TOTAL 1995 

BY PROJECT FACILITY 

1996 

Feather River Facrl~tres ' 
Nolth Bay Aqueduct 
Su~sun Marsh 
South Bay Aqueduct 
Cal~forn~a Aqueduct: 

Delta to Edmonston 
Edmonston to Perr~s 
WestBranch 
Coastal Branch 

Off-Aqueduct Power Generat~ng Fac~lities 
WaterOualltyMon~torlng 
Dav~s-Grunsky Act Program 
Subtotal 
Payments to/Credlts from PG&E under 
Comprehens~veAgreernent 

Total OMPB R Costs 

(4,053) 
1,509 
2.088 
6,997 

121,287 
83,490 

(9,257) 
4,298 

64,260 
6,973 

142 
277,734 

(3,213) 

274,521 

1997 

(4,088) 
1,763 
2,089 
8,506 

165,145 
135,230 

(9.186) 
9.505 

53,418 
6,973 

142 
369,497 

(2.658) 

366,839 

BY COMPOSITION 

(4,175) 
1,532 
2.089 
7,089 

126,022 
87,430 

(10,337) 
7.810 

64.241 
6,973 

142 
288.816 

(3,074) 

285,742 

1998 

(4,083) 
1.795 
2.089 
8,576 

169,597 
142,593 

(8,671) 
9,590 

50,882 
6,973 

142 
379,483 

(2,519) 

376,964 

(4,134) 
1.629 
2,089 
7,783 

141,423 
109,261 

(9,771) 
8,623 

64,260 
6.973 

142 
328,278 

(2,935) 

325,343 

2,277,334 
4,455,249 

20,687,251 
(5,145,674) 

(24,840) 
1,233,492 

36,081 

(97,141) 
23,421,752 

822,573 

24,244,325 

41,854 
79,833 

175,210 
(93,883) 

(3,213) 
64,260 

650 

(3,193) 
261,518 

13.003 

274,521 

1999 

(140,540) 
86,035 
54,023 

385,315 

8,923,354 
8,961,063 
(248,505) 
437,060 
21 1,983 
129,758 

4,987 
18,804,533 

(8,838) 

18,795,695 

(4,128) 
1,657 
2,089 
7,855 

147,492 
114,768 
(10.528) 

8,711 
61,817 
6,973 

142 
336,848 

(2,797) 

334,051 

Salar~es and Expenses of Headquarters Personnel 
Salarles and Expenses of F~eld Personnel 
Purnp~ng Power 
Used by Pumplng Plants 
Produced by Generat~on Plants 

Payments to/Credfls from PG&E under 
Cornprehens~veAgreement 

Off-Aqueduct Power Generat~ng Fac~l~t~es 
Oroville-Thermal~to Insurance Prern~ums 
Less Portion of Costs Incurred During 
Construct~on 
Subtotal 
Depos~ts to Replacement Reserves 

Total OMPBR Costs 

41,854 
79,821 

275,294 
(97,668) 

(2,658) 
53.41 8 

650 

0 
350,711 

16.1 28 

366,839 

BYPROJECTPURPOSE 

(1,384) 
107,564 
77.1 11 

532,261 

11,237,042 
10,602,246 

(346,593) 
531,531 

1,233,492 
287,155 

8,740 
24,269,165 

(24,840) 

24,244,325 

41,854 
79.833 

180,679 
(94,497) 

(3.074) 
64,241 

650 

0 
269,686 

16,056 

285,742 

2000 

41,854 
79,822 

288,423 
(99,924) 

(2,519) 
50,882 

650 

0 
359,188 

17.776 

376,964 

260.686 

(3,213) 
5,520 

187 

11,072 

269 

274,521 

2001 - 
2035 

1,397,567 
2,720,857 

17,777,842 
(3,872,382) 

(8,838) 
21 1,983 
22,750 

0 
18,249,779 

545,916 

18,795,695 

41,854 
79,828 

224.000 
(95,327) 

(2,935) 
64,260 

650 

0 
31 2.330 

13,013 

325,343 

23,359,987 

(24,840) 
317,471 

11.182 

564,800 

15,725 

24,244,325 

41,854 
79,827 

231,993 
(96,180) 

(2,797) 
61,817 

650 

0 
31 7,164 

16,887 

334,051 

269.690 

(3,074) 
5,523 

187 

13,147 

269 

285,742 

Water Supply and Power Generat~on 
Payments to\Cred~ts from PGBE under 
Comprehens~veAgreernent 

Recreat~on and F~sh and W~ldl~fe Enhancement 
Flood Control 
Miscellaneous Purposes: 
Federal Share, San LUIS and Delta Facrl~t~es 
Other (Davr;-Grunsky, Dramage, C~ty of 
Los Angeles) 

Total OMPBR Costs 

312,008 

(2,935) 
5,719 

192 

10,090 

269 

325,343 

317.669 

(2,797) 
5,754 

193 

12,963 

269 

334,051 

350,838 

(2.658) 
5,888 

197 

12,305 

269 

366,839 

360,016 

(2,519) 
5,969 

198 

13,031 

269 

376.964 

18,197,413 

(8,838) 
214.455 

7,672 

375,580 

9.413 

18,795,695 



Table 25. Annual Service on Bonds Sold through June 30, 1989 

in thousands of dollars (a 

r 
Calendar Series A through V Oroville I Devil Canyon-Castaic I Year 1 Water Bonds I Revenue Bonds Proiect Revenue Bonds I 

Reid Gardner Project 
Pyramid Project 

Series B,C,G and H 
Series A and H WSRB Series F 

TOTAl 

a) PFI 

1,400 12,969 
1,475 12,893 

1,555 12,811 
1,635 12,727 
5,775 12,537 

11,585 12,275 
3,265 11,739 

4,885 11,444 
17,920 10,968 

Bonds WSRB = Water System Revenue Bonds 

Principal 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

Interest 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

7.900 

7,292 
7,292 
7,292 
7,292 
7,238 

7.377 
7,513 
7.447 
7,378 
7,304 

I Princioal Interest I 

b) Principal and interest schedule is adjusted to reflect early redemption of bonds. 
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Table 25. Annual Service on Bonds Sold through June 30, 1989 (contd.) 

in thousands of dollars (a 

1,260 82,260 
2,530 90,098 
4,400 90,210 
6.475 89,967 



Table 25. Annual Service on Bonds Sold through June 30, 1989 (contd.) 

in thousands of dollars (a 
I I I I I 
I I East Branch I Water System I I 

Calendar 
Year 

Facilities 
WSRB Series B.C.D & E I Subtotal I 
Principal 

TOTAL 

Grand Total 
Princi~al Interest I 

c) Serial maturities or mandatory requirements for term bonds. 
d) Includes capitalized interest payments. 



Table 26. Estimated Future Unit Water Charges 

dollars oer acre-foot la 

SWP Service Area 

Feather River 
Capital, OM&R(c(d 

North Bay 
Capital, OM&R 
Power(e 

Total 

South Bay 
Capital, OM&R 
Power(e 

Total 

Coastal 
Capital, OM&R 
Power(e 

Total 

San Joaquin 
Capital, OM&R 
Power(e 

Total 

Southern California 
Capital, OMBR 
Power(e 

Total 

a) These estimated unit water charges differ from those in Table 26 of Bulletin 132-88 due to a number of factors, 
primarily changes in (1) projected water deliveries in some service areas, (2) OM&R costs projected for future 
years, and (3) projected power costs. Actual North Bay construction costs are lower than previously estimated. 

b) These values reflect the effects of assumed future cost escalation. 
c) Operation, maintenance, and replacement. 
d) No power costs are incurred for water delivery to Feather River area contractors. 
e) Power costs of transportation facilities to deliver SWP water to the service area, including costs of Off-Aqueduct 

Power Facilities. 

used for repayment of the California Water Fund are required for financing scheduled capital 
as shown in Line 65. expenditures. 

Line 68: California Water Fund Repayment Line 69: California Water Fund Repayment 
Required for Current Construction Available for Future Construction 

The Bums-Porter Act requires that, after opera- 
tion, maintenance, replacement, and bond service 
requirements have been satisfied, SWP revenues 
shall be transferred to the California Water Fund 
to reimburse the fund for monies expended for 
construction of the State Water Resources Devel- 
opment System. For the finan~ial analysis, repay- 
ment amounts through 2000 shown in Line 68 

Line 69 shows that some revenues in excess of 
expenses are available, beyond present construc- 
tion requirements, to repay the California Water 
Fund. These funds would be available to fund a 
portion of future SWP facilities, and/or be cred- 
ited as repayment against past California Water 
Fund expenditures (see Line 65). The amount 
shown could be transferred to Line 68 if addition- 



al facilities are scheduled for construction which 
would require funding. 

Line 70: Capital Resources Revenues Used 
for Construction 

This line is the same as Line 30. 

Line 71: Total Project Expenses 

This is equal to the sum of Lines 66 through 70. 

Future Costs of Water Service 

Estimates of future water costs are useful to SWP 
contractors in short- and long-range planning of 
their water needs, operations, and budgets. 

Unit water charges displayed in Table 26 repre- 
sent future costs of water by SWP service area. 
The Table 26 unit rates include capital, transpor- 
tation, and operating costs of existing and future 
SWP facilities accounted for in Table 19. The 
unit charges also assume that in 1990 and 2000 
the SWP will be able to deliver full contractor 
requests for water. The unit water charges shown 
in Table 26 are shown both as unescalated 1989 
dollars, and escalated rates reflecting assumed 
future inflation. DWR estimates of future capital 
expenditures include allowances for escalation of 
construction costs at 4 percent for 1990 and at 5 
percent per year thereafter. The escalation rates 
for future power sources vary depending upon the 
source of energy. 
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Appendix 6 
Data and Computations 

Used in 
Determining Water Charges for 1990 

DWR annually furnishes statements of charges to 
the 30 long-term SWP water supply contractors. 
These statements are described in Article 29(e) of 
the "Standard Provisions for Water Supply 
Contract" : 

All such statements shall be accompanied by 
the latest revised copies of the document 
amendatory to Article 22 and of Tables B,  C, 
D, E, F ,  and G of this contract, together with 
such other data and computations used by the 
State in determining the amounts of the above 
charges as the State deems appropriate. 

To comply with Article 29(e), DWR annually 
performs a comprehensive review and redeter- 
mination of all water supply and financial aspects 
of the SWP for the entire Project repayment 
period. This annual redetermination is provided 
for in Water Contract Article 22(f), concerning 
the Delta Water Rate per acre-foot of future en- 
titlement, and in Article 28, with regard to the 
annual Transportation Charges for the entire Proj- 
ect repayment period. 

Appendix B documents the redetermination of 
water charges to be paid by contractors during 
calendar year 1990 and is based upon established 
data about the SWP, both known and projected, 
as of June 30, 1989. The computational pro- 
cedures and interrelationships between tabulations 
in this appendix are outlined in Figures B-1 and 
B-2. All B-tables shown in Figures B-1 and B-2 
are included at the end of this text. Appendix B 
also documents payments by contractors under 
amended Article 21 of the Standard Provisions 
for surplus water deliveries from the SWP. 

these facilities as "Project Conservation Facilities" 
and "Project Transportation Facilities." Following 
is a list of the principal facilities in each 
classification: 

Project Conservation Facilities 

Frenchman Dam and Lake; 

Grizzly Valley Dam and Lake Davis; 

Antelope Dam and Lake; 

Oroville Dam and Lake Oroville; 

Oroville Power Facilities; 

Delta Facilities; 

Additional Conservation Facilities; 

A portion of the Governor Edmund G. Brown 
California Aqueduct from the Delta to Dos 
Amigos Pumping Plant; and 

B.F. Sisk San Luis Dam, San Luis Reservoir, 
and William R. Gianelli Pumping-Generating 
Plant. 

Project Transportation Facilities 

Grizzly Valley Pipeline; 

North Bay Aqueduct; 

South Bay Aqueduct (including Del Valle 
Dam and Lake Del Valle); 

Types of Water Charges The remainder of the California Aqueduct 
from the Delta to Dos Amigos Pumping Plant 

Costs of SWP facilities that are necessary for and all facilities south, including dams and 
either the conservation and development of water lakes in Southern California; and 
supply, or the conveyance of such supply to SWP 
service areas, are included in charges to water 
contractors. The Standard Provisions classify 



Figure 8-2. Relationships of Data Used to Substantiate 
East Branch Enlargement Charges 
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Off-Aqueduct Power Facilities (Reid Gardner 
Unit No. 4, Bottle Rock Powerplant, and 
South Geysers Powerplant). 

The Standard Provisions provide for two basic 
annual charges for Project water: 

The Delta Water Charge, which will be paid 
by all contractors and which will return all 
reimbursable costs of the Project Conservation 
Facilities to the State; and 

The Transportation Charge, in addition to the 
Delta Water Charge, which will be paid by 
those contractors served by the Project Trans- 
portation Facilities and which will return all 
reimbursable costs of such facilities to the 
State. 

The Delta Water Charge is a unit charge applied 
to each acre-foot of SWP water the contractors 
are entitled to receive under their contracts. The 
unit charge, if applied to each acre-foot of all 
such entitlements for the remainder of the Project 
repayment period, will repay all outstanding reim- 
bursable costs of the Project Conservation Facili- 
ties, with appropriate interest, by the end of the 
repayment period (2035). 

The Transportation Charge is a charge for use of 
facilities to transport water to the vicinity of each 
contractor's turnout. Generally, the annual charge 
represents each contractor's proportionate share of 
the reimbursable capital costs and operating costs 
of Project Transportation Facilities. Each contrac- 
tor's allocated share of these reimbursable capital 
costs is amortized for repayment to the State and 
certain variations are allowed in the amortization 
methods. The contractors' shares of reimbursable 
operating costs are repaid essentially in the year 
such costs are incurred by the State. 

The East Branch Enlargement Transportation 
Charge will be paid by seven Southern California 
contractors participating in the enlargement. San 
Bernardino Valley Municipal Water District 
elected to advance funds to pay the district's 
allocated East Branch Enlargement capital costs. 
The remaining contractors will pay an allocated 
share of the debt service on the revenue bonds 
sold to finance the enlargement. Each contractor 
also will pay an allocated share of the minimum 
OMP&R costs of the East Branch Enlargement. 

Composition and Timing of Water 
Charges 

As detailed in Figure B-3, the Delta Water 
Charge and the Transportation Charge consist of 
the following components: 

Conservation and transportation capital cost 
components, which will return to the State all 
reimbursable capital costs; 

Conservation and transportation minimum 
OMP&R components, which will return to the 
State all reimbursable operating costs that do 
not depend upon quantities of water actually 
delivered to the contractors; and 

A transportation variable OMP&R component, 
which will return to the State all reimbursable 
operating costs that depend upon, and vary 
with, quantities of water actually delivered to 
the contractors. 

Article 28 of the Standard Provisions of the water 
supply contracts provides that Transportation 
Charges be redetermined each year. The tables in 
Appendix B present the numerical data used in 
this redetermination. Transportation Charges for 
prior years through 1988 shown in these tables do 
not equal those amounts actually paid by contrac- 
tors. As provided under the Water System Rev- 
enue Bond Amendment to the Water Supply Con- 
tract, differences between actual payments and 
amounts computed in this redetermination are 
accumulated with interest and amortized during 
the remaining years of the contract repayment 
period. AU adjustment computations are shown 
in the attachments accompanying each contrac- 
tor's statement of charges and are reflected in 
revised copies of Tables C through G of the 
contract, also furnished to each long-term water 
supply contractor in the annual statement of 
charges. 

The formula for computing the Delta Water Rate, 
Article 22(f) of the Standard Provisions, provides 
that all adjustments for prior overpayments or 
underpayments of the Delta Water Charge are 
accounted for in a redetermination of the rate. 
Since the redetermined rate applies to all future 
entitlements, such adjustments are amortized dur- 
ing the remainder of the Project repayment per- 



Figure 8-3. Composition of Delta Water Charge 
and Transportation Charge 

NOTE: Excludes costs recovered under the East Branch Enlargement Transportation Charge 

' CAPITAL 
COST 

COMPONENT 

MINIMUM 
OMPBR 

COMPONENT 

CAPITAL 
COST 

COMPONENT 

MINIMUM 
OMP&R 

COMPONENT 

VARIABLE 
OMPBR 

COMPONENT 

1. Planning, designiright of way, and const~ction costs of conservation facilities 
2. O&M costs for newly constructed conservation facilities prior to initial operation 
3. Activation costs for newly constructed conservation facilities 
4. Power costs allocated to initial filling of San Luis Reservoir 
5. Capitalized OBM costs (major repair work, etc.) for conservation facilities 
7. Program costs (portion) to mitigate impacts on current Delta fishery population due to SWP 

pumping prior to 1986 (DWR-DFG Agreement) 

1. . Dired O&M costs of conservation facilities 
a. Headquarters and field divisions (portion) 
b. Insurance and FERC costs (portion) 

2. General O&M costs allocated to consetvation facilities 
a. Contractor Accounting Office (portion) 
b.. Financial and contract administration (portion) 
c. Water rights 
d. Power planning for SWP facilities (portion) 

3. Replacement deposits for SWP control centers (portion) 
4. Credits for a portion of Hyatt-Thermalito power generation 
5. Power costs and credits related to pumping water to San Luis Reservoir for project operations 

(storage changes) 
6. Value of power used and generated by Gianelli Pumping-Generating Plant 
7. Program costs (portion) to offset annual fish losses resulting from pumping at Banks 

Pumping Plant (DWR-DFG Agreement) 

1. Planning, design, right of way, and construction costs of transportation facilities 
2. O&M costs for newly constructed transportation facilities prior to initial operation 
3. Activation costs for newly constructed transportation facilities 
4. Power costs allocated to initial filling of Southern California reservoirs 
5. Capitalized OBM costs (major repair work, etc.) for transportation facilities 
6. Program costs (portion) to mitigate impacts on current Delta fishery population due to SWP 

pumping prior to 1986 (DWR-DFG Agreement) 

1. Direct OAM costs of transportation facilities 
a. Headquarters and field divisions (portion) 
b. Insurance and FERC costs (portion) 

2. General 0AM costs related to transportation facilities 
a. Contractor Accounting Office (portion) 
b. Financial and contract administration (portion) 
c. Power planning for SWP facilities (portion) 

3. Power costs and credits related to pumping water to Southern Callornia reservoirs for project 
operations (storage change) 

4. Power costs for pumping water to replenish losses from transportation facilities 
5. Other power costs 

a. Station service at transportation facility power and pumping plants 
b. Transmission service costs related to "backbone" transmission facilities 

6. Replacement deposits for SWP control centers (portion) 
7. Off-aqueduct power facility costs - bond service, bond cover costs (25% of bond service), bond 

reserves, transmission costs to provide service to "backbone," fuel costs taxes, and 
O&M - less power sales allocated to off-aqueduct power facilities 

.. 8. Program.costs (portion) to offset annual fish losses resulting from pumping at Banks 
Pumping-Plant (DWR-DFG Agreement) 

1. Power purchase costs 
a. Capacity 
b. Energy 
c. Pine Flat bond service. 0&M, and transmission costs allocated to aqueduct pumping plants 

2. Alamo, Devil Canyon, Warne, and Castaic power generation credited at the powerplant reach and 
charged to aqueduct pumping plants 

3. Hyatt-Thermalito and Thermalito Diversion Dam powerplant generation charged to aqueduct 
pumping plants (credits for this generation are reflected in the Delta Water Rate) 

4. Replacement deposits for equipment at pumping plants and powerplants 
5. Credits from sale of excess SWP system power 
6. Program costs {portion) to offset annual fish losses resulting from pumping at Banks 

Pumping Plant (DWR-DFG Agreement) 



iod. This Appendix B includes a redetermination 
of the Delta Water Rate for 1990. 

These redeterminations exclude charges associated 
with water service other than the Delta Water 
Charge and the Transportation Charge. These 
excluded charges (and the manner in which such 
excluded charges are treated herein) are: 

Advances of funds pursuant to Article 24(d) 
of the Standard Provisions, for excess capa- 
city constructed by the State at the request of 
contractors. 

Advances of funds pursuant to Article 10(d) 
of the Standard Provisions, for delivery 
structures (turnouts) constructed by the State 
at the request of contractors. Partial informa- 
tion is included in this appendix concerning 
actual and projected capital costs of such 
delivery structures. Statements concerning 
these costs and data are furnished to the ap- 
propriate contractors at various times and are 
not part of the annual statements. 

Payments for sale and service of surplus 
water to entities other than contractors, pur- 
suant to Article 21 of the Standard Provisions 
are also excluded. These payments are gener- 
ally based upon the unit rates shown in Table 
B-25. Net revenues resulting from "noncon- 
tractor" service are applied as described in 
Bulletin 132-71, page 24. 

Payments under the Devil Canyon-Castaic 
Contract for costs of the Devil Canyon and 
Castaic facilities allocable to power genera- 
tion. Charges under the contract are billed 
separately from those under the Water Supply 
Contract. The treatment of such charges in 
relation to redetermined Transportation Char- 
ges is shown in special attachments to the 
bills of the six participating contractors. 

The time and method of payment for correspond- 
ing components of the Delta Water Charge and 
the Transportation Charge are as follows: 

The capital cost components of the Delta 
Water Charge and the Transportation Charge 
are paid in two semiannual installments, due 
January 1 and July I of each year, on the 

basis of statements furnished by the State 
about July 1 of the preceding year. 

The minimum OMP&R components of the 
Delta Water Charge and the Transportation 
Charge are paid in 12 equal installments, due 
the first of each month, on the basis of state- 
ments fumished by the State about July 1 of 
the preceding year. 

The variable OMP&R component of the 
Transportation Charge is paid in varying 
monthly amounts, due the 15th of the second 
month following actual water delivery. The 
charges are projected based upon a unit 
charge per acre-foot established about July 1 
of the preceding year. These unit charges 
may be revised several times during the year 
to reflect current power costs and revenues. 
These unit charges are applied to actual 
monthly delivery quantities as determined by 
the State on or before the 15th of the month 
following actual delivery. 

Bases for Allocating Reimbursable 
Costs among Contractors 

This section discusses DWR's procedures (dia- 
grammed in the upper right portion of Figure 
B-1) for allocating reimbursable costs of Project 
Transportation Facilities among contractors. 
These costs do not include annual costs of Off- 
Aqueduct power facilities, which are discussed in 
the "Project Water Charges" section. 

Capital and Minimum OMP&R Costs 

Figure B-7, following the text in this appendix, 
shows repayment reaches that are the bases for 
allocating reimbursable costs of Project Transpor- 
tation Facilities among contractors. 

Allocations of reimbursable capital costs and min- 
imum OMP&R costs of each reach are based 
upon the proportionate maximum use of that 
reach by respective contractors under planned 
conditions of full development. 

The derivation of ratios that represent the propor- 
tionate maximum use of each aqueduct reach by 
the respective contractors was described in Bul- 
letin 132-70. The Bulletin 132-70 ratios were 
subsequently revised for (1) the North Bay Aque- 



duct, (2) the South Bay Aqueduct, (3) the Calif- 
ornia Aqueduct from the Delta to the Coastal 
Branch, and (4) the Coastal Branch. 

Revised ratios for the first reach of the California 
Aqueduct and for the South Bay Aqueduct are 
described in Bulletin 132-72 and reflect certain 
contract amendments executed early in 1972 re- 
garding South Bay Aqueduct use (Bulletin 
132-73, pages 33-35). 

Bulletin 132-83 presented revised ratios for reach- 
es in the Coastal Branch and in the California 
Aqueduct from the Delta to the Coastal Branch. 
These revisions reflect a contract amendment with 
Santa Barbara County Flood Control and Water 
Conservation District that reduced maximum an- 
nual entitlement from 57,700 acre-feet to 45,486 
acre-feet. 

Bulletin 132-86, page 170, presented revised 
ratios for reaches of the North Bay Aqueduct. 
These revisions reflect contract amendments ex- 
ecuted with Solano County Flood Control and 
Water Conservation District in 1985 and with 
Napa County Flood Control and Water Conserva- 
tion District in 1986. 

Table B-1 presents the reach ratios currently ap- 
plicable to reimbursable capital costs. 

Table B-2 presents corresponding ratios for reim- 
bursable minimum OMP&R costs. Requested 
excess capacity is omitted when deriving ratios in 
Table B-1 (because the capital costs for the ex- 
cess capacity are paid on an incremental-cost 
basis and not a proportionate-use basis) but is 
accounted for in Table B-2. 

Variable OMP&R Costs 

Contract Article 26(a) provides that the variable 
OMP&R component of the Transportation Charge 
shall return to the State those costs that depend 
upon and vary with the amount of SWP water 
delivered. (The minimum OMP&R component 
returns those operating costs that do not vary 
with deliveries.) Article 26 (a) explains that all 
such costs for a reach for a given year shall be 
allocated among contractors in proportion to the 
actual annual use of that reach by the respective 
contractors. 

Table B-3 summarizes total variable OMP&R 
costs for each SWP pumping and powerplant. 
These variable costs comprise the following: 

a Costs of capacity and energy used, exclusive 
of associated power transmission and station 
service charges (transmission and station ser- 
vice costs are classified as minimum OMP&R 
costs); 

a Credits for capacity and energy produced at 
aqueduct power recovery plants (treated as 
negative costs); and 

a Annual payments to sinking fund reserves to 
finance periodic replacement of major plant 
machinery components having economic lives 
shorter than the Project repayment period. 
Sinking fund payments for 1962 through 1979 
were based upon a schedule determined in 
1970. Sinking fund payments for 1980 
through 2035 are based upon revised replace- 
ment schedules. This schedule was updated 
in 1986. DWR plans to update the replace- 
ment deposit schedule at five-year intervals. 
Current sinking fund payments are substantial- 
ly greater than those projected in 1970. 

Table B-3 excludes plant capacity and energy 
costs associated with surplus water service after 
May 1, 1973. Prior to that date, surplus water 
service was charged the same unit variable 
OMP&R component as entitlement water service. 
The rate structure for surplus water service was 
significantly changed on May 1, 1973. Since 
then, capacity and energy costs for pumping sur- 
plus water have been allocated directly to those 
water contractors receiving that water service. 

Water Conveyance 

Four Appendix B tables present the water con- 
veyance quantities that form the basis of alloca- 
tion of variable OMP&R costs. 

Table B-4 presents the schedules of annual en- 
titlements as set forth in Table A and Article 6(a) 
of each water supply contract. 

Table B-5A shows actual and projected entitle- 
ment water quantities delivered from each 
aqueduct reach to each contractor. Projected 
deliveries for 1989 through 2035 are based on 



contractor requests for future water deliveries. 
The Table B-5A quantities also include non- 
Project water delivered to contractors and surplus 
water deliveries prior to May 1, 1973. (For a 
comparison of historical deliveries with annual 
entitlements, see Table 3 in Chapter 11.) 

Table B-5B presents a summary of actual and 
projected annual entitlement water quantities de- 
livered or to be delivered to each contractor. The 
quantities also include non-Project water and 
surplus water delivered prior to May 1, 1973. 

Table B-6 summarizes the annual entitlement 
water quantities conveyed, or to be conveyed, 
through each aqueduct pumping plant or power- 
plant for each of the following functions: 

Deliveries -- Water Supply: Water made 
available to contractors at down-aqueduct 
delivery structures, including certain hypo- 
thetical quantities to facilitate cost allocations 
for those years when deliveries are made 
from net annual storage withdrawals. The net 
annual amounts of storage withdrawals are 
hypothetically added to the actual amounts 
conveyed from the Delta to the reservoirs, 
since deliveries made from storage withdraw- 
als bear the same variable OMP&R costs per 
acre-foot as if the deliveries were actually 
conveyed that year from the Delta. The hy- 
pothetical increases in the deliveries made 
from reservoir storage withdrawals are offset 
by equal credits to the minimum OMP&R 
costs of the respective reservoirs. Thus, the 
variable OMP&R components per acre-foot 
(Table B-17) may be applied to the total 
annual quantities delivered either from aque- 
duct reservoir storage or from the Delta; 

Initial Fill Water: Water required for initial 
filling of down-aqueduct reaches and reser- 
voirs, or for repayment of preconsolidation 
water used during construction; 

Deliveries -- Recreation: Water delivered to 
down-aqueduct recreation developments or 
used for fish and wildlife mitigation or en- 
hancement; 

Operational Losses: Water lost through 
evaporation and seepage from all down- 
aqueduct reaches; and 

Reservoir Storage Changes: Water placed in 
down-aqueduct reservoir storage after initial 
filling of the reservoirs, including projected 
net annual storage accretions (positive values) 
and withdrawals (negative values) for all 
down-aqueduct reservoirs of the Project 
Transportation Facilities. Those variable 
OMP&R costs (Table B-12) that are allocable 
to storage accretions are assigned to the mini- 
mum OMP&R costs of the respective reser- 
voirs. With one exception, "Reservoir Stor- 
age Changes" also includes SWP water placed 
into Southern California ground water storage 
in 1978 through 1982 (as positive amounts), 
and water withdrawn from storage and deliv- 
ered to contractors in 1979, 1982, 1987, and 
1988 (as negative amounts). The exception is 
Banks Pumping Plant, where ground water 
additions and withdrawals are included in 
"Conservation Water." 

In addition, Table B-6 summarizes the following 
under the heading "Conservation Water" 
(Column 25): 

Net annual water amounts stored and pro- 
jected to be stored in San Luis Reservoir; and 

Water lost and projected to be lost through 
evaporation and seepage from San Luis Res- 
ervoir and from the water conservation por- 
tion of the California Aqueduct. "Conser- 
vation Water" includes initial fill water, 
operational losses, and net annual storage 
changes associated with San Luis Reservoir 
(and the portion of the California Aqueduct 
that is allocated to conservation). The same 
allocation procedure outlined above for trans- 
portation facilities also applies to conservation 
facilities, except that the hypothetical cost 
increases are added to the variable OMP&R 
cost to be reimbursed through the Transporta- 
tion Charge and deducted from the minimum 
OMP&R costs to be reimbursed through the 
Delta Water Charge. 

San Luis Reservoir is operated to conserve water 
for future delivery to downstream contractors. To 
account for costs associated with reservoir stor- 
age, those power and replacement costs of the 
Banks Pumping Plant (a joint transportation- 
conservation facility) that are allocated to the 



Figure B-4. Cost Allocation Factors 

a) Percentages shown are applicable to the remaining costs of the division after excluding costs allocated 
to flood control that are reimbursed by the federal government (22 percent of capital costs) and 
excluding specific power costs of Edward Hyatt and Thermalito powerplants and switchyards. 

b) Percentage shown consists of 48.0 percent recreation and 26.8 percent flood control. 
c) Percentage shown consists of 44.9 percent recreation and 33.1 percent flood control. 

conveyance of annual "conservation water" quan- 
tities, are transferred to the capital costs of San 
Luis Reservoir (during initial fill) or to the mini- 
mum OMP&R costs of San Luis Reservoir (sub- 
sequent to initial fill). In years of net storage 
withdrawal from San Luis Reservoir, a portion of 
the minimum OMP&R cost of the reservoir is 
transferred to the variable OMP&R cost of the 
Banks Pumping Plant. This transfer is equal to 
the variable OMP&R cost per acre-foot of deliv- 
ery through the Banks Pumping Plant for that 
year, multiplied by the acre-feet of deliveries 
derived from San Luis Reservoir storage for that 
year. 

Project Facilities 

Table B-6 also includes non-Project water and 
surplus water delivered prior to May 1, 1973. 

(in percent) 

PROJECT CONSERVATION FACILITIES 

Frenchman Dam and Lake 21.5 0.0 78.5 100.0 

Antelope Dam and Lake 0.0 0.0 100.0 100.0 

Grizzly Valley Dam and Lake Davis 1 .O 1.8 99.0 98.2 

Oroville Division (a 97.1 99.5 2.9 0.5 

California Aqueduct, Delta to 

Dos Amigos Pumping Plant 96.6 96.7 3.4 3.3 

Delta Facilities 86.0 86.0 14.0 14.0 

TRANSPORTATION FACILITIES 

Grizzly Valley Pipeline 100.0 100.0 0.0 0.0 

North Bay Aqueduct 100.0 100.0 0.0 0.0 

South Bay Aqueduct: 

Del Valle Dam and Lake Del Valle 25.2 22.0 74.8 (b 78.0 (c 

Remainder of South Bay Aqueduct 100.0 100.0 0.0 0.0 

California Aqueduct: 

Delta to Dos Amigos Pumping Plant 96.6 96.7 3.4 3.3 

Dos Amigos Pumping Plant to termini 

(excluding Coastal Branch) 94.3 96.9 5.7 3.1 

Coastal Branch 100.0 100.0 0.0 0.0 

All Other Purposes 
(Nonreimbursable) 

Bases for Reimbursable Costs 

Capital 
Costs 

Water Supply 
and Power Generation 

This section describes how the costs allocated by 
the procedures outlined in the preceding section 
are derived. The cost derivation process is dia- 

Minimum 
OMP&R Costs 

Capital 
Costs 

grammed in the upper left of Figure 
B-1. 

Minimum 
OMP&RCosts 

First, the capital and OMP&R costs of all SWP 
facilities are allocated among the various project 
purposes according to the allocation percentages 
in Figure B-4. These percentages are subject 



to future revision. The redeterminations in this 
appendix are concerned only with the costs 
that are allocated to water supply and power 
generation. 

Capital Costs 

Capital costs used in the redetermination in this 
appendix reflect prices prevailing on December 
31, 1988; future cost escalation will be reflected 
in subsequent bulletins. 

Table B-7 presents a reconciliation of estimated 
total capital costs of each Project Conservation 
Facility and each Project Transportation Facility. 

Table B-8 shows costs incurred and projected to 
be incurred by the State in connection with each 
contractor's turnouts. Costs incurred by the State 
for both State- and contractor-constructed delivery 
structures are paid directly by the contractors for 
which the structures are built. (The State incurs 
design review and construction inspection costs in 
connection with contractor-constructed turnouts.) 

Table B-9 lists costs and payments for excess 
capacity built into SWP transportation facilities 
under amendments to contracts with MWDSC, 
San Gabriel Valley Municipal Water District, and 
Antelope Valley-East Kern Water Agency as 
follows: 

Additional costs incurred by the State for re- 
quested excess capacity; 

Advances, by water contractors, of funds for 
such costs; and 

Credits for advances in excess of costs, which 
were applied to the respective contractors' 
installments of the capital cost component of 
the Transportation Charge in 1981. 

Under Amendment 2 of MWDSC's contract, 
809 cfs of excess capacity originally was con- 
structed in reaches of the West Branch at 
MWDSC's request. Under Amendment 7, this 
capacity was reclassified as basic capacity of the 
SWP transportation facilities. MWDSC paid 
$16.3 million as a prepayment of the capital cost 
component of the Transportation Charge in lieu 
of advancing funds for the original requested 
capacity. 

Amendment 5 to MWDSC's contract requires that 
additional costs for modifications to the Santa 
Ana Valley Pipeline (required for enlargement of 
Lake Pems) are to be allocated to MWDSC and 
returned to the State through payments of the 
Transportation Charge. The additional costs to be 
repaid through MWDSC's capital cost component 
for the aqueduct reach from Devil Canyon Pow- 
erplant to Barton Road total about $6.7 million as 
shown in Bulletin 132-72, page 98. 

Table B-10 presents the actual and projected 
annual capital costs of each aqueduct reach that 
will eventually be returned to the State, with 
interest, through contractor payments of the capi- 
tal cost component under the Transportation 
Charge and of debt service under the Devil 
Canyon-Castaic Contract. 

Annual Operating Costs 

Annual operating costs allocable to water supply 
and power generation are returned to the State 
through the minimum and variable OMP&R com- 
ponents of Delta Water and Transportation Char- 
ges and through a portion of the revenues from 
energy sales. All reimbursable operating costs of 
conservation facilities are included in the mini- 
mum OMP&R component of the Delta Water 
Charge. 

Table B-11 lists the actual and projected costs to 
be reimbursed through payments of (1) the mini- 
mum OMP&R component under the Transporta- 
tion Charge, and (2) allocated operating costs 
under the Devil Canyon-Castaic Contract. Table 
B-11 includes the following types of operating 
costs, which are considered to be incurred in 
annual amounts that do not vary with the water 
quantities delivered to the contractors: 

All direct labor charges for field operation 
and maintenance personnel, including as- 
sociated indirect costs; 

A distributed share of general operating costs 
that cannot be identified solely with one 
facility or aqueduct reach; 

Electric power transmission and station ser- 
vice costs allocable to aqueduct pumping and 
power recovery plants; 



All costs for equipment, materials, and sup- 
plies and for replacement of electronic control 
systems; 

Portions of the power and replacement costs 
of all up-aqueduct pumping and powerplants 
that are allocable to the annual conveyance 
of water (I) lost to evaporation and seep- 
age from respective aqueduct reaches, or 
(2) placed into storage in respective reser- 
voirs of the Project Transportation Facilities 
(after initial fill); 

Credits, which offset those costs in (2) above, 
for deliveries drawn from reservoir storage; 
and 

Escalation of projected operating costs at 
6 percent per year for 1989, 4 percent for 
1990, and 5 percent for 1991. 

Table B-12 shows the portions of the variable 
OMP&R costs in Table B-3 that are allocable to 
the water supply delivery quantities shown in 
Table B-6 and reimbursed through payments of 
the variable OMP&R component of the Transpor- 
tation Charge. The following adjustments are 
made to the Table B-3 costs to derive the Table 
B-12 costs: 

A portion of the variable OMP&R costs of 
each plant is allocated to recreation. The 
allocation to recreation is in proportion to the 
quantity of water conveyed through each plant 
each year for delivery to on-shore recreation 
developments. 

That portion of variable plant costs attrib- 
utable to the initial fill of aqueduct reaches is 
allocated to the joint capital costs of respec- 
tive down-aqueduct reaches and reservoirs. 

That portion of costs attributable to evapora- 
tion and seepage is allocated to the joint min- 
imum OMP&R costs of respective down- 
aqueduct reaches and reservoirs. 

Adjustments are made for additions or with- 
drawals from storage in aqueduct reservoirs. 
In years when water is added to storage in 
aqueduct reservoirs, the cost of conveying this 
water into storage is charged to the minimum 
OMP&R costs of the corresponding reservoir. 

The unit cost is equal to the variable 
OMP&R unit rate for the year the water is 
conveyed into storage. In years when storage 
in aqueduct reservoirs is decreased for the 
purpose of making deliveries, a credit is ap- 
plied to the minimum OMP&R costs of the 
reservoir from which the storage is released. 
This credit is equal to the number of acre-feet 
of storage reduction times the variable 
OMP&R unit rate for the year storage is 
released. 

Table B-13 summarizes actual and projected capi- 
tal and operating costs of the initial Project Con- 
servation Facilities to be reimbursed through 
payments under (1) the Delta Water Charge, 
(2) Oroville power sales, and (3) Gianelli 
Pumping-Generating Plant credits. Included in 
Table B-13 are credits applied to the reimbursable 
capital costs of the Project Conservation Facilities 
pursuant to negotiated settlements concerning the 
magnitude of incurred planning costs for the 
period 1952 through 1978. 

Project Water Charges 

This section summarizes the redetermination of 
past and projected components of the Transporta- 
tion Charge for annual revision of Tables C 
through G of each water contract. This section 
also includes the Water System Revenue Bond 
Surcharge and describes derivation of the unit 
Delta Water Rates. Equivalent unit charges for 
each acre-foot of entitlement water service are 
also summarized herein for each contractor and 
each aqueduct reach. All of these calculations 
are diagrammed in the lower half of Figure B-1. 

Transportation Charges 

The accumulation of allocated costs of each 
aqueduct reach to each contractor farms the basis 
for the annual components of the Transportation 
Charge. 

Table B-14 summarizes each contractor's share of 
the capital costs of aqueduct reaches presented in 
Table B-10. These amounts are determined by 
applying proportionate-use ratios set forth in 
Table B-1 to the costs shown in Table B-10. 
The resulting allocated costs are set forth in 
Table C of the respective water supply contracts. 



Prepayments of the capital cost component, re- 
quired under MWDSC's Amendment 7, are in- 
cluded as negative capital costs in Table B-14 
and in Table C of MWDSC's statement of char- 
ges for 1990. Empire West Side Irrigation Dis- 
trict and Devil's Den Water District also prepaid 
capital costs (see Table B-14 footnotes). 

Both Table B-14 and Table C of the six contracts 
for Project water service below Devil Canyon and 
Castaic powerplants include the capital costs re- 
imbursable under the Devil Canyon-Castaic 
Contract. 

T d l e  B-15 summarizes the capital cost com- 
ponents of the Transportation Charge for each 
contractor for each year of the Project repayment 
period, based upon the amortization schedules 
shown in Figure B-5 and determined at the cur- 
rent Project Interest Rate of 4.713 percent per 
annum. These estimated components, subsequent- 
ly adjusted for prior overpayments or underpay- 
ments, are set forth in Table D of the respective 
water supply contracts. Costs of excess capacity 
are billed separately and are not included in 
Table B-15. Table B- 15 includes the debt service 
payments due under the Devil Canyon-Castaic 
Contract for the six contractors down-aqueduct 
from Devil Canyon and Castaic powerplants. 

Table B-16A summarizes the minimum OMP&R 
components of the Transportation Charge for each 
year of the Project repayment period. These 
estimated components, subsequently adjusted for 
prior overpayments or underpayments, are set 
forth in Table E of the respective contracts. The 
total amounts shown in Table B-16A are deter- 
mined by applying the proportionate-use ratios in 
Table B-2 to the reach costs presented in Table 
B-1 1. Table B- 16A excludes charges for Off- 
Aqueduct Power Facilities, which are shown sep- 
arately in Table B- 16B. 

Both Table B-16A and Table E for the six con- 
tractors down-aqueduct from Devil Canyon and 
Castaic powerplants include the portion of operat- 
ing costs payable under the Devil Canyon-Castaic 
Contract. 

Under operating agreements with D M ,  Kern 
County Water Agency is billed for any additional 
operating costs caused by early installation of 
units by Berrenda Mesa Water District in Las 
Perillas and Badger Hill pumping plants (see 
Bulletin 132-71, page 7). Under these agree- 
ments, the following minimum- OMP&R costs of 
Reach 31A are assigned directly to KCWA, with 
the remaining reach costs allocated by application 
of the proportionate-use ratios: 

Table B-16B projects the annual charges for Off- 
Aqueduct Power Facilities allocated to each water 
contractor, adjusted for prior overpayments or 
underpayments of charges. These charges are to 
repay all Off-Aqueduct power costs including 
bond service, deposits for reserves, operation and 
maintenance costs, fuel costs, taxes, and insur- 
ance. The General Bond Resolution, adopted 
October 1, 1979, requires that sufficient revenues 
be collected each year to repay all of these costs. 
In addition, an amount totaling 25 percent of the 
annual bond service is collected each year to 
ensure that sufficient funds are available to cover 
all annual costs. Any revenues collected and not 
needed during the year are refunded to the con- 
tractors in the next year. 

Year 

1 969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

The following tabulation summarizes Off-Aque- 
duct Power Facility charges for 1988. The net 
charges for 1988 are allocated among contractors 
as shown in Table B-16B. 

Total $ 3,348,042 

Direct Charge 

$ 46,510 
46.302 

140,072 
95,016 
72,452 

100.688 
127,456 
138,500 
120,749 
159,728 
121.207 
150,715 

Year 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990. 
1991, 
1992 
1 993 
1994 

Direct Charge 

$ 74,759 
82,692 
89,945 

107,516 
158,784 
136,821 
127,701 
127.625 
164,783 
182,313 
1 90,548 
193,891 
195,058 
196,211 



Figure 8-5. Criteria for Amortization of Capital Costs 
of Transportation Facilities 

Year of 
Initial 

Contractor Payment (a 

Alameda County Flood Control and 
Water Conservation District, Zone 7 1963 (b 

Alameda County Water District 1963 
Antelope Valley-East Kern Water Agency 1963 
Castaic Lake Water Agency 1964 
City of Yuba City (C 
Coachella Valley Water District 1964 
County of Butte (C 
County of Kings 1968 
Crestline-Lake Arrowhead Water Agency 1964 
Desert Water Agency 1963 (d 
Devil's Den Water District 1968 (e 
Dudley Ridge Water District 1968 (e 
Empire West Side Irrigation District 1968 (e 
Kern County Water Agency 
Agricultural Use 1968 (e 
Municipal and Industrial Use 1965 

Linlerock Creek Irrigation District 1964 
Mojave Water Agency 1964 
Napa County Flood Control and Water Conservation District 1966 
Oak Flat Water District 1968 (e 
Palmdale Water District 1964 
Plumas County Flood Control and Water Conservation District 1970 
San Bernardino Valley Municipal Water District 1963 
San Gabriel Valley Municipal Water District 1963 (d 
San Gorgonio Pass Water Agency 1963 (d 
San Luis Obispo County Flood Control 
and Water Conservation District 1964 (f 

Santa Barbara County Flood Control 
and Water Conservation District 1964 (f 

Santa Clara Valley Water District 1963 
Solano County Flood Control and Water Conservation District 1973 
The Metropolitan Water District of Southern California 1963 
Tulare Lake Basin Water Conservation District 1968 (e 
Ventura County Flood Control District 1964 

a) Allocated capital costs of transportation facilities are amortized in equal annual installments, 
unless otherwise noted. 

b) Principal payments on each annual capital cost prior to 1971 delayed until calendar year 
1972, except payments for 1963. 

c) Payments on Delta Water Charge only. 
d) Deferred and added to 1964 payment with accrued interest. 
e) Under Article 45 of the contracts for supply of agricultural water, capital costs of 

transportation facilities allocated to agricultural water supply are amortized via an equivalent 
unit rate per acre-foot applied to the annual entitlements (Table 6-4) through the Project 
repayment period. 

f) Exception: all principal and interest payments for costs of "Coastal Stub" were deferred 
until 1976. 



The following tabulation shows projected charges 
for Off-Aqueduct Power Facilities and an amount 
equal to 25 percent of annual bond service for 
1989 and each year thereafter. 

Item 1988 The annual charges for Off-Aqueduct Power 
Facilities are allocated among contractors in pro- 
portion to the electrical energy required to pump 
entitlement water for the year. The initial alloca- 
tion for the statements of charges is based 
upon estimates of energy to pump requested en- 
titlement water deliveries. An interim adjustment 
in the allocation of power costs may be made in 
May of each year based upon April revisions in 
water delivery schedules for annual entitlement 
and updated cost estimates. A further adjustment 
is made the following year based upon actual en- 
titlement water deliveries and actual costs for 
the year. 

The energy required to pump each contractor's 
entitlement water is calculated using the following 
kWh/acre-foot factors for the pumping plants 
upstream from the delivery turnout. 

Charges ($1 

25% 
Bond Senrice 

13,724,834 

13,997,784 

14,001,030 

14,012,274 

14.01 1,942 

14,010,825 

14,007,934 

14,006,550 

14,009,493 

14,003.978 

14.005.038 

14,002,433 

14,000,116 

13,998,284 

14,012,215 

14,012,452 

14,004,618 

14,018,362 

14,013,895 

14,011.293 

14,003,157 

14,001,637 

14,003,891 

14,071,229 

5,019,474 

5,040,725 

2.01 2,846 

1,106,095 

499,100 

499,909 

Year 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

201 1 

2012 

2013 

2014 

201 5 

2016 

2017 

201 8 

Table B-17 presents a summary of actual and 
projected total variable OMP&R costs for each 
acre-foot of water conveyed through each aque- 
duct pumping plant and powerplant for each year 
of the Project repayment period. These data are 
derived pursuant to Article 26(a) of the Standard 
Provisions, which specifies the following proce- . 
dure for calculating the variable OMP&R com- 
ponent of the Transportation Charge: 

Reid Gardner 

Bottle Rock 

South Geysers 

Subtotal 

Cred~ts 

Off-Aqueduct Power Sales 

Net Charges 

Total 
Annual Cost 

108,448,554 

128,917,871 

130,122,260 

135,302,249 

134,319,469 

130,295,011 

134,299,436 

134,273,635 

134,307,233 

131.836.881 

123,443,750 

120,894,125 

116,583,303 

11 1,236,735 

105,806,327 

98,470,269 

95,030.201 

89,759,837 

84,235,750 

79,882,780 

72,539.474 

68,991,034 

63,698,762 

56,493,733 

21,168,088 

35,763,317 

11,444,574 

5,530,480 

2,495,497 

2,499,541 

An annual charge per acre-foot of projected 
water deliveries to all contractors served from 
or through each reach is determined so the 
projected variable OMP&R costs to be in- 
curred for each reach will be returned to the 
State. 

87,721,647 

18,854,937 

6,181,846 

112,758,430 

(8 
3,842,381 

108,916,049 

The total annual variable OMP&R component 
for any contractor for a given reach is ob- 
tained by multiplying the unit charge as- 
sociated with that reach by the quantity of 
water actually delivered to the contractor 
downstream of the reach. 

The data summarized in Table B-17 have been 
derived by dividing the costs shown in Table B-3 
by the quantities of water shown in Table B-6. 
However, certain costs included in Table B-3 for 
"extra peaking service," which would otherwise 
constitute variable OMP&R costs, are assigned 
directly to contractors requesting this type of ser- 
vice (see Bulletin 132-71, page 21, and Water 
Service Contractors Council Memo No. 593, July 



10, 1970). These costs are excluded from the 
unit charges shown in Table B-17. Extra peaking 
charges for additional power capacity are shown 
be10 w : 

The unit rates shown in Table B-17 constitute the 
rate for the indicated pumping plants and power- 
plants. The cumulative rates shown constitute the 
total rate, cumulative from the Sacramento-San 
Joaquin Delta, and are applicable to deliveries 
from or downstream of the indicated pumping 
plants and powerplants. Extra peaking service 
costs are excluded. 

Pumping Plant 

Barker Slough 

Cordelia-Benicia 

Cordelia-Vallejo 

Cordelia-Napa 

Banks 

South Bay including 

Del Valle 

Dos Amigos 

Las Perillas 

Badger Hill 

Buena Vista 

Wheeler Ridge 

Chrisman 

Edmonston 

Pearblossom 

Oso 

Tahle B-18 shows the variable OMP&R com- 
ponents of the Transportation Charge for each 
contractor for each year of the Project repayment 
period. Table B-18 is developed from the costs 
per acre-foot shown in Table B-17 and the deliv- 
ery quantities for each contractor from each reach 
as shown in Table B-5A, plus any costs for extra 
peaking service. These estimated components, 
subsequently adjusted for prior overpayments or 
underpayments, are set forth in Table F of the 
respective water supply contracts. 

Table B-19 summarizes the annual Transportation 
Charges for each contractor (the sums of the 
corresponding amounts shown in Tables B - 15, 
B-16A, B-16B. and B-18). These estimated pay- 

1) Includes transmission losses. 

kwh per 

at 
Plant 

223 

434 

178 

563 

296 

869 

138 

77 

200 

242 

295 

639 

2,236 

703 

280 

ments, subsequently adjusted for prior overpay- 
ments or underpayments, are set forth in Table G 
of the respective water supply contracts. Both 
Table B-19 and Table G for the six contractors 
down-aqueduct from Devil Canyon and Castaic 
powerplants include debt service and operating 
cost payments due under the Devil Canyon- 
Castaic Contract. 

acre-foot (1 

Cumulative 
from Delta 

223 

657 

401 

786 

296 

1,165 

434 

51 1 

71 1 

676 

971 

1,610 

3,846 

4,444 

4,126 

Delta Water Charges 

Table B-20A shows the calculation of the Delta 
Water Rate for the "initial" conservation facilities 
applicable in 1990, in accordance with the 
amended Articles 22(e) and 22(g) of aU 30 con- 
tracts. The top part of the table shows the cal- 
culation of the Delta Water Rate at a Project 
Interest Rate of 4.713 percent. This Delta Water 
Rate is used to compute future Delta Water Char- 
ges shown in Table B-21 for the 29 long-term 
water.supply contractors who have signed an 
amendment to exclude interest costs from sale of 
water system revenue bonds from the Project 
Interest Rate. One Contractor (City of Yuba 
City) has not signed the Water System Revenue 
Bond Amendment 10 exclude interest costs from 
sale of water system revenue bonds. The Delta 
Water Rate and future Delta Water Charges to 
Yuba City in this appendix are based on a Proj- 
ect Interest Rate of 5.027 percent, which reflects 
the interest costs of the Water System. Revenue 
Bonds, Series A, B, and D. 

Table B-20B shows each component of the 1990 
Delta Water Rates from Table B-20A. 

Table B-21 summarizes the annual Delta Water 
Charge for each contractor. Table B-21 is devel- 
oped by application of the total rate per acre-foot, 
as shown in Table B-20A, to the entitlement 
water for each contractor as shown in Table B-4. 

Table B-22 summarizes the Water System Rev- 
enue Bond Surcharge to the Delta Water Charge 
and the Transportation Capital Cost Component of 
each contractor. The surcharge shown in Table 
B-22 includes the financing costs of WSRB Ser- 
ies B through E. This surcharge is in accordance 
with an amendment to the water supply contracts 
to provide for repayment of Water System Rev- 
enue Bond financing costs. All long-term water 
supply contractors except the City of Yuba City 
have signed this amendment. 



Total Water Charges 

Table B-23 summarizes total annual charges to 
each contractor (the sum of the Transportation 
Charge in Table B-19, the Delta Water Charge in 
Table B-21, and the Water System Revenue Bond 
Surcharge in Table B-22). The charges are unad- 
justed for prior overpayments or underpayments. 
The total Transportation Charge and Delta Water 
Charge for each contractor are detailed in Tables 
B-19 and B-21, respectively. 

Equivalent Total Water Charges 

Table B-24 presents the Transportation and Delta 
Water Charges in terms of the equivalent unit 
charge for each acre-foot of entitlement water 
now estimated to be delivered to the respective 
contractors. These equivalent charges, if applied 
to each acre-foot of entitlement water delivered to 
date, all surplus water delivered prior to May 1, 
1973, and all entitlement water now estimated to 
be delivered during the remainder of the Project 
repayment period (Table B-5B), would provide 
the same principal sum at the end of the Project 
repayment period as annual payments to be made 
under the Delta Water Charge and Transportation 
Charge, plus interest at the Project Interest Rate. 
The Table B-24 equivalent unit Delta Water 
Charges are greater than those in Table B-20A 
because current estimates of entitlement water 
service are appreciably less than the amounts 
shown in Table A for most contractors. 

Equivalent Water Costs by Reach 

Table B-25 presents a summary of the equivalent 
unit transportation cost of conveying entitlement 
water through respective aqueduct reaches of the 
F'roject Transportation Facilities. These unit costs 
provide the basis of charges assessed (1) for "ex- 
tra service" (such as for delivery of entitlements 
down-aqueduct from a contractor's turnout), 
(2) together with the Delta Water Charge per 
acre-foot, for surplus water service to entities 
other than the 30 long-term water supply contrac- 
tors, and for (3) "wheeling se~vice" to entities 
other than the long-term water supply contractors. 
A discussion of wheeling services in the Calif- 
ornia Aqueduct follows at the end of this Appen- 
dix B text. 

The cumulative unit conveyance costs shown for 
reaches in Table B-25 do not necessarily equal 
the equivalent unit Transportation Charges to 
contractors served from such reaches. This is 
because the unit charges of Table B-24 account 
for the rate of water demand buildup and cost 
allocation factors of the individual contractors, 
whereas the unit costs of Table B-25 meld the 
effect of the respective buildups and allocation 
criteria of all contractors whose entitlements are 
conveyed through a given reach. Table B-25 also 
includes surplus water prior to May 1, 1983. 
Table B-25 does not include the unit costs of 
conservation and Water System Revenue Bond 
financing costs shown in Table B-22. 

East Branch Enlargement Facility Charges 

Table B-26 presents DWR's projection of annual 
capital costs of the East Branch Enlargement 
facilities for each aqueduct reach. These projec- 
tions will be redetermined in future bulletins to 
include: 

A reallocation of costs of constructing the 
present East Brarich facilities between Alamo 
Powerplant and Silverwood Lake; 

A reallocation of costs of Silverwood Lake to 
reflect additional use as a result of East 
Branch Enlargement operation; 

Reallocation of costs of San Bemardino Tun- 
nel to reflect redistribution of flow capacities 
necessary for the East Branch Enlargement 
facilities; and 

Actual construction costs of the enlargement. 

These costs will be recovered with interest 
through payments by the seven Southern Califor- 
nia water contractors participating in the enlarge- 
ment, in accordance with their amended water 
supply contracts (Figure B-6). 

Table B-27 lists the projected minimum OMP&R 
costs for each reach of the enlargement to be 
repaid by the seven Southern California contrac- 
tors participating in the East Branch Enlargement. 

Currently, this table shows only the estimated 
incremental minimum OMP&R costs attributable 
to the East Branch Enlargement. Under Article 



Figure B-6. Determination of Factors for Distributing Capital 
and Minimum OMP&R Costs of East Branch Enlargement 

Facilities among Participating Contractors 

21 Palmdale to Liilerock Creek 

1 8A 0.00000000 0.10026560 0.00863214 0.09030544 0.00398406 0.00000000 0.79681276 1.00000000 
19 0.00000000 0.10026560 0.00863214 0.09030544 0.00398406 0.00000000 0.79681276 1.00000000 
20A 0.02271252 0.09798832 0.00843608 0.08825438 0.00389358 0.00000000 0.77871 51 2 1.00000000 
20B 0.02271252 0.09798832 0.00843608 0.08825438 0.00389358 0.00000000 0.77871 51 2 1.00000000 
21 0.02280130 0.098371 34 0.00846906 0.08859935 0.00000000 0.00000000 0.78175895 1.00000000 

22A 0.02280130 0.09837134 0.00846906 0.08859935 0.00000000 0.00000000 0.78175895 1.00000000 
228 0.00000000 0.10066667 0.00866667 0.09066667 0.00000000 0.00000000 0.79999999 1.00000000 
23B 0.00000000 0.1 1064342 0.04028863 0.1 2748046 0.00000000 0.00000000 0.721 58749 1.00000000 
23C 0.00000000 0.12680910 0.04617505 0.00000000 0.00000000 0.00000000 0.82701 585 1.00000000 
24 0.00000000 0.12942779 0.05313351 0.00000000 0.00000000 0.00000000 0.81743870 1.00000000 

25 0.00000000 0.1254061 1 0.053931 12 0.00000000 0.00000000 0.04093567 0.7797271 0 1.00000000 
26A 0.00000000 0.12540611 0.05393112 0.00000000 0.00000000 0.04093567 0.77972710 1.00000000 
268 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 1.00000000 1.00000000 

4 

170 



49 @)(I), the contractors participating in the East 
Branch Enlargement will also share in the re- 
maining minimum OMP&R costs of the affected 
reaches according to a formula to be developed 
by DWR in consultation with the affected con- 
tractors. Once the formula is developed, subse- 
quent versions of this table will reflect the trans- 
fer of a share of the minimum OMP&R costs 
now shown in Table B-11. 

Table B-28 summarizes each contractor's share of 
the estimated capital costs of the East Branch 
Enlargement. 

Table B-29 summarizes the annual capital cost 
components of the East Branch Enlargement 
Transportation Charge for each participating con- 
tractor. 

Table B-30 summarizes the minimum OMP&R 
components of the East Branch Enlargement 
Transportation Charge for each participating con- 
tractor for each year of the Project repayment 
period. 

Table B-31 summarizes the annual East Branch 
Enlargement Transportation charges for each par- 
ticipating contractor (the sums of the correspond- 
ing amounts shown in Tables B-29 and B-30). 

Surplus Water Service 

Surplus water has been delivered from 1968 
through 1986, except during the drought years of 
1977 and 1988. 

Table B-32 shows the quantities of surplus water 
delivered to long-term contractors during the 
period of May 1, 1973 through December 31, 
1988. 

Table B-33 shows the costs for power that have 
been incurred by the State at each pumping plant 
associated with- surplus water deliveries shown in 
Table B-32. 

Table B-34 shows the actual charges to each 
contractor for delivery of the surplus water quan- 
tities shown in Table B-32. The method of de- 
termining these charges is discussed in Bulletin 
132-77, page 117. 

Wheeling Services in the California 
Aqueduct 

When the SWP has additional capability to move 
non-Project water through the California Aque- 
duct, services can include pumping, transportation 
(wheeling) and, if needed, storage in San Luis 
Reservoir. Through separate annual agreements, 
the SWP has provided wheeling to temporary 
federal water contractors, with the CVP providing 
the water and electrical power. In 1975, 20-year 
wheeling agreements were signed that provide for 
wheeling CVP water through SWP facilities to 
the Cross Valley Canal in Kern County. Addi- 
tional agreements provide for storage, generally in 
cases when water cannot be wheeled directly to 
the user on a demand basis. 

Wheeling and storage rates are developed for the 
most part from information shown in Appen- 
dix B. Wheeling rates are calculated from the 
Appendix B tables used in developing contractor 
charges for the year the water is wheeled. For 
example, wheeling rates for 1990 were developed 
from Appendix B tables in Bulletin 132-89. 

Annual wheeling rates are developed from four 
sources: 

Table B-25: capital and minimum OMP&R 
equivalent unit transportation costs of water 
for the aqueduct reaches used; 

Table B-20B: that portion of the Delta Water 
Rate associated with capital and minimum 
costs of California Aqueduct reaches 1, 2A, 
2B, and 3. For SWP purposes, a portion of 
costs for these reaches is allocated to SWP 
contractors as part of the Delta Water Rate. 
These costs are added to wheeling rates be- 
cause they reflect the total costs of construct- 
ing and maintaining these reaches, irrespective 
of the SWP repayment system; 

Variable replacement costs: DWR charges a 
fixed rate for every acre-foot of water going 
through SWP pumping plants to provide 
funds for eventual replacement of equipment. 
Wheeling is through the Banks Pumping Plant 
and sometimes through the Dos Amigos 
Pumping Plant. For 1990, the rates for each 
plant, respectively, are $0.24 and $0.26. 
These rates are revised periodically; and 



Fish agreement costs: On December 30, 1986, 
DWR and the Department of Fish and Game 
entered into an agreement to provide a means 
to offset specific fish losses at the Banks 
Pumping Plant. Specific fish losses are cal- 
culated each year, these calculations are used 
to develop payment amounts for a fund to 
pay fishery program costs. These costs are 
then recalculated on an acre-foot basis by 
DWR, and reallocated to water users based on 
acre-feet of pumped water. Wheeling char- 
ges are based on estimates of the maximum 
likely fish losses associated with pumping in 
the Delta during the year. 

During May, June, and July, the SWP operates 
under Delta export limitations as a condition of 
SWP water right permits. When deliveries from 
the California Aqueduct are requested during key 
summer months, some of the Cross Valley Canal 
Agreement or annual wheeling contractors may 
want to use water stored in the SWP share of 
San Luis Reservoir. 

Advance deliveries are made from SWP water 
stored in San Luis Reservoir provided that the 
USBR agrees to replace the water later in the 
year. The San Luis Reservoir use charge is equal 
to the San Luis Reservoir portion of the Delta 
Water Rate as shown in Table B-20B, plus the 
estimated value of the net energy costs to replace 
water in the San Luis Reservoir. 

For 1990, the basic wheeling charge to Reach 
12E and to Reach 31A is shown in the following 
table: 

These rates do not include charges for the follow- 
ing items and may increase, as necessary, due to: 

Year 

1972 

1973 

1974 

1975 

1976 

1978 

8 An annual minimum use-of-facility charge of 
$1,000 levied to assure the recovery of costs 
associated with implementation and adminis- 
tration of these wheeling contracts during 
1989. The minimum fee will be applied to 
the first $1,000 of use-of-facilities charges 
incurred as a result of water delivered; 

8 A charge for the proportionate share of the 
costs to offset direct fish losses associated 
with SWP pumping at the Banks Pumping 
Plant, determined by DWR. For monthly 
billing purposes an estimate of $1 per acre- 
foot is used; 

TLBWSD = Tulare Lake Basin W.S.D. 

DRWD = Dudley Ridge Water District 

Kings = County of Kings 

Agency(1 

KCWA 

TLBWSD 

KCWA 

KCWA 

KCWA 

KCWA 

KCWA 

DRWD 

Kings 

AVEKWA 

A charge of $6.02 per acre-foot for use of 
the State's share of San Luis Reservoir, if 
releases from the State's share of the reser- 
voir are required; 

Any identified increase in the cost of power 
operations as a result of the use of the State's 
share of the San Luis Reservoir, if releases 
from the State's share of the reservoir are 

Pumping Plant 

Dos 
Amigos 

($1 
9,553 

10 

494 

41.832 

2,086 

43 

2,322 

Las Perillas 
and 

Badger Hill 

($1 
24.700 

6,016 

7.140 

6,397 

1.981 

3,772 



required during the May, June, and July 
pumping curtailment; 

Any identified increase in power operations as 
a result of the use of the State's share of San 
Luis Reservoir; 

Additional power scheduling and transmission 
charges if water is wheeled through Las Peril- 
las Pumping Plant; and 

Any other identified increase in cost that 
would otherwise have to be borne by the 
SWP contractors as a result of the wheeling. 

Surplus Water and Unscheduled Water 
Administrative Charges 

The costs associated with administering the sur- 
plus and unscheduled water programs are divided 
into five categories and updated annually. Both 
programs are administered separately. The cate- 
gories are as follows: 

Category I - Setup Costs: activities include 
setting up the initial surplus or unscheduled 
water program, receiving and verifying sur- 
plus water requests, preparing annual surplus 
or unscheduled water contracts, and determin- 
ing surplus water availability. 

Category 2 - Costs Determination: activities 
include either preparing letters notifying all 
surplus water contractors, or verbally notify- 
ing all unscheduled water contractors of the 
maximum charge for water each month and 
determining final delivery amounts and 
charges. 

a Category 3 - Schedule Revision Costs: this is 
applicable to the surplus water program only. 
Activities include analyzing revised operation 
studies and preparing revised delivery 
schedules. 

Category 4 - Delivery Billing Costs: activities 
include analyzing delivery data from O&M 
field divisions, updating data summaries, and 
preparing monthly bills. The multiple sched- 
uling each month for unscheduled water is 
included in the delivery billing costs. 

;. Category 5 - Computer Program Development 
Costs: activities include developing computer 
programs to allocate available surplus or un- 
scheduled water among contractors and deter- 
mining the power charge for pumping surplus 
or unscheduled water. These costs are not 
incurred annually. 



Figure 8-7. Repayment Reaches and Descriptions 
PROJECT TRANSPORTAT ION F A C I L I T I E S  

CORDELIA 
PUMPING PLANT 

NORTH BAY AQUEDUCT 

1 BARKER SLOUGH THRU FAIRFIELDNACAVILLE TURNOUT 
2 FAIRFIELD/VACAVILLE TURNOUT TO CORDELIA FOREBAY CALIFORNIA AQUEDUCT 

3A CORDELIA FOREBAY THRU BENlClA AND VALLEJO TURNOUTS 
38 CORDELIA FOREBAY THRU NAPA TURNOUT RESERVOIR NORTH SAN J O A Q U I N  D I V I S I O N  

OOS AMIGOS PUMPING P L A N T  

HARVEY 0. BANKS DELTA THRU BETHANY RESERVOIR 
:A BETHANY RESERVOIR TO ORESTIMBA CREEK 
2 6  ORESTIMBA CREEK TO O ' N E I L L  FOREBAY 

SOUTH BAY 
PUMPING P L A N T  SAN L U l S  O l V l S l O N  

J A  SAN L U l S  DAM, RESERVOIR AND PUMPING-GENERATING 
P L A N T ,  

3 O ' N E I L L  FOREBhY TO DOS AMIGOS PUMPING PLANT 
4 DO5 AMlGOS PUMPING PLANT TO PANOCHE CREEK 

SOUTH BAY AQUEDUCT 
5 PANOCHE CREEK TO F I V E  P O I N T S  
6 F I V E  P O I N T S  TO ARROYO PASAJERO 
7 ARROYO PASAJERO TO KETTLEMAN C I T Y  

1 BETHANY RESERVOIR THRU ALTAMONT TURNOUT 

L A S  PERILLAS 
PUMPING PLANT 

POWERPLANT 

34 IOA 

2 ALTAMONT TURNOUT THRU PATTERSON RESERVOIR 
4 PATTERSON RESERVOIR TO DEL VALLE J U N C T I O N  
5 D E L  V A L L E  J U N C T I O N  THRU LACE OEL V A L L E  
6 DEL V A L L E  J U N C T I O N  THRU SOUTH LIVERMORE TURNOUT 
7 SOUTH LIVERMORE TURNOUT THRU V A L L E C I T O S  TURNOUT 
8 V A L L E C I T O S  TURNOUT THRU ALAMEDA-BAYSIDE TURNOUT 

1 6 A  WIND GAP PUMPING PLANT TO A.  D. EOMONSTON 
PUMPING PLANT 

SOUTH SAN J O A Q U I N  D I V I S I O N  

8C KETTLEMAN C I T Y  THRU M l L H A M  AVENUE 
8 0  M l L H A M  AVENUE THRU AVENAL GAP 
9 AVENAL GAP THRU TWISSELMAN ROAD 

TEHACHAPI  D I V I S I O N  

1 7 E  A. 0 .  EDMONSTON PUMPING PLANT TO CARLEY V.  PORTER 
TUNNEL 

1 7 F  CARLEY V. PORTER TUNNEL TO JUNCTION, WEST BRANCH, 
C A L I F O R N I A  AQUEDUCT 

9 ALAMEOA-BAYSIDE TURNOUT THRU SANTA CLARA 
1 0 1  TWISSELMAN ROAD THRU LOST H I L L S  

TERMINAL F A C I L I T I E S  
1 1 8  LOST H I L L S  TO 7 T H  STANDARD ROAD 

SAN L U l S  PUMPING- 
120 7 T H  STANDARD ROAD THRU E L K  H I L L S  ROAD 
1 2 E  E L K  H I L L S  ROAD THRU TUPMAN ROAD 

GENERATING PLANT 1 3 0  TUPMAN ROAD TO BUENA V I S T A  PUMPING PLANT 
1 4 A  BuENA V I S T A  PUMP~NG PLANT THRU SANTIAGO CREEK 
1 4 0  SANTIAGO CREEK THRU OLD R I V E R  ROAD 

S A N  L U l S  RESERVOIR 14C OLD R I V E R  ROAD TO WHEELER RIDGE PUMPING PLANT 
1 5 A  WHEELER RIDGE PUMPING PLANT TO WINO GAP 

PUMPING PLANT 

MOJAVE D I V I S I O N  

I 8 A  JUNCTION, WEST BRANCH, C A L I F O R N I A  AQUEDUCT 
THRU ALAMO POWERPLANT 

1 9  ALAMO POWERPLANT TO FAIRMONT 
19C BUTTES JUNCTION THRU BUTTES RESERVOIR 
2 0 A  FAIRMONT THRU 7OTH STREET WEST 
2 0 8  7 0 T H  STREET YEST TO PALMDALE 
2 1  PALMDALE TO L I T T L E R O C K  CREEK 
2 2 A  L I T T L E R O C K  CREEK TO PEARBLOSSOM PUMPING PLANT 
2 2 8  PEARBLOSSOM PUMPING PLANT TO WEST FORK MOJAVE 

R I V E R  
2 3  WEST FORK MOJAVE R I V E R  TO SILVERWOOD LAKE 

CEDAR SPRINGS DAM AND SILVERWOOD LAKE 

SANTA ANA O l V l S l O N  

2 5  S I L V E R Y 0 0 0  LAKE TO SOUTH PORTAL. SAN BERNARDINO 

COASTAL BRANCH, CALIFORNIA AQUEDUCT T 12D 
TUNNEL 

2 6 A  SOUTH PORTAL, SAN BERNAROINO TUNNEL THRU 

J I A  AVENAL GAP TO D E V I L ' S  DEN PUMPING PLANT 
D E V I L  CANYON P O W E R P U N T  

I ~ A  DEVIL'S DEN PUMPING PLANT T n u u  SAN LUIS OEISPO 
28G DEVIL CANYON POWERPUNT T O  BARTON ROAD 

P O W E R P U N T  
2 a H  BARTON ROAD TO LAKE P E R R I S  

3 4  SAN L U l S  O B I S P O  P O W E R P U N T  TO ARROYO GRANDE 
BUENAVISTA 2 8 J  P E R R I S D W A N D L A K E P E R R I S  

3 5  ARROYO GRANDE THRU SAHTA M A R I A  T E R M I N U S  14A 

WHEELER RlDGE PUMPING PLAN7 
GAP PUMPING PLANT 

BRANCH, 

W I L L I A M  

C A L I F O R N I A  

OSO PUMPING PLANT A.D. EDMONSTON PUMPING 

WARNE POWERPLANT BUTTES RESERVOIR 

2 2 A  

CASTAIC LAKE 

AQUEDUCT 

JUNCTION, WEST BRANCH, C A L I F O R N I A  AQUEOUC1 
THRU OSO PUMPING PLANT 

0 5 0  PUMPING PLANT THRU Q U A I L  EMBANKMENT 
OUAIL EMBANKMENT THRU WARNE POWERPUNT 
PYRAMID ON4 AND LAKE 
PYRAMID LAKE THRU C A S T A I C  P O W E R P U N T  
C A S T A I C  D M  AND LAKE 

PLANT 

 OM PUMPING PLANT 

SILVERWOOD L A K E  

D E V I L  CANYON POWERPLANT 

LAKE g:8J 
PERRIS 



Tables B-1 through B-34 follow 



TABLE B-1. Factors for Distributing Reach Capital Costs among Contractors 

1 SOUTH BAY AQUEDUCT 

Sheet 1 of 2 

Bethany R~seNoir thru Altanant Turnout 
AHamont Turnout thru Patterson ReSENoil 
Patterson Reservoir to Del Valle Jundion 
Del Valle Junction t h ~  Lake Del Valle 
Del Valle Junction thru South Livemre Turnout 

Sodh Livermore Turnout thru Vallecios Turnout 
Valledtcs Turnout thru Ahrneda-Baysde Turnout 
Alameda-Baysde Tumout thru Sanla Clara Terminal F 

Total 

1 ,00000000 
1.00000000 
1.00000000 
1.00000MM 

CALIFORNIA AQUEDUCT 

Dellathru Bethany Reservoir 

Reech 
No. 

SOUTHBAYAREA 

Reach Deecrption 
, 

NORTH BAY AREA 

Reach 
No. 

1 
2A 
28 
3 
4 
5 
6 
7 

8C 
8D 

9 
10A 
11 B 
120 
12E 
138 
14A 
148 
14C 
15A 
16A 

- 17E 
17F 
18A 
19 

19C 
X)A 
208 
21 

22A 

228 
23 
24 
25 

26A 

28G 
26H 
28J 
29A 
29F 
29G 
29H 
29J 
30 

31A 
33A 
34 
35 

0.29667895 0.703321 05 
0.38414551 0.61585449 

1.- 
1.00000000 

1 
2 
3A 
38 

Future 
Contractor 

Nape 
County 

FCIWCD 
NORTH BAY MUEDUCT 

Barker Slough thru FairfielWacaville Turnout 
Fairfiel$Vacaville Turnout to Cordelia Forebay 
Cordella Forebay thru Ben~cia and Vallep Tur,nouls 
Cordelia Forebay thru Napa Turnout Resewo~r 

SantaClara 
Valley 
Waer 
Distrid 

Alameda 
Cwnty 

FCIWCD, 
Zone7 

Sdmo 
County 

FCaWCD 

Reach Description 

CALIFORNIA AWEDUCT 
Della thru Bethany Reservoir 
Bethany Resewo~r to Orestimba Creek 
Orestirrba Creek to O'Neill Forebay 
O'Neill Forebay to D w  Amigos Pumping Plant 
Dos Amigos Pump~ng Plant to Panoche Creek 
Panoche Creek to Five Points 
Five Points to Arroyo Pasajero 
Arroyo Pasaiero to Kettleman City 
Kettleman Cdy thru Milham Avenue 
Milham Avenue thru Avenal Gap 

Avenal Gap thru Twisselman Road 
Twisselman Road thru Lost Hills 
Lost Hills to 7th Standard Road 
7th Standard Road t h ~  Elk Hilk Road 
Ek Hilk Road thru Tupman Road 
Tupman Road to Buena Vista Pumping Plant 
Buena Vi ta  Pumpinf,Pl$ thru Santiago Creek 
Santiago Creek t h ~  Id R~ver Road 
Old River Road to Wheeler Ridge Pumping Plant 
Wheeler Ridgs Pumping Plant to Chriman Pumping Plant 
Chrisman Pumping Plant to Edmonston Pumping Plant 
Edmonston Pump~ng Plant to Porter Tunnel 
Porter Tunnel to Junction. West Branch. CaM. Aqueduct 
Junction. West Branch, Calif. Aqueduct thru Alam Pwp. 
Alamo Powerplant to Fairmont 

Buttes Junction thru Buttes ReSeNoil 
Fairmont thru 70th Street West 
70th Street West to Palmdab 
Palmdab to L'nlerodc Creek 
L'ttbrock Creek to Pearblossom Pumping Plant 

Pearblossom Pumping Plant to West Fork Mojave River 
West Fork Mojave River to Silverwood Ldte 
Cedar Springs Dam and Silverwood Lake 
Silverwood Lake to South Portal San Bernardino Tunnel 
Soulh Portal, San Bernardino Tunnel thru Devil Canyon Pwp. 

Devil Canyon Powerplant to Barton Road 
Barton Road to Lake Perris 
Penis Dam and Lake Perris 
Junction. West Branch. Calif. Aqueduct thru Oso P. P. 
Oso Pu in Plant thru Quail Embankment 
Quail ~%$ment thru Warne Powerplant 
Pyramid Dam and Lake 
Pyramid La48 thru Castaic Powerplant 
Castaic Dam and Ldte 
Avenal Gap to Devil's Den Pumping Plant 
Devil's Den Pumping Plant thru San Luis Obispo Powerplant 
San Luis Obispo Powerplant to Arroyo Grande 
Arroyo Grande thru Santa Maria Terminus 

Alameda 
County 
Weler 
Distrid 

CENTRAL 
COASTAL AREA 

0.00533047 0.00983404 0.02939503 0.00890866 0.00528393 0.00133628 0.00871425 
0.00557252 0.01028060 0.03072975 0.00931319 0.00552151 0.00139638 0.00910607 
0.00557864 0.01029191 0.03076360 0.0093MM 0.00552915 0.00139831 0.00911867 
0.00557758 0.01028995 0.03075777 0.00922168 0.00552856 0.00139816 0.00911771 
O.M)557M6 0.01028790 0.03075165 0.00931982 0.00552794 0.00139801 0.00911670 

0.00557506 0.01028534 0.03074401 0.00931751 0.00552717 0.00139781 0.00911543 
0.00557297 0.01028147 0.03073244 O.OD931400 0.00552602 0.001 39750 0.0091 1351 
0.00557229 0.01028022 0.03072873 0.00931287 0.00552565 0.00139740 0.00911289 
0.00557143 0.01027864 0.03072405 0.00931 145 0.00552517 0.00139729 0.0091 121 1 
0.00568653 0.01049097 0.03135878 0.00950380 0.00564073 0.00142650 0.00930269 

0.03437577 0.01041812 0.00618845 0.00156502 0.01020599 
0.03492681 0.01058510 O.CC628966 0.00158061 0.01037292 
0.03848657 0.01 166387 0.00694140 0.00175542 0.01 144773 
0.04046660 0.01226391 0.00730484 0.00184732 0.01201709 
0.04052108 0.01228043 0.00731580 0.00185010 0.01206514 

0.04397523 0.01332721 0.00794772 0.00200992 0.01310729 
0.04618687 0.01399742 0.00835456 0.00211281 0.01377821 
0.04702647 0.01425185 0.00851020 0.00215219 0.01403690 
0.04846556 0.01468794 0.00877627 0.00221947 0.01447369 
0.04927653 0.01493368 0.00892667 0.00225752 0.01472172 

0.05113509 0.01549688 0.00927017 0.00234438 0.01528821 
0.05355379 0.01622984 0.00971819 0.00245767 0.01602709 
0.05366827 0.01626453 0.00973908 0.00246295 0.01606154 
0.13236112 0.02399390 0.00606795 0.03957043 
0.13237766 0.02399451 0.00606811 0.03957141 

1 .WMXXXX) 
0.06847930 0.02576425 0.00651573 0.04249001 
0.02276024 0.0270291 7 0.W683555 0.04457607 
0.02318952 0.02754717 0.00696651 0.04543034 
0.01 181 870 0.02794143 0.00706621 0.04608044 

0.02827552 0.00715074 0.04663153 
0.00324449 0.00818122 0.005351 17 
0.01024605 0.01251569 0.01690478 

0.02736564 
0.02736563 
0.02736564 
0.02646380 
0.02736563 
0.026371 31 

0.10560302 0.19482503 
0.35150790 0.64849210 
0.24688802 0.7531 1198 
0.1 8022524 0.81 9i7476 

SOUTHERN CALIFORNIA AREA 

Sen LUIS 
Obispo 
County 

FCIWCD 

Santa 
Biutxlra 
County 

FC&WCD 

Desert 
Water 

Agency 

Crestline- 
Lake 

Arrowhead 
Water 

Agency 

Antelope 
Valley- 

East Kern 
Water Agency 

Castaic 
Lake 
Water 

Agency 

Coachella 
Valley 
Water 
Diid 



TABLE B-1. Factors for Distributing Reach Capital Costs among Contractors 
Sheet 2 of 2 

Reach 
No. 

1 
2A 
28 
3 
4 

SAN JOAQUIN VALLEY AREA 

Total 

1.00000000 
1 ,00000000 
1.00000000 
1.00000000 
1 .M)(M0000 
1.00000000 
1.00000000 
1 ,00000000 
1.00000000 
1.00000000 

1 .OW00000 
1 .00000000 
1.00000000 
1 .00000000 
1 ,00000000 

1.00000000 
1.00000000 
1.00000000 
1 .00000000 
1.00000000 
1 ,00000000 
1.00000000 
1.00000000 
1 .00000000 
1.00000000 

1.00000000 
1.00000000 
1.00000000 
1.- 
1 .00000000 

1 .MM00000 
1.00000000 
1.00000000 
1.00000000 
1.- 
1.00000000 
1 .00000000 
1.00000000 

1 .00000000 
1.00000000 
1.00000000 
1 .woMxMo 
1 .MXXXXXX) 
1.00000000 

1.00000000 
1.00000000 
1 ,00000000 
1.00000000 

SOUTHERN CALIFORNIA AREA (continued) 

Tulare Lake 
Basin 

WaerSiuage 
Distrid 

CALIFORNIA AQUEDUCT 
0.00377824 0.01707931 0.00088687 0.00254710 0.02742073 0.30633442 0.00090702 0.00167139 0.03505306 
0.00394038 0.01781205 0.00092491 0.00286276 0.028645M 0.31948963 0.00094755 0.00174305 0.03655686 
0.00395099 0.01788013 0.00092740 0.- 0.02869070 0.32034362 0.00094904 0.03665560 
0.00395208 0.01766513 0.00092766 O.CO266517 0.02868917 0.- 0.00094899 0.03666585 
0.00395323 0.01787039 0.000%?794 O.M)266463 0.02868756 0.32052214 0.00094893 0.03687664 

SenOekiel 
Valley 

M u n w  
Wrler 
DirM 

County 
of 

K ~ w  

Ventura 
Camty 
Flood 

Contrd 
District 

SenOaponb 
Paas 

Waer 
Agency 

Sen 
Bemardm 
Munk@d 

Wrler 
Distrid 

1 
2A 
28 
3 
4 

5 
6 
7 

BC 
8D 

9 
10A 
118 
12D 
12E 

138 
14A 
148 
14C 
15A 

16A 
17E 
17F 
18A 
19 

19C 
20A 
208 
21 

22A 

228 
23 
24 
25 

26A 
28G 
28H 
28J 
29A 
29F 
29G 
29H 
29J 
30 
31A 
33A 
34 
35 

- 

Reach 
No. 

Oak Flat 
Wrler 
D W  

Devil's Den 
Wrler 
Distrid 

KemCowty WaterAgency 

The 
MetropdPan 
Wrler Dimtrld 
OfSolrthem 
California 

0.00349187 0.01101303 0.00368180 0.02363192 0.008.50449 O.M)398626 0.43940271 0.W429334 
0.00051421 0.01151300 0.00385943 0.02489456 0.006- 0.00416362 0.45932579 0.00448830 
0.00051477 0.01152575 0.00386368 0.02472869 0.00880672 0.00416938 0 . 4 5 m  0.00449324 
0.00051469 0.01152359 0.00386296 0.02472605 O.MWB0580 0.00416893 0.45976950 0.00449238 
0.00051459 0.01152131 0.00386218 0.02472327 O.M)880482 0.00416846 0.45968394 0.00449149 

0.00051448 0.01151846 0.00386122 0.02471980 0.00680361 0.00416788 0.45957709 0.00449037 
0.00051427 0.01151416 0.00385978 0.02471455 0.00880178 0.00418698 0.45941542 O.UM48869 
0.00051421 0.01151278 0.00385931 0.02471286 0.00880118 0.00416671 0.45936358 0.00448816 
0.00051414 0.01151103 0.00385874 0.02471073 0.- 0.00416634 0.45929816 0.00448747 
0.00052475 0.01174889 0.00393847 0.02522753 0.00694206 0.00425349 0.46880430 0.00458017 

0.00057523 0.01287942 0.00431739 0.02767698 0.00761389 0.00466647 0.51396901 0.00502081 
0.00058444 0.01308595 0.00438660 0.02812958 0.00773752 0.00474279 0.52223261 0.00510129 
0 . ~ 0 1  0.01442004 0.00483371 0.031W05 0.W853455 0.00523416 0.57558975 0.00562119 
O.M)067713 0.01516215 0.00508241 0.03266922 0.00897859 0.00550818 0.60527969 0.00591035 
0.00067804 0.01518261 0.00508926 0.03271816 0.00899156 0.00551643 0.60610827 0.00591831 

0.00073586 0.01647710 0.00552311 0.03554404 O . M ) 9 W  0.00599288 0.65787670 0.00642277 
0.00077287 0.01730602 0.0058O090 0.03736329 0.01026124 0.00629961 0.69105032 0.00674576 
0.00078692 0.01762073 0.00590636 0.03805925 0.01045073 0.00641694 0.70365858 0.00686838 
0.00081102 0.01816015 0.00608712 0.03924904 0.01077498 0.00661755 0.72526113 0.00707853 
0.00082461 0,01846415 0.00618901 0.03992156 0.01095807 0.00673092 0.73744044 0.00719696 

0.00085571 0.01916080 0.00642247 0.04145755 0.01137675 0.00698987 0.76533786 0.00746838 
0.00089617 0.02006742 0.00672629 0.04346097 0.01192239 0.00732766 0.80165539 0.00782162 
0.00089809 0.M011032 0.00674067 0.04355439 0.01194796 0.00734341 0.80337045 0.00783834 
0.00221525 0.04960424 0.01662681 0.10730448 0.M944860 0.01803191 0.57469531 
0.00221522 0.04960300 0.01662640 0.10733707 0.02944876 0.01809229 0.57469557 

0.00237800 0.05324853 0.01784830 0.11522152 0.03161799 0.01942668 0.617LXX71 
0.00249470 0.05586075 0.018723W 0.12087843 0.03316986 0.M038045 0.64729088 
0.00254199 0.05692052 0.12319480 0.W38W24 0.02077093 0.65963498 

0.05773081 0.12495766 0.03428605 0.02106816 0.66905054 

0.058421 35 0.12645207 0.03489614 0.02132008 0.67705257 
0.14467451 0.03968010 0.02439237 0.77446614 
0.22243002 0.- 0.02843498 0.66607404 
0.14947726 0.03997502 0.02520426 0.78534346 
0.14947726 0.03997502 0.02520426 0.78534346 
0.05126137 0.94873863 

1.00000000 
1.00000000 
0.95944607 0.01318829 
0.95944608 0.01318829 
0.95944609 0.01318827 
0.96446829 0.00906791 
0.95944608 0.01318829 
0.96499830 0.00863039 

Errpint 
West Side 
lmi@an 
Distrid 

Dudey Ridge 
Waer 
Distrid 

' M u n w  
and 

lndusbial 

Liilerodc 
Creek 

lnigallon 
Distrid 

Futue 
Ccntradw 

SanJaeqdn 
valley 

A~riarturel 

w e  
Wrler 

~ C Y  

Palmdele 
Wrler 
Distrid 



TABLE 8-2. Factors for Distributing Reach Minimum OMP&R Costs among Contractors 

NORTH BAY AREA ( SOUTH BAY AREA 
I I Alameda 1 Alamede ISanta Clara] 

Sheet 1 of 2 

1 I I I N- I solano I county I county I ~ a ~ l e y  I I 
Reach Reach Descrption c o h y  County FCCLWCD, ~ r t &  Water Future 
No. FCCLWCD FC&WCD Zone7 Diid D i W  Cordrador 

NORTH BAY AaUEDUCT 
Barker Slough thru FaitfieMNacaville Turnwt 0.27960540 0.72039460 
FaitfieldNacaville Turnout to Cordelia Forebay 0.38414551 0.61585449 
Cordelia Forebay thru Benicia and Vallejo Turnouts 1 .MXXM000 
Cordelia Forebay thru Napa Turnout Reservoir 1 .MXXX)MM 

I I SOUTH BAY AQUEDUCT I I 
1 Bethany Reservoir thru Altamont Turnout 
2 Altamnt Turnout thru Pailenon Reservoir 
4 Patterson Reservoir to Del Valle Junction 
5 Del Valle Junction thru Lake Del Valle 
6 Del Valle Junction thru South Livermore Turnout 

l i l  
South Livermore Turnout thru Vallecitos Turnout 
Vallecitos Turnout thru Ahmeda-Bayside Turnout 
Ahmeda-Bayside Turnout thru Santa Clara Term~nal Facillies 

CALIFORNIA AQUEDUCT 

1 Delta thru Bethany Reservoir 

Told 1 

Reach 
No. 

1 
2A 
20 
3 
4 

5 
6 
7 

8C 
8D 

9 
10A 
11 B 
12D 
12E 

138 
14A 
140 
14C 
15A 
16A 
17E 
17F 
18A 
19 

19C 
20A 
208 
21 

22A 

220 
23 
24 
25 

26A 
28G 
28H 
28J 

29A 
29F 
29G 
29H 
29J 
30 
31A 
33A 
34 
35 

Reach Descrption 

CALIFORNIA AQUEDUCT 

Delta thru Bethany Reservoir 
Bethany Reservo~r to Orestimba Creek 
Orestirha Creek to O'Neill Forebay 
O'Neill Forebay to Dos Amigos Pumping Plant 
Dos Amigos Pumping Plant to Panoche Creek 
Panoche Creek to Five Points 
Five Points to Arroyo Pasajero 
Arro o Pasajero to Kettleman City 
~e t t iman  Clty thru Milham Avenue 
Milham Avenue thru Avenal Gap 

Avenal Gap thru Twisselman Road 
Twisselman Road thru Lost Hills 
Lost Hills to 7th Standard Road 
7th Standard Road thru Elk Hills Road 
Elk Hills Road thru Tupman Road 

Tupman Road to BuenaVista Pumping Plant 
Buena Vista Pumpi%Plan! thru Santiago Creek 
Santiago Creekthru Id River Road 
Old River Road to Wheeler Ridge Pumping Plant 
Wheeler Ridge Pumping Plant to Chrisman Pumping Plant 

Chrisman Pumping Plant to Edmonston Pumping Plant 
Edmonston Pumplng Plant to Porter Tunnel 
Porter Tunnel to Junction, West Branch. Calif. Aqueduct 
Junction. West Branch. Calif. Aqueduct thru Alamo Pwp. 
Alamo Powerphnt to Fairmont 
Buttes Junction thru Buttes Reservoir 
Fairmnt thru 70th Street West 
70th Street West to Palmdale 
Pakndale to Littlerodc Creek 
Litilerock Creek to Pearblossom Pumping Plant 

Pearbbssom Pumping Plant to West Fork Mojave River 
West Fork Mojave River to Silverwood Lake 
Cedar Springs Dam and Silverwood Lake 
Silverwood Lake to South Portal San Bernardino Tunnel 
South Portal. San Bernardino Tunnel thru Devil Canyon Pwp. 
Devil Canyon Powerplant to Barton Road 
Barton Road to Lake Perris 
Perris Dam and Lake Perris 
Junction. West Branch, Calif. Aqueductthru Oso P. P. 
Oso Pum in Plant thru Quail Embankment 
Quail ~&&ment thru Warne Powerplant 
Pyramid Dam and Lake 
Pyramid Lake thru Castaic Powerplant 
Castaic Dam and Lake 

Avenal Gap to Devil's Den Pumping Plant 
Devil's Den Pumping Phnt thru San Luis Obispo Powerplant 
San Luis Obispo Powerplant to Arroyo Grande 
Arroyo Grande thru Santa Maria Terminus 

CENTRAL 
COASTAL AREA 

0.00533047 0.00983404 0.02939503 0.00890866 0.00528393 0.00133628 0.00871425 
0.00557252 0.01028060 0.03072975 0.00931319 0.00552151 0.00139638 0.00910607 
0.00557864 0.01029191 0.03076360 0.00932344 0.00552915 0.00139831 0.00911867 
0.00557758 0.01028995 0.03075777 0.00932168 0.00552856 0.00139816 0.00911771 
0.00557646 0.01028790 0.03075165 0.W931982 0.00552794 0.001 39801 0.0091 1670 

0,00557506 0.01028534 0.03074401 0.00931751 0.00552717 0.00139781 0.00911543 
0.00557297 0.01028147 0.03073244 0.00931400 0.00552602 0.00139750 0.00911351 
0.00557229 0.01028022 0.03072873 0.00931287 0.00552565 0.00139740 0.00911289 
0.00551634 0.01017702 0.03042012 0.00921937 0.00546665 0.00138249 0.00901561 
0.00562864 0.01035416 0.03103938 0.00940703 0.00557923 0.00141095 0.00920128 

0.03398204 0.01029883 O.M)611262 0.00154585 0.01008095 
0.03451663 0.01046082 0.00621065 0.00157063 0.01024262 
0.03796305 0.01150525 0.00684053 0.00172992 0.01128139 
0.03987187 0.01208371 0.00719023 0.00181834 0.01185809 
0.03992308 0.01 209924 0.00720053 0.00182095 0.01 187505 

0.04324825 0.01310695 0.00780757 0.00197447 0.01287616 
0.04533499 0.01374841 0.00819606 0.00207273 0.01351685 
0.04616419 0.01399059 0.00834387 0.00211013 0.01376063 
0.04753264 0.01440528 0.00859629 0.00217396 0.01417689 
0.04830162 0.01463830 0.00873856 0.00220995 0.01441151 

0.05006206 0.01 5171 77 0.0090631 1 0.00229202 0.01494676 
0.05234459 0.01 586347 0.00948480 0.00239865 0.01 564222 
0.05245355 0.01589650 0.00950462 0.00240367 0.01567491 
0.13238112 0.02399390 O.M)606795 0.03957043 
0.1 3237766 0.02393451 0.0060681 1 0.03957141 

1.00000000 
0.06847930 0.02576425 0.00651 573 0.04249001 
0.02276024 0.02702917 O.OC683555 0.04457607 
0.02318952 0.02754717 0.00696651 0.04543034 
0.01 181 870 0.02794143 0.00706621 0.04608044 

0.02827552 0.00715074 0.04663153 
0.00324449 0.008181 22 0.005351 17 
0.01024605 0.01251569 0.01690478 

0.00301299 0.02728237 
0.00304379 0.02728234 

0.02736564 
0.02646380 
0.02736563 
0.026371 31 

0.1 0560302 0.19482503 
0.35150790 0.64849210 
0.24688802 0.7531 1198 
0.18022524 0.81977476 

SOUTHERN CALIFORNIA AREA 

Sen LUIS 
Obispo 
County 

FCdWCD 

Santa 
h i m a  
County 

FCCLWCD 

Deserl 
Water 

Agency 

Crestline 
Lake 

Arrowhead 
Water 

Agency 

Antelope 
Valley- 

East Kern 
WaerAgency 

Castaic 
Lake 
Water 

Agency 

Coachella 
Valley 
Water 
Distrid 



TABLE B-2. Factors for Distributing Reach Minimum OMP&R Costs among Contractors 
C L d  0 A .II 

7 

Rem 
No. - 

1 
2A 
28 
3 
4 
5 
6 
7 
8c 
8D 

9 

10A 
118 
12D 
12E 
138 
14A 
148 
14C 
1 5A 

16A 
1 7E 

31A - 

"I I-, L VI L 

SAN JOAQUIN VALLEY AREA 

Deva's Den 
Water 
Distrid 

Tatel 

SOUTHERN CALIFORNIA AREA (continued) 

ALlFORNlA AQUEDUCT 

Dudley Ridge 
Water 
District 

Reach 
No. 

Empire 
West Side 
ldgatlon 
DYrkt 

Liilerodc 
Creek 

lnigation 
Dlstrid 

Future 
Con~nrdor 
San Joequin 

Valley 

Mojave 
Water 

Agency 

Palmdale 
Water 
Distrid 

Kern County Watw AOency 
cOuQ 
d 

mnge 

Mun- 
and 

Industrial 

San 
Bemerdino 
Municw 

Weler 
Disttid 

Agriartturel 
Oak Flat 
Weler 
D i  

San Gebriel 
Valley 

Municw 
Water 
District 

Tulare Lake 
Basin 

Water Storage 
D W  

San(hgoni0 
Pass 
Water 

Aaency 

The 
Metropolhm 

Wrder Dietrid 
dSaclthern 
Caafomia 

Ventura 
County 
Flood 

Control 
Dlstrid 



TABLE B-3. Power Costs and Credits and Annual Replacement Deposits 
for Each Aqueduct Pumping and Power Recovery Plant 

(in dollars) Sheet 1 of 2 

2031 
2032 
2033 
2034 
2035 

TOTAL 

510.081 301,559 558.353 6.838914 54,459,415 22,601,569 28.122898 32,295,926 67,850,092 240.792.477 
509.520 301.228 557,738 6.831.390 54.426.073 22,523,769 28.092617 32,265,505 68.042.898 241,360,606 
509.926 301.467 558.182 6.836.822 54.365.901 22.484.657 27.908.267 32,045,008 67,797,296 240.087.157 
510.1 18 301.581 558.392 6,839,399 54.968.061 22.382703 27.688.141 31.682.026 67,269.368 238,107,352 
509,113 300.987 557.292 6.825.927 58.050.228 23,036,999 28,847,585 33.084.462 70.391.060 249,269,904 

17.235.487 17.259.464 2,095219,131 1,045,252,826 2,496.469.21 1 
10,963,321 267,187,980 876.902.61 2 1,187,143,590 8.750.518.988 

s o m  BAY 
AQUEDUCT 

Reach 1 @ 

South Bay & 
Del Valle 

Pumping P. 

Calender 

Year 
I 

CALIFORNIA AQUEDUCT 

a) Power msts for the eriod 1968 through 1987 are for an interim facility. 
b) The cats  of Del ~ a k  Pumping Plant are mmbined with those of South Bay Pumping Plant to simplify the mst allocations. 

I 111 121 [31 141 151 161 m PI 191 I101 

Reech 17E 

Edmonston 
Pumping P. 

NORTH BAY AQUEDUCT 
Reach 16A 

Chrisman 
Pumping P. 

Re& 1% 

Wheeler 
Ridge 

Pumping P. 

Reach 36 

Cordella 
Pumping P. 

Nap  (a 

Reach 1 

Barlcer 
Slough 

Pumping P. 

Reach l4A 

Buena 
Vista 

Pumping P. 

Re& 1 

Banks 
Pumping P. 

Reach 3A 

Cordelia 
Pumping P. 

Solano 

Reach4 

Dos A m i i  
Pumping P. 



TABLE B-3. Power Costs and Credits and Annual Replacement Deposits 
for Each Aqueduct Pumping and Power Recovery Plant 

I 
(in dollars) 

I I' 
Sheet 2 d 2 

1 
Calendar 

Year TOTAL -1 1151 1161 11 81 ~ 9 1  

CALIFORNIA AQUEDUCT (continued) 
Reach 18A 

A i m  

Reach 22E 

Pmbkewm 
Pumping 

Reach 23 

Mojave 
Siphon 

~ 0 ~ 8 q h t  
1111 1121 111 [I41 

A M  Phf~! 

Reech 26A 

Devil 
Canyon 

Powetplant h w p h l  

Reach 2QA 

oso 
Pumping 

~owerplant Powerplant 

Reach 2OQ 

Weme 
Pumpirt~ Plants 

Reech29J 

Castaic 
Ob*poPwp. 

Reach 31A 

Las Perllles 
and 

Bedger Hill 

Reach33A 
Devil's Den. 

Bluestone and 
polonio PP'S 
and San Luis 



TABLE 

Calendar 

Year 

1962 
1963 
1 964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

201 1 
2012 
2013 
2014 
201 5 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 

a) 
for 

b) Distr~ct's 

Sheet 1 of 4 

CENTRAL COASTAL AREA 

to Project Water 
( ~ n  acre-fed) 

SOUTH BAY AREA (a 

Total 

San LUIS 
~ S P o  
eounty 

FC&WCD 

8-4. Annual Entitlements 

NORTH BAY AREA 

PI [91 1101 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

1.000 946 1.946 

1,000 1.813 2.813 
2.000 3,626 5.626 
3.WO 5,439 8.439 
4,5M) 8.198 12,698 
7,500 13,638 21.138 

10,000 18.210 28,210 
12.500 22.704 35,204 
15.500 28.222 43.722 
20.000 36.342 56.342 
25.000 45.486 70.486 

25,000 45,486 70.486 
25,000 45,486 70,486 
25,000 45.486 70.486 
25,000 45.486 70.486 
25.000 45,486 70.486 

25,000 45,486 70,486 
25.000 45.486 70.486 
25.000 45,486 70.486 
25.000 45.486 70.486 
25.000 45.486 70.486 

25.000 45,486 70,486 
25.000 45,486 70.486 
25.000 45,486 70,486 
25,000 45.486 70.486 
25,000 45.486 70.486 

25.000 45,486 70.486 
25.000 45.486 70.486 
25,000 45.486 70,486 
25,000 45.486 70.486 
25,000 45,486 70.486 

25,000 45,486 70.486 
25.000 45,486 70,486 
25.000 45.486 70,486 
25.000 45.486 70,486 
25,000 45.486 70.486 

25.000 45.486 70.486 
25.000 45,486 70.486 
25,000 45.486 70,486 
25.000 45.486 70,486 
25,000 45.486 70,486 

25.000 45.486 70.486 
25.000 45.486 70.486 
25.000 45.486 70.486 
25.000 45.486 70.486 
25.000 45,486 70.486 

25,000 45,486 70.486 
25,000 45,486 70.486 
25,000 45.486 70,486 
25,000 45.486 70,486 
25,000 45.486 70.486 

25,000 45.486 70.486 
25,000 45,486 70.486 
25.000 45,486 70.486 
25.000 45,486 70.486 
25.000 45,486 70.486 

2,231.494 
1227.000 3.458494 

Actual del~ery quantlt~es of Proled water are shown 

non-Project water. 

Santa 
Bahra 
county 

FC&WCD 
Total. 

141 151 [GI m 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
507 5.248 5.783 11.538 

6.900 15.000 l ~ ~ w o  
8.200 15.500 98.700 

10,000 16,200 88.000 114.200 

11,200 17.000 88,000 116.200 
12.400 17.900 88.000 118,3M) 
13,600 18.800 88,000 120,400 
14,800 19.600 88.000 122,400 
16,000 20.500 88.000 124,500 

17,200 21.300 88,000 126,500 
18.400 22.200 88,000 128.800 
19.600 23.100 88,000 130.700 
20,800 23.900 88,000 132.700 
22,000 24.800 88.000 134.800 

23.000 26.000 88,WO 137,000 
24,000 27,200 88.000 139.200 
25,000 28.400 88,000 141.400 
26,000 29.600 88,000 143.600 
27.000 30.800 88,000 145,800 

28.000 32,100 88.000 148,100 
29.000 33.300 88.000 150.300 
30.000 34.500 88.000 152.500 
31.000 35,700 90.000 156.700 
32,000 36,900 92.000 160,900 

34.000 38.400 94,000 166,400 
36,000 39.900 96,000 171.900 
38.000 41.400 98.000 177.400 
40.000 42.000 100,000 182,000 
42.000 42,000 100,000 184.000 

44,000 42,000 100,000 186.000 
46.000 42,000 100.000 188.000 
46.000 42,000 100,000 188.000 
46,000 42,000 100.000 188.000 
46.000 42.000 100.000 188,000 

46.000 42,000 100.000 188.000 
46,000 42.000 100.000 188,000 
46,000 42.000 100.000 188.000 
46.000 42.000 100,000 188.000 
46,000 42,000 100,000 188.000 

46.000 42,000 100,000 188.000 
46,000 42.000 100,000 188,000 
46.000 42.000 100,000 188,000 
46.000 42.000 100,000 188.000 
46,000 42,000 100,000 188.000 

46.000 42,000 100,000 188,000 
46,000 42,000 100,000 188.000 
46,000 42.000 100,000 188.000 
46,000 42,000 100,000 188.000 
46.000 42.000 100.000 188.000 

46.000 42.000 100.000 188,000 
46.000 42.000 100,000 188.000 
46,000 42.000 100.000 188,000 
46,000 42,000 100.000 188,000 
46.000 42.000 100.000 188,000 

46,000 42.000 100,000 188,000 
46,000 42.000 100,000 188.000 
46,000 42.000 100,000 188.000 
46.000 42.000 100.000 188.000 
46.000 42.000 100,000 188.000 

46.000 42.000 100,000 188,000 
46.000 42.000 100,000 188.000 
46,000 42.000 100,000 188.000 
46,000 42,000 100,000 188.000 
46.000 42.000 100.000 188.000 

46.000 42.000 100,000 188.000 
46,000 42,000 100,000 188.000 
46,000 42.000 100,000 188.000 
46,000 42.000 100,000 188.000 
46.000 42,000 100,000 188.000 

2,459,248 1 1,464,638 
2,494,607 6.51 0.783 

by non-Project water for the penod June 1962 through November 1967. 

the perbod 1968 through 1987 that are assumed to be suppiled by 

SantaClara 
Valley 
Wader 
District 

Alameda 
County 

FCBWCD, 
Zone 7 

Total 

(b 
Nap  

County 
FCBWCD 

AIamede 
County 
Wader 
District 

[11 121 [31 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 500 500 

0 650 650 
0 800 800 
0 950 950 
0 1,100 1,100 
0 1.250 1,250 

0 1.400 1,400 
0 1,550 1.550 

5.745 9.726 15,471 
6,195 18.420 24.61 5 
6,745 21,250 27,995 

7.290 22,300 29.590 
7.840 24,170 32,010 
8.490 26.130 34.620 
9.135 28.080 37.215 
9.780 34,250 44.030 

10.425 37,800 48,225 
1 1.065 38.250 49.315 
11.710 38,710 50,420 
12.330 39,170 51,500 
13.050 39.620 52.670 

13.665 40.080 53.745 
14.185 40,540 54,725 
14,800 41,000 55,800 
15.400 41,450 56,850 
16.000 41,500 57.500 

16.450 41.550 58,000 
17,000 41.600 58.600 
17,650 41.650 59,300 
18,200 41.700 59.900 
18,750 41.750 60.500 

19.400 41,800 61.200 
19,950 41,850 61,800 
20.600 41,900 62,500 
21,250 41,950 63,200 
21.900 42.000 63,900 

22.500 42.000 64,500 
23.100 42,000 65.100 
23.700 42,000 65.700 
24.300 42,000 66.300 
24,900 42.000 66.900 

25.000 42.000 67,WO 
25,OW 42,000 67,000 
25.000 42,000 67,000 
25,000 42.000 67.000 
25,OM) 42.000 67.000 

25.000 42.000 67.000 
25,000 42,000 67.000 
25,000 42.000 67.000 
25,000 42.000 67.000 
25.000 42.000 67.000 

25.000 42,000 67.000 
25.000 42.000 67.W 
25.000 42,000 67.000 
25.000 42,000 67,000 
25.000 42,000 67,000 

878,500 2,726,896 
1,848.396 

Entnlement for the South Bay area were supplied 
1967 

Table A quantltles exclude amounts durlng 

Solano 
County 

FCBWCD 



TABLE B-4. Annual Entitlements to Project Water 
(in acre-fed) Sheet 2 01.4 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

12.700 57.700 3.000 4.000 5.700 134.600 1.01 8.800 1 .I 53.400 
12.700 57.700 3.000 5,700 1 18.500 1.355.000 

1 18.500 1,355,000 
134.600 1.01 8.800 1.1 53.400 

12.700 
4.000 

57.700 3.000 134.600 1.018.800 1.1 53.400 4.000 
12,700 

5.700 
57.700 

1 18.500 1.355.000 
3.000 134.600 1,018.800 1 .I 53,400 4.000 

12.700 
5.700 

57.700 
1 1  8.500 1,355,000 

3.000 134.600 1,018.800 1,153,400 4.000 5.700 118,500 1.355.000 
817.562 199,000 58.053.670 233.900 

3.432.735 
6,910,055 

7.693.900 65.747.570 353.652 77,694,474 

SAN JOAQUIN VALLEY AREA 

Devil's Den 
Water 
District 

11 11 1121 [I31 dB [I51 [I61 1171 [la1 1191 1201 

Dudley Ridge 
Water 
District 

Empire 
West Side 
Irrigation 
District 

Kern County Water Agency 
County 

of 
Kings. 

Municipal 
and 

Industrial 

Oak Flat 
Water 
District 

Agriwlurel Total 

Tulare Lake 
Basin 

Water Storage 
District 

Total 



TABLE B-4. Annual Entitlements to Project Water 

I Agency I Agency I Distrid I Agency I Agency I  bid I Agency I Distrid I WeterDistrid 1 Distrid 
1 1211 ~221 ~231 ~ 4 1  ~251 1261 ~271 1291 ~301 

(an acre-he!) Sheet 3 of4 

TOTAL 

Calendar 

Year 

SOUTHERN CALIF.ORNIA AREA 
Antelope 
Valley- 

Eest Kern 
W&er 

San 
Bemardino 

Valley 
Municbal 

San Gabriel 
Valley 

Municipal 
Water 

Castaic 
Lake 
Water 

Crestline- 
Lake 

Amhead 
Water 

Coachella 
Valley 
Water 

Desert 
Water 

UMerodc - 
Creek 

Inmation. 
Mojave 
Waler 

Palmdale 
Water 



TABLE 8-4. Annual Entitlements to Project Water 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 

(in aaefeet) Shed 1 d7 
i 

TOTAL 

Calendar 

Year 

- - 

a) For the period 1968 through 1987. deliverier am non-Project water p u n p d  through an interim faeilii. 

G@W 
Valley 

Pipeline 
PC 

FC6WCD 
111 

NORM BAY AQUEDUCT SOUTH BAY AQUEDUCT 
R e d l  1 

SC 
FC6WCD 

121 131 141 151 161 

Reach36 
NC (a 

FCXWCD 
m 181 191 11 01 11 11 1121 

R d 4  
AC 

FCXWCD 

R d 2  
AC 

FC6WCD 
Total 

Reach2 
SC 

FCIWCD 

R d  1 R d 3 A  
SC 

FC6WCD ACWD 

Reach 5 
AC 

FCXWCD ACWD 
AC 

FC6WCD 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 

(in -f4 Shes13d7 

Calender 

Year 

203 1 
2032 
2033 
2034 
2035 

TOTAL 

0 70.190 0 91.200 0 2.600 245.053 0 20.000 129.059 113.400 173.588 
0 70.190 0 91.200 0 2.600 245.053 0 20.000 129.059 113.400 173.588 
0 70.190 0 91,200 0 2.600 245.053 0 20.000 129.059 113.400 173.588 
0 70.190 0 91.200 0 2,600 245.053 0 20,000 129.059 113.400 173,588 
0 70.190 0 91,200 0 2.600 245.053 0 20,000 129.058 113.400 173.588 

214 7,417 1.855 13,588,865 999.209 5,985,094 
3.969.707 5,665,492 172.05) 7.157 7.929.182 8.940.325 

CALIFORNIA AQUEDUCT (continued) 
SOUM SAN JOAQUIN DIVISION (continued) 

Reach 12E Reach 10A Reach 8D (cmtd.) 
KCWA 

Reech 118 ReechQ 
KCWA KCWA 

1241 1251 [=I 1271 ~ 8 1  [=I [301 ~311 [321 [331 [%I 1351 

CK TLBWSD 
KCWA 

(M6I) (M6I) (AG) TLBWSD KCWA ( M I )  (AG) KCWA (AG) TLBWSD KCWA ( M I )  KCWA (AG) 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 

(in a ~ c b f d )  Shee14d7 

Calendar 

Year 

2031 
2032 
Xm 
2034 
2035 

TOTAL 

CALIFORNIA AQUEDUCT (continued) 

0 35.500 800 35.075 0 80.000 
0 35,500 

0 44.000 45.075 2.200 17.850 
800 35.075 0 80.000 0 44.000 

0 35.500 800 35.075 0 80.000 0 44,000 45.075 2.200 17.850 
0 35.500 800 35.075 0 80.000 45.075 2.200 17.850 
0 35.500 800 35,075 0 80.000 0 44,000 

0 44.000 45.075 2.200 17.850 
45.075 2.200 17.850 

87.506 57.713 215 19 2,695,438 
2.063444 2.043.051 4.749.645 2.495.602 142.629 

1.031.779 

0 
0 
0 
0 
0 

0 

TEHACHAPI 
DIVISION 
Reach 17E 

KCWA 
(Mi311 
1471 

SOUTH SAN JOAQUIN DIVISION (continued) 

Reach l3B 

1361 137I 1381 1391 1401 1411 ~421 1431 I441 1451 1461 

KCWA 
(MI) 

KCWA 
IAG) 

Reach 14A 
KCWA 
(MI) 

KCWA 
(AG) 

Reach 14B 
KCWA 
(Mall 

KCWA 
(AG) 

Reech 14C Reech 1% 
KCWA 

(AG) 
KCWA 
(MI) 

KCWA 
(AG) 

Reach 16A 
KCWA 
(M~I)  

KCWA 
(AG) 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 

(in -feet) Sheet5d7 

e) 1988 advance entitlement. 

190 

Calender 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

0 57.830 0 64.297 17.300 2.432 2.300 0 13,841 (61.200) 23.100 0 
0 57.830 0 64.297 17.300 2.432 2.300 0 13,841 . 23.100 0 
0 57,830 0 64.297 17.300 2.432 2.300 0 13.841 23,100 0 
0 57,830 0 64,297 17.300 2.432 2.300 0 13.841 (61:200/ 23,100 0 
0 57.830 0 64.297 17.300 2.432 2.300 o 13.841 (-cii.m n.100 o 

15.228 7.306 794.652 11 1,321 589.6a 1,273,332 
2,34521 1 2.813236 106.545 1.519 (3,361.232) 214 

CALIFORNIA AQUEDUCT (continued) 
MOJAVE DIVISION 

d) In accordance with the Exchange Agreement between the noted agendas. MWDSC assumed responsibility for payment of variable OMPIR costs on the exchange 
water in reaches beyord Reach 228. and Deserl Water Agency and Coachella Valley Water District for such costs from the Detla through Reach 228. The 
adjustment in deliveries in Raach 22B provider for compliance with provisions for the repayment of a ~ t .  under the agreement. 

1481 [491 [WI [511 1521 1531 1541 I551 [561 [57l I581 1591 

Retlch PA 

AVEKWA 

Reech22B 

AVEKWA(e MWDSC(d 

Reach 21 Reech18A 

AVEKWA CVWD (d LCiD 

Reech 208 Reach19 

AVEKWA FWD PWD 

Reech2DA 

AVEKWA PWD AVEKWA 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 



TABLE B-5B. Annual Water Quantities Delivered to Each Contractor 
fin aoefset) Sheet 1014 

- - -  -.... ..,... .-, . -, 
2035 I 25:G 421000 46.000 42.000 100.WO 188.000 1 25,000 45.486 70.486 

TOTAL 1 971.504 1.838201 2.809.705 1 2.350278 2.306.803 6.565.680 11.222.761 1 1.025.000 1 .8M.926 2.889 926 

Calendar 

Year 

-- -- - -- 

a) For the per~od 1968 throuqh 1987. deliierles are non-Proiect water punped through an ~ntenmfac~llty 

b) For the period June 1962;hrough November 1967. delikries were ;upplied by noi~roject water. 

193 

NORM BAY AREA 
(a 

~ a p a  
County 

FCBWCD 

SOUTH BAY AREA (b 

[11 [21 PI 

%lano 
County 

FCBWCD 

Alameda 
cocntv 

FChWCD, 
Zane7 

CENTRAL COASTAL AREA 

Total 

San Luis 
obispo 
County 

FCBWCD 
WI 151 161 m 

Alameda 
Courdy 
Waer 
Disbid 

PI 191 [lo] 

Santa 
6adm-a 
County 

FCBWCD 

SantaClara 
V A ~ ~ Y  
Water 
D i  

Total Total 



TABLE B-5B. Annual Water Quantities Delivered to Each Contractor 
(in ~abbd) 5m2d4 

SAN JOAQUIN VALLEY AREA 
Calendw Devil's Dudey Empire Kern County Water Agency Tulare Lake 

Den R i i e  West Skle Municw County OakFltd Basin 

Year Waler Water ImIgatkm and &riculud Total of Water WaerStorage 
Distrid Distrid Distrid Industdal Kings Diatrid DYrid Total 

11 11 [I21 31 1141 51 [lei 1181 1191 ~201 

TOTAL 



TABLE B-5B. Annual Water Quantities Delivered to Each Contractor 
(in -fed) S h e d 3 d 4  

I I SOUTHERN CALIFORNIA AREA I ~ 

C d i m  

valley- 
East Kern 

Wader Agency 

203 1 
2032 
2033 
2034 
2035 

TOTAL 

ICalendarI Antelope I C..wC I C o d d I a l  Lake I Uttlemck Bemardim Vallev 
San 

Pll  I221 (231 M M PI [27l [=I (291 WI 

Lake 
Water 

W n c y  

138.400 41.500 23,100 5.800 38.100 2.300 50.800 17.300 
138,400 41.500 23.100 

102.600 27,360 
5.800 38.100 2,300 50.800 17,300 

138.400 
102.600 

41.500 23.100 
27.720 

138.400 41.500 23,100 $= 2% 2.300 50.800 17.300 102.600 28,080 
2.300 50.800 17.300 

138.400 
102.600 

41.500 23.100 
28.440 

5.800 38.100 2.300 50.800 17.300 102.600 26.800 

5.870283 1.996,887 1,273,332 258.334 2,087,900 111.321 2,110.705 803.477 3,855,878 1.064.343 

SanGekiel 

Valley 
Wader 
Dirid 

ARowheed 
Water 

Agency 

Desert 
Water 

Agency 

Creek 
lrripetkn 
Distrid 

Mojave 
Wader 

Agency 

Palmdele 
Wader 
Dirid 

Valley 
Munlclpel 

Weter Dbtrid 

-- - 

~ u n &  
Water 
D i  



TABLE B-5B. Annual Water Quantities Delivered to Each Contractor 

Calendar 

-.- 
m 5  

TOTAL 

SOUTHERN CALIFORNIA AREA (contd.) 
San The Ventura 

Goqjonb Metmpolitcul County 
Pass Weler D i i  Flood Totd 
Water d Southern Control 

ABency California Distrid 

1311 [=I [=I WI 

FEATHER RIVER AREA 

Total 

[=I 

0 
0 
0 
0 

0 
0 
0 
0 
70 

256 
691 
732 
775 
658 

909 
1.009 
857 
631 
562 

576 
639 
587 
557 
624 

958 
999 
1.211 
3.700 
4.040 

4.280 
30.820 
31.060 
31.108 
31.356 

31.684 
32.012 
32.340 
32.689 
33,022 

33.477 
33.932 
34.390 
34.866 
35.327 

soMl Bay 
Area 
Future 

contredcu 

w 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

TOTAL I 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

---- - -,--- --,--- . . . . - . , . . . - -- .  ~ I 

b) For the period June 1962 through November 1967, deliveries were supplied by non-SWP water. 

(in -fast) Sheel2d 9 

Calendar 

Year 

SOUTH BAY AQUEDUCT 
south Bay 

Pumping Plant 

CALIFORMA AQUEDUCT 
North San Joaquh Division 

Banks Pumping Plant 

Initial 
Fill 

Water 
1131 1141 ~151 ~161 111 I 

Opera- 
tional 

Losses 
1191 [NI 1-21] [221 ~231 1241 ~ 5 1  PI 

Comer- 
vation 
Water Total 

Trensportetion Water 

Total 

Resenmir 
Storage 
Changes 

Initial 
Fill 

Water 

Deliveries 

Total 

Opm- 
tional 

Losses 
Water 

Supply 

Deliveries Resenmir 
Storage 
Changes 

Recrea- 
tion 

Water 
Supply (b 

Re- 
tion 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

(in -fed) Sheat3d 9 

CALIFORNIA AQUEDUCT I 

Calendar 

Year 

- - 

Sen Luis Diviiion 
Dos Arnigoa Pumping Plant 

Initial 
Fill 

Water 

South San Joaquh Division 
Buena Vista Pumping Plent 

lnlal 
Fill 

Weler 
[27l [281 1291 1301 [311 [321 

Opera- 
tional 

Losses 

[%I [MI [351 [=I [37l (381 

Opera- 
tional 

Losses 

Resenrdr 
Storege 
Changes 

Reaenroir 
Storege 
Chmges Total 

Deliwries 

Told 
Water 

Supply 

Deliveries 
R e a w +  

tion 
Waer 
S m  

Recm& 
tion 



TABLE B-6. Annual Water Quantities ConveyedJthrough Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

lin -feet\ 

I CALIFORNIA AQUEDUCT (continued) I 

Calendar 

Year 

L 

South San donquin Division (continued) 
Wheeler Ridge Pumping Plmt C h m  Pumping Plant 

Initial 
fill 

Water Total 

1391 1401 [dl1 [421 [431 1441 

Opera- 
tionel 

Losses 
1451 1461 [471 1481 144 [ ~ O I  

Initial 
Fill 

Water 

Reservoir 
Storage 
Changes 

Reservdr 

Storage 
Chmgee 

Opera- 
tional 

Losses 

Deliveries 

Total 
Water 

Supply 

Deihrories 
Reaee- 

tion 
Water 
Supply 

Reaeg 
tion 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

Calendar 

Year 

CALIFORNIA AQUEDUCT (continued) 
Tehachepi D i i  

E d l n ~ ~ h l  h ~ n g  
Mojave D i i  
~~ 

Initial 
Fill 

Water Total 

1n.W 
Fill 

W~der 
1511 1521 1531 [=I ~551 1561 

Opera- 
tionel 

Losses 
1571 [=I 1591 1611 1621 

Opera- 
tional 

Larsea, 

Resenmir 
Storage 
Changes 

Resenmir 
S t o w  
Changes Totel 

Dehreries 
Wder 

Supply 
Wder 

Supply 
R e m &  
tion 

R- 
tion 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

(in -fad) Shest6d9 

CALIFORNIA AQUEDUCT (continued) 1 

Initial 
RI 

Wfa- Resmfolr I - 1.-1 
Losses Changes 

1641 [65] 

Water 
[691 

Year Water 
[MI 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

(in aaafeel) Shesl7d9 

I CALIFORNIA AQUEDUCT ~continued) I 
I 

Year 1 Water I Losses I chart& I Supply I tion I Total I Weter I Lossea 1 C& 1 Supply I tion I Total 
1 V ~ I  V6l V7l Val V91 [801 I [8lI [a21 1831 I841 [851 I861 

Calendar 

Santa Ana D i m  West Branch, California Aqueduct 

. - Devil Canvon Powedant I Oso Pudna Plant 
Initial 
fill 

Opera- 
tionel 

Resenroir 
Storage 

Reservoir 
Storage Weter / Recree 

Deliveries 
Water I R m  

Initial 
Fill 

Opera- 
tionel 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

fin 4) Shmt8d9  

Calendar 

Veer 

CALIFORNIA AQUEDUCT (mntinued) 
Wesl Branch, Cdiomia Aquedud (continued) 

wuna Powerplant CastaicPowerplent 
Initial 
Fill 

Waler Totel 

1871 [Wl [MI I901 I911 ~921 

Opera- 
tionel 

Losses 
1931 [MI [951 1961 [97l 1981 

IniUal 
Fill 

Waler 

Regenroir 
St- 
Changes 

Doliveries Opera- 
t i o d  

Losses 
Waler 
Supply 

Reservoir 
Staege 
Changes 

R m  
tion Total 

Desveries 
Waler 
Supply 

R- 
tion 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

Calendar 

Year 

(in aabfast) Shd9019  

CALIFORNIA AQUEDUCT (continued) 
Coaetal Btanch. Cdiomia Aquedud 

Las Perillas and 
Badger M I  Pumping P h t s  

lnit~al 
nl 

Water 

Devil's Den, Bluestone, and 
Polonio Pass Pumphg Plants end 

San Luls Obispo Powerplant 
Opera- 
tional 

Losses 
194 [lo01 [loll [lo21 

Opera- 
tionel 

Losses 
11031 [lo41 [lo51 

W&er 

Delivery 
supply 

WEter 
-wly 
Delivery Total Total 



TABLE 8-7. Reconciliation of Capital Costs 
Allocated to Water Supply and Power Generation 

hem 

CONSERVATION FACILITIES 

U er Feather Division 
Trenchman Dam and Lake 
Grizzly Valley Dam and Lake Davis 
Antelope Dam and Lake 
Abbe Bridge Dam and Rese~o i r  
~ i x i e k e f u ~ e  Dam and Reservoir 
Total. Upper Feather Division 

Oroville Division 
Muhipurpose Facilities 
Specific Power Facilities 
Total, Oroville Division 

California Aquedud 
North San Joaquin Division 
San Luis Division 
Total, California Aqueduct 

Deka Facilities 

Planning and Pre-operation 

TOTAL, CONSERVATION FACILITIES 

TRANSPORTATION FACILITIES 

Up r Feather Division 
g z z l y  Valley Pipeline 

North Bay Aqueduct 

South Bay Aqueduct 

California Aqueduct 
North San Joaquin Division 
San Luis Division 
South San Joaquin Division 
Tehach i Division 
~o~aveadwision 
Santa Ana Division 
West Branch 
Coastal Branch 
Total, California Aqueduct 

TOTAL. TRANSPORTATION FACILITIES 

EAST BRANCH ENLARGEMENT 

SAN JOAQUIN DRAINAGE FACILITIES 

OFF-AQUEDUCT 
POWER GENERATION FACILITIES 

LAND PURCHASE - KERN WATER BANK 

UNASSIGNED AND DAVIS- GRUNSKY 

Subtotal 

Less: 2001 -2035 Costs 

TOTAL (h 

a) Miscallaneous project receipts that are 

b) These allowances are included tor 
The costs shown in this appendix are based on prims prevailing on December 31. 1988. 

c) See Table 0-8. 
d) See Table 0-9. 

e) See Table 6-13. A portion of these msts will be offset by power generation sales and credits. 
1) See Table B-10. 

g) The planning and pre-operation msts of conservation facilities include $42.269.775 of planning msts financed from Systems Revenue and not included in Table 20. 
h) See Table 20. Chapter VII. 

(in thousands of dollars) 

Pmjeu Costs Allocated to Water Supply and Power Generation 

Capital 
Costs 

Allocated 
to Other 
Purposes 

181 

2.903 
6.969 
5,705 
518 
235 

16.330 

87,137 
1.224 
88.361 

2.745 
4,191 
6,936 

43.690 

0 

155,317 

0 

0 

21.228 

6.582 
7,491 
15.590 
17.684 
24.611 
16.808 
31.013 

0 
120.779 

142,007 

0 

54.490 

0 

0 

142.618 

494.432 

0 

494.432 

Misc. 
Income 
Crdied 

to 
Construe 

tion (a 

Total 
State 
Water 
Pmjed 
Capital 
Cost 
PI 

3.692 
7.070 
5,705 
553 
235 

17,255 

458.489 
107.333 
565,822 

83,943 
104.020 
187.963 

164.067 

129,396 

1,064.503 

341 

92.894 

74,664 

186.358 
124.426 
295.960 
317,674 
347.817 
198,163 
530,762 
315.251 

2,316,411 

2.484.310 

366,322 

54,490 

440.661 

34,686 

142,618 

4,587,590 

25.669 

4.561.921 

PI PI [31 [41 151 [61 m 

180 0 0 0 609 0 789 
65 0 0 0 36 0 101 
0 0 0 0 0 0 0 
35 0 0 0 0 0 35 
0 0 0 0 0 0 0 

280 0 0 0 645 0 925 

3,127 384 149 0 367.692 0 371.352 
379 99 0 0 105,631 0 106,109 

3.506 483 149 0 473.323 0 477,461 

207 69 1 0 0 80,300 0 81,198 
418 247 0 0 99.164 0 99,829 
625 938 0 0 179.464 0 181.027 

1.630 2.280 0 0 116.467 0 120.377 

3 24.460 0 0 104,933 0 129.396 

6.044 28,161 149 0 874.832 0 909,286 

0 0 0 0 0 341 341 

223 248 638 0 0 91.785 92,894 

1,783 112 624 0 0 50.91 7 53.436 

460 1.065 15 0 0 178.236 179,776 
100 1.453 0 0 0 115,382 116.935 
31 5 959 3.263 2.065 0 272.768 279,370 
24 203 4 5.229 0 294,530 299.990 
896 2.960 517 0 0 318.833 323.206 
857 186 3,223 9.710 0 167,379 181.355 

37.574 988 2.936 37 0 458,214 499.749 
1 1  22.481 96 0 0 292,663 315.251 

40.237 30.295 10.054 17.041 0 2,098,005 2,195,632 

42,243 30.655 11.316 17.041 0 2,241,048 2,342.303 

0 0 0 0 0 366.322 366,322 

0 0 0 0 0 0 0 

0 100 0 0 0 440,561 440,661 

0 0 0 0 34,686 0 34,686 

0 0 0 0 0 0 0 

48.287 58.916 11,465 17.041 909.518 3.047.931 4,093,158 

0 1 1,374 0 0 14,295 0 25,669 

48.267 47.542 1 1,465 17,041 895,223 3,047.931 4,067,489 

applied for acmunting purposes to reduca the capital msts of the particular facilities. 
planning the future financial program, but no( for determining current water charges. 

Allowance 
for 

Future 
Price 

Escalation 
(b 

Costs d 
Construe 

tionof 
Delivery 

Structures 
(C 

Costsd 
Requested 

Excess 
Cepacity 

and Future 
Enlargement 

(d 

Cepital 
Cost 

Component 
of Della 
Water 
Charge 

(e (g 

Capital 
Cost 

Component 
of Trans- 
podation 

Water 
Charge (f 

Water 
Supply 

and 
Power 
Total 



TABLE B-8. SWP Capital Costs of Requested Delivery Structures 
(in dollars) 

I I 1 

I FEATHER RIVER AREA 

Project Service Area and 

Wafer Supply Contrador 

County of Bune 
Thermalito Irrigation District (b 

I Subtotal 

Calendar Year Capitel Costs (a 

I NORTH BAY AREA 

1952-1987 

Napa County Flood Control and Water 
-Consawation District 
Solano County Flood Control and Water 
Conservation District 

I 

Abmeda County Flood Control and Water 
Conservation District. Zone 7 

Alameda County Water District 
Santa Clara Valley Water District 
San Francisco Water Department (b 

1988 

Subtotal 

SOUTH BAY AREA 

1990 1989 

Devil's Den Water District 
Dudley Ridge Water District 
Errpire West Side lrrigation District 
Green Valley Water District (c 
Kern County Water Agency 
Oak Flat Water District 
Tracy Golf and Country Club (c 
Tulare Lake Basin Water Storage District 

601,870 10.156 25.900 0 0 0 

Subtotal 

SAN JOAQUIN VALLEY AREA 

1991 

637.926 

368.146 0 255.700 0 0 0 

Antelope Valley-East Kern Water Agency 
Castaic Lake Water Agency 
Coachella Valley Water District 
Crestline-Lake Arrowhead Water Agency 
Deser! Water Agency 
Littlerock Creek lrrigation District 
Mojave Water Agency 
Palmdale Water District 
San Bernardino Valley Municipal 
Water District 

San Gabriel Valley Municipal Water District 
San Gorgonio Pass Water Agency 
-The Metropolitan Water District of 

Southern California 
Ventura County Fbod Control District 

Subtotal 

SOUTHERN CALIFORNIA AREA 

1 992 

3.378.322 0 0 0 0 0 

Total 

Subtotal 

TOTAL 

a) Approximate only, not to be construed as invoice amounts. 
b) Not a SWP water supply contractor. 
c) Not a SWP water supply contractor, but has contracted for water. 

6,010.108 97.318 568.900 0 0 0 

10,507,309 107.474 850.500 0 0 0 

6,676,326 

11,465,283 



TABLE B-9. Capital Costs of Requested Excess Peaking Capacity 
(in ddlars unless h m i s e  i n d i i  Shaell of2 

1965 
1966 
1967 
1968 

1969 
1970 

1971 

1972 
1973 

1974 

1975 

1976 
1977 

1978 

1979 

1980 

Total 

I I THE METROPOUTAN WATER DISTRICT OF SOUTHERN CALIFORNIA 

Calendar 
Year 

I I SAN G4BRlEL VALLEY MUNICIPAL WATER DISTRICT I 

I 

1967 
1968 

1969 
1970 
1971 

1972 

1973 
1974 

1975 

1976 

1977 

1978 

1979 

1980 

Total 

Total Advance 
Payments and 

Credits for 
Excess 

c* 

ANTELOPE VALLEY-EAST KERN WATER AGENCY I 

111 121 131 141 151 [GI 

Total 
Incremental 
Costs for 

Excess 

ca~adty 

1968 
1969 
1970 
1971 

1972 
1973 
1974 
1975 

1976 
1977 
1978 

1979 

1980 

Total 

Over 
Payment (+) 

or 
Under 

Papem (-1 (a 

85,495 1.645 83.850 5.330% 5.540% 86,962 
52,625 6.326 46.299 5.946% 6.389% 140.964 

101.648 15.076 86.572 7.071% 7.125% 243.222 
34.062 1 1.748 22,314 5.15496 5.580% 279.673 

(12.794) 2,018 (14,612) 4.477% 4.97701. 277,552 

(205.354) 308 (205.662) 6.023% 8.717% 77.288 
0 96 (s) 9.222% 10.351% 84.933 

0 0 0 7.089% 6.791% 90.929 

0 190 (190) 6.048% 6.021% 96.300 
0 0 0 5.788% 6.182% 102,150 
0 0 0 7.171% 8.096% 110,096 

0 0 0 8.979% 9.671% 120,601 

0 0 0 11.500"/‘ 11.50W0 134.869 

55.- 37,407 18,275 134,869 

a) Overpayment or underpayment for each calendar year - column (1) minus column (2). 
b) Interest rates shown are annual rates. Interest is uedled daily at applicable rates on funds deposited in the State's Surplus Money Investment Fund. 
c) Amounts shown are end-d-year balances. Interest on overpayments is credled at applicable Surplus Money Investment Fund Interest Rates shown in columns(4) and (5). 

Interest on underpayments is charged ad the 1980 Project lnterest Rate of 4.584 permnt. 

Annd Surplus 
Money Investment 
Fund Interest 

Rate @ 
J d u n  I Jul-Dec 

Net Over or 
Undetpayment 
With Interest (c 



TABLE 6-9. Capital Costs of Requested Excess Peaking Capacity 

8C 
8D 
9 

1 OA 
118 
12D 
12E 
138 
14A 
148 
14C 
15A 
16A 
17E 
17F 
25 
28J 

Total 

8c 

Im -1 S h r d Z d 2  

THE METROPOUTAN WATER DISTRICT OF SOUTHERN CALlFORNlA 
lnamkuwcasLs 

Reach 
Number 

C u m  Adjwbnent 
1. Advance Pavments Aoolied to Incremental Costs Amendment 2 Id 

2. lntetest Credits-Amendment 2 (e 

3. Advance Payments Applied to Incremental Costs Amendment 5 (f 

ANNUAL REQUIRED ADVANCE OF FUNDS 

I 4. Interest Credits-Amendment 5 (g 
(2,721,803) 

lnaementalCostsandAhrincePaymentsbyCalenderYeer 
1965 1 1966 1 1967 1 1968 I 1969 1 1970 1 1971 1 1972 1 1973 1 1974 11975119761 1981 

m 181 [gl 1101 1111 (121 [131 ~141 I1 51 [I61 1171 [I81 1191 

15. 
Net Required Advance of Funds 

Reach 
Totel 
[ml 

0 9.296.000 10.578.143 3.992.577 7.383.616 5.155896 4.301303 (1,277,332) (14.233.829) 

SAN GABRIEL VALLEY MUNICIPAL WATER DISTRICT 
ifmmwmlcasLP 

Total Unadjusted lnaemental Costs for Past Payments 
25,730 44.053 38.075 17.959 5.900 6,835 

CumwrZ Adjusbnents 
1. Advance Payments Applied to Incremental Costs (d 

0 184.422 49.052 44.911 61.588 (20.263) (174.133) 

1 2. Interest Credit 

1 3. Net Required Advance of Funds 

Total Unadjusted lnaemental Costs for Past Payments 
1.645 6.326 15.076 11.748 2.018 !308 96 190 

29A 
29F 

d) Actual payments are shown for 1965 through 1976 with 1981 adjusted to rdlect overpayments and underpayments with& interest for priir years. 
e) Interest for overpayments and underpayments under provisiwns of Amendment 2 of the contract. 
1) Actual payments are shown for 1965 through 1973 with 1974 adjusted to r d l d  overpayments and underpayments withwt interest for prior years. 
g) Interest for overpayments and underpayments under provisions of Amendment 5 of the mntract. 
h) Amounts in excess of incremental msts. under the provisions of the mntracl. reduce the Transportation Charge capaal wst mnponent of the Agency's Statement of Charges for 

January 1981. 

0 184.422 49.052 44.911 61.588 (20.263) (180.465) (k.133) 

ANTELOPE VALLEY-EAST KERN WATER AGENCY 
InacxnenWCasLP 

1.645 6.326 13.376 10,048 2.018 308 96 190 
1.700 1.700 

C u m  Adj- 
1. Advance Payments Applied to Incremental Costs (d 

85.495 52.625 101.648 34.062 (12.794) (189.120) 0 0 (34.509) 
2. lntetest Credit 

(1 6.234) (100.360) 
3. Net Required Advance of Funds (h 

85.495 52.625 101.648 34.062 (12.7941 1205.3541 0 0 1134.8691 

53,112 

34,007 
3 . m  

37,407 

(1 16,594) 

179.187) 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

(in dollars) Sheet 1 of 8 

I I I I 

m 
TOTAL 

Calendar 
Year 

UPPER 
FEATHER 
DIVISION 

111 

NORTH BAY AQUEDUCT 

Reach 1 

SOUTHBAYAQUEDUCT 

Reach 1 

121 [31 141 151 [61 

Reach2 

m 181 [91 1101 

Reach3A Reach 5 Reach 2 Reach 4 Reach38 Tdd 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

(in dollars) Sheet 2 of 8 

I SOUTHBAYAQUEDUCT I CALIFORNIA AQUEDUCT 

I Year I Reach6 1 Reach7 1 Reach8 1 Reech9 I Total I Reach 1 I Reach2.4 I Reach2B I Total I 
(continued) NORTH SAN JOAQUIN DIVISION I 

I I 
TOTAL 3,825,316 8.61 5.475 

533.282 4.837244 50.917.012 
11 1,612,628 25,474,287 

41.148.722 178.235.637 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

(in ddars) Sheet 3 01 8 

I 
Calender 

Year 

CALIFORNIA AQUEDUCT (continued) 
I 

I 

SAN LUIS DIVISION 

Reach3 1 Reach4 1 Reach5 1 Reach6 I - 7  1 SuMdal 
1201 [211 I221 [=I [241 [25] 

TOTAL 

SOUTH SAN JOAQUIN DIVISION 
R-BC I ReechaD I Reach9 

1x1 [27l 1281 

15.391.329 21,961,115 45.542146 815.109 10.263.303 
26,835,008 5,652,249 115.381.847 12,838,880 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

I Year Reach lOA I Reach l l B  I Reech 12D I Reach l2E I Reach l3B I ' Re& 1 4 ~  I Reach 14B I Reach l4C I Reach lSA I 
Calendar 

1 986 29,504 19.138 22.331 24.473 26.184 95.398 26.073 19.282 
1987 23,689 16,048 17,861 19.760 20.514 126.915 20.773 13.574 

32,216 20.762 23.842 26.708 33.090 270.558 26.0% 19.165 166.972 
32.062 42,435 35.834 42.435 2.800.798 38,663 31,119 3.061.635 

245.651 127.776 33,948 40.549 337.594 35.834 29.233 '""1 300.817 

CALIFORNIA AQUEDUCT (continued) 
SOUTH SAN JOAQUlN DIVISION Icontirmed) 1 

TOTAL 12,773,868 7,687.030 62,388,135 7.165.109 
9,905,808 11.327.130 15.901.333 8.640.365 42.968.91 0 



TABLE 6-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

(in dollarsl 

Calender 
Year 

1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1 966 
1967 
1 968 
1 969 
1 970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2000 

TOTAL 

SOUTH SAN JOAQUIN (contd.) 
Reach l 6 A  1 Subtotal 

I381 I391 

4.440 16.030 
16.513 59,323 
16.601 60,328 
5,223 19,612 

21.754 62.940 
62.657 237,073 

133.083 537,575 
205.748 773,179 
204.788 774,678 

3% 1,148,969 
1.127293 

481.941 1,913.123 
1.778.952 5,834889 
1,268.176 13,733.092 

2,896274 27,347,168 
3,442,021 30,089,234 
7.578498 48.226.583 

13,136,056 45.702910 
13,890,751 36,322,845 

7,903,937 14,685.41 5 
3,025,555 5,783,019 
1,472,313 3,096,609 
1.031.843 2.546.984 

489.545 1.28921 1 

618.072 2,154,146 
581.088 1,675.201 
252.m 602,136 
570.804 1,236,632 

3,999.628 7,805,806 

(2,708.171) (4,911,704) 
(1,620,219) (2,895,417) 

216,612 1.134.346 
147.158 1,270.375 
59.747 279,286 

120,214 593,375 
226,338 824.22 
370,116 1.142.662 

6,448,232 13.403.130 
586,074 2,841,257 

504.505 2,510,736 
255.553 1,105,196 
20.746 168.600 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

70,093,087 
272,768,067 

CALIFORNIA AQUEDUCT (continued) 
TEHACHAPI DIVISION 

Reach 17E I Reach l7F I Subtotal 

(401 1411 1421 

9.703 4,072 13.775 
31.337 13,284 44.621 
46.243 20,010 66.253 
25.880 11,362 37.242 

47.487 65.096 17.609 
1 19.673 49.130 168.W 
164,056 72.091 236,147 
151,389 57,883 209,272 
203.222 45,323 248,545 

367.819 85.558 473.377 
353.1 19 82,610 435.729 

1,191,633 124.757 1.31 6.390 
1,866.000 n 5 . m  2,641,005 
2,574,824 2,284,869 4,859,693 

5,53741 2 9,323.517' 14,860,929- 
26.239390 12,398,708 38.638.098 
33.363.479 7,416,464 40.779.943 
40.368.425 6,883,206 47,251,631 
35,446,708' 6,786,231 42,232,937 

20.141.395 6835.303 26,976,698 
10,002,935 34,791 10,037,726 
3,090,140 36,207 3,126.347 
4.798.348 152,494 4,950.842 
2.144.178 41 1,404 2,555.582 

1,124,500 174.629 1,299.1 29 
660,735 31.512 692.247 
752,967 27,956 780.923 

2.288.392 61.361 2,349,773 
18.914.107 6,046 18,920.153 

(4,966,608) 6,903 (4,959.705 
11,944,444 5,317 11,949,761' 
9,289,563 7,322 9.296885 
3.386.460 31,694 3.418.154 
1,835.556 10.018 1,845,574 

1,207.659 33.674 1,241,333 
1.171.708 13.639 1,185,347 
2,279,925 16.809 2,296,734 

651.141 2.829 653.970 
375.314 1.886 377,200 

625.680 7,544 633.224 
317.791 4,715 322.506 

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

240.164.127 294,529,889 
54,365,762 

- .-.-v.- 

MOJAVE DIVISION 
Reach l8A 1 Reach 19 I Reach l9C I Reach20A 

[431 I441 [451 [461 

4,090 1,520 0 2.561 
12,610 4,685 0 7,246 
16.642 6,184 
5.612 2.086 0 

0 9,506 
2.529 

6.038 2,244 0 
22.348 8,304

2.440 
0 9,035 

37.917 14.166 1 23 15.391 
38,620 23.450 1.102 
21,356 26.093 5.318 40,523 

23.605 

35.664 32.281 2,262 34.918 
68,508 266.284 1 .&H 10.323 
37.379 435.881 4,137 39.706 
95,693 706.369 8.564 43.342 

121,060 716,092 9,156 108,519 

366.116 1,644,699 13,373 
1,312,022 

159,282 
903,880 24.103 645.078 

136.804 7.1 09.653 71.388 1,889,601 
213,805 2.465.64 1 7.423 5,939,151 

2,211,077 1,270,665 6.217 3,652,478 

1.496.843 284.738 6.994 1.074.759 
129.417 409.903 3,620 471.963 
23,931 75.638 2,539 88.416 
28,399 205.581 2.703 138.673 
44.774 70.652 5.066 68.1 57 

121,043 84,593 6.786 59.967 
261.400 133,767 7,521 117.878 
553,014 57.150 5.872 51 -61 5 
743.615 339.536 10.831 37.085 

1,330,429 1.073,430 3,604 308,188 

1,344,813 845,669 4.498 48.603 
6.824.321 3.920 30.521 741.321 

10,682,338 61,202 2,596 37,390 
8.265.763 309.593 3.124 17.591 
5.260.678 226.435 3,685 67.269 

2.042225 2,070,419 4.26 1 765,358 
844.571 499.913 4,671 
820.314 77.595 12.599 67.825 

162,028 

80.155 745.913 0 93.357 
5,658 590.318 0 1.030.699 

11.316 95.243 0 113,160 
5.658 18,860 0 20.746 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 0 

0 

24,597,646 17,506,483 
45.684.036 250.097 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

(in dollars) Sheet 6 of 8 

Calendar 
Year 

I 1 

CALIF0RNIA.AQUEDUCT (continued) 

TOTAL 

MOJAVE DIVISION (wn1d.j 
Reach206 I Reach 21 I Reach22A I Reach228 I Reach23 I Reach24 I Subtotal- 

i47l [481 [491 [sol (511 [521 [531 

SANTA ANA DIVISION 
Reach 25 1 Reach26A 

[541 [551 

11,240,253 107.287.794 49,870,642 
20,206.269 9,431,489 32.759.346 318.834.055 

24,804,581 
41.378.381 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

I 

TOTAL 23.827.796 53,885,648 35,034,030 - 125.927.456 
23.482565 

74,683.031 
167,378.971 29.248.502 55.307.695 

a) Includes excess capacity msts (not shown in Tabb B-9J allocated to MWDSC in the following years and repaid under Article 24(c) of ~ts mntract: 1970 - $362.000; 1971 - $6.198.000; 
1972 - $139,000. 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transpoaaion Charge 



TABLE B-1 1. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMPBR Component of Transportation Charge 

Shed 1 d 8 



TABLE B-11. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 

(in -1 Sheet P d 8 

I CALIFORNIA AQUEDUCT I 
SOUTH BAY AQUEDUCT (continued) 

Reach6 1 Reach7 I Reach8 I Reach9 I Totel 
11 11 [121 11 31 ~141 51 

NORTH SAN JOAQUIN DIVISION 
Reach 1 I Reach% I Reach= ( Subtotal 

[I 61 11 71 1181 11 91 



TABLE B-11. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 

(in *) Shmt3d8  

Calendar 

Year 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1 968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

CALIFORNIA AQUEDUCT (continued) 

SAN LUIS DIVISION 

Reach3 I Reach4 I R e d 1 5  I Reach6 I Reach7 I Subtotal 
1201 1211 1221 1231 1241 124 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 

120.038 428.308 130,105 44.591 104.033 827.075 
90.033 460.907 184.467 35.696 235.322 1,006,425 
89.547 484.300 226.002 66.070 192.582 1,058.501 

99.917 541.574 175.59e 64.193 158,170 1,039,446 
1 16.708 647,979 174.519 73.670 154.783 1 .I 67.659 
116.791 611,705 158,145 153.956 1,098,940 
120,309 671.456 150.835 2% 150.230 1,156,734 
133.593 839.285 178,974 81.478 157.586 1,390.91 6 

SOUTH SAN JOAQUIN DIVISION 
Reech8C 1 ReachsD I Reach9 

1261 1271 121 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 

22.013 134.760 86.103 
26.207 156.981 128.273 

32.312 190.753 1 18.372 
35,031 187.242 130.396 
51.150 225.747 127.530 
34.752 199,127 131.298 
78.523 250,377 159.006 



TABLE B-11. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 

(in dolars) S h d 4 d 8  

Calendar 

Year 

CALIFORNIA AQUEDUCT (continued) 

SOUTH SAN JOAQUIN DIVISION (continued) 

Reach 10A 
1291 1301 I311 1321 1331 1341 [351 1361 [37l 

Reach 11 8 Reach 12D Reach 12E Reach 138 Reach 14A Reach 148 Reach 14C Reach 1% 



TABLE B-I 1. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 



TABLE B-11. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 



TABLE B-11. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 

(in dolars) Shee17of8 

Calendar 

Year 

CALIFORNIA AQUEDUCT (continued) 

SANTA ANA DIVISION (continued) 

Reach 280 1 Reach 28H I Reach 281 I Subtotal 
[561 [571 [581 [591 

WEST BRANCH 
Reach 29A I Reach2QF I Reach= I Reach 29H I Reach 2N 

[601 [ell [62l 1631 [MI 



TABLE 6-1 1. Minimum OMPBR Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMPBR Component of Transportation Charge 

Calendar 

Year 

a) Include 



TABLE B-12. Variable OMP&R Costs to Be Reimbursed through 
Variable OMP&R Component of Transportation Charge 

0 
0 
0 
0 

0 
0 
0 
0 
0 

138,001 
234.626 
303,105 
344.632 
542.726 

609.257 
166,598 
658,309 
760.080 
854.615 

1,294,300 
1.188.583 
369.636 
617.166 
1,430,824 

2,401.271 
2.222.556 
2,674,552 
4.373.776 
5,370,064 

6,002,329 
7,265,968 
7,735,101 
7,274,506 
8,428,324 

8,869,643 
1 1.087.245 
11,503,634 
13,776,204 
14.446.843 

14,852,631 
15,304,098 
17.71 8,638 
20,119.629 
19,938.532 

20.857.647 
23.1 12,040 
23,548,939 25.767.546 

26,128,474 

26,277,548 
26,293,232 
26,529,405 
26,595,523 
28,590.624 

28.559.993 
28.444.082 
28.568.277 
28,556,418 
28.109.425 

27,757,988 
27,675,638 
27.681.625 
27.708.336 
27,707,604 

27,737,949 27.686.327 

27.71 5.367 
27,726,864 
27.731.933 

27,612,182 27.509.856 

27,428,270 
27.201.397 
27.331.405 

mcedures. 
: B text discuss 

(in dollars) Sheet 1 of 3 

a) Costs for period 1968 through 1987 are for an interim facility. 

b) The relatively minor costs of Del Valle Pumping Plant have be 

c) Includes extra peaking costs assigned directly to Kern County 
under "Project Water Charges." 

those of South Bay Pumping Plant to s i d  
~d Tulare Lake Basin Water Storage District 

lily the allocation PI 
. Refer to Appendix 

SOUTH BAY 
AQUEDUCT 

Reach 1 

SOIJUI my a 
Del Valle 
PuWng 
Pkus @ 

[51 

Calendar 

year 

CALIFORNIA AQUEDUCT 

en combined with 
Water Agency ar ;ion of Table 8-17 

Reach 1514 

Wheeler 

R'do? PU~PIW 
Plant 

NORTH BAY AQUEDUCT 

(61 m PI PI 

Reach 14A 

Buena 
Vista 

Rp%w 

Reach 1 

Banks 
Pumping 

Plant 

Reach 4 

Das Aml- 
Rmping 
Plant (c 

Totel 

[11 PI [31 [41 

Reech3B 

Cordella 
Pumping 

c lent 
(Nepal (a 

Reach 1 

Berker 
S l q h  

pumping 
Plent 

Reach3A 

Cordelia 
Pumping 

 lent 
(*lam) 



TABLE 8-1 2. Variable OMPBR Costs to Be Reimbursed through 
Variable OMP&R Component of Transportation Charge 

(in dollars) Sheet 2 of 3 

I CALIFORNIA AQUEDUCT I 
Calendar 

Year 

Storage Changes' (withdrawals. as apositive value) conveyed through each plant, in acre-feet. divided by 'Total' annual quantity conveyed through each plant, in acre-feet. 
The costs so determined are accumulated for all upstream plants for each year, for each respdivs reservoir. 

2031 
2032 
2033 
2034 
2035 

(continued) 

. - . -  
66,620.265 236,538,716 (3.673.323) 45.720.454 (6,971,128) 0 (40.644.849) 491,641 9,774,840 
66.619.343 236.415.759 (3.675.938) 45,667,456 (7,014,439) 0 (40,753,508) 0 9,647.334 
66.638.937 236,097,645 (3,675,176) 45.600.079 (7.01 7.861 ) 0 (40.742.449) 75.221 9,599.259 
66,092,378 234,052.890 (3,645.228) 44,909.570 (6,891,785) 3,689.879 (40,732,010) 205,036 9,437,009 
66,502,607 235,533,954 (3.656.312) 45,338,453 (7,030,129) 0 (40,777.132) 0 9,261.894 

Reach 16A 
Chrismm 
Pumping 

Plant 

d) These values represent a proportionate allocation of the total variable OMPBR costs of punping and recovery plants (Table 8-3) associaded with net annual withdrawals from 
storage for Projed Transportation Facilities. The allocation is determined annually by applying the following ratio, calculated from the data shown in Table 8-6: "Reservoir 

[to] 11 11 ~121 (131 ~141 51 ~161 [la1 

Reach 17E 

Edmonston 
Pumping 

Planl 

Reach 18A 

Alamo 
Powerplant 

Reach 220 

PearMossom 
Pumping 

Plant 

Reach23 

Mojave 
Siphon 

Powerplant 

Reach 24 

Sihremood 
Lake 

(d 

Reech 26A 

M 
canyon 

powerplant 

Reach 285 

Laks 
Penis 

(d 

Reach 2QA 

080 

Pumping 
Plant 



TABLE B-12. Variable OMP&R Costs to Be Reimbursed through 
Variable OMP&R Component of Transportation Charge 

(in dollars) Sheet 3013 

CALIFORNIA AQUEDUCT 
(continued) 

Reach 290 Reach 29H Reech 295 Reach 30 Reach 31A Reech 33A 

Las Perillas Devil's Den, GRAND 
6 Bdger Hill Bluestone 6 

Wame Pyramid Castaic Castaic N@w Pdcnio PPs Total TOTAL 
Powerplant Lake (d Powerplant Lake (d Plants (e Sen Luii Obispo Pwp 

11 91 I201 [211 [221 [=I [241 [251 [261 

(12,501,197) 
(12,511,141) 
(12.513.240) 
(12.520,374) 
(12.448.372) 

e) Includes extra peaking psts  

0 (19.924.872) 68,416 
0 (19,939,077) 0 
0 (19.938.241) 15.516 
0 (19,943,489) 0 
0 (19,952,015) 0 

assigned directly to Kern County Water Agency. Refer 

2.321.118 5.01 5.740 
2.318.564 5.009.125 
2,320,408 5.01 3.90: 
2.321203 5.016.167 

to Appendix B text ~ ~ C U S S ~ O ~  of Table 6-16A under 

417.278.933 425.355.305 
415.835.188 423,902,675 
41 5.407.739 423,481.641 
414.953.409 423.030.355 

'Project Water Charges.' 



TABLE 8-1 3. Capital and Operating Costs of Project Conservation 
Facilities to Be Reimbursed through Delta Water Charge 

(1 988) are 



TABLE 8-1 4. Capital Costs of Transportation Facilities Allocated to Each Contractor 
(in dollars) Sheet 1 of 4 

provisions of Amendment No. 10 to its water supply contract. 

I I I 

Calendar 

Year 

CENTRAL COASTAL AREA 

194,381.235 
91,076.41 1 285,457,646 

SOUTH BAY AREA 

a) Costs from Table 8-10 allocated to Solam County Flood Control and Water Conservation District are reduced herein by 82,102,700 in 1986 and $1,823,500 in 1987 under 

9,433,413 48.703.681 
7.592.656 31.677.612 TOTAL 

Totel 

San Luis 
Obispo 
County 

FCBWCD 

NORTH BAY AREA 

37.975.1 09 87.858.369 
49,883,260 

181 PI [lo] 

Santa 
Barbara 
County 

FCaWCD 
Totel 

141 [51 161 m 

SantaClara 
Valley 
Water 
Distrkl 

Alameda 
County 

FC&WCD. 
Zone7 

Total 
. 

Na~a 
County 

FC6WCD 

Alameda 
County 
Water 
Distrid 

[11 121 R 

Sdano 
' Gbunty 
FC&WCD(a 



TABLE 8-1 4. Capital Costs of Transportation Facilities Allocated to Each Contractor 
(in dollan) Sheet 2 of 4 

Calendar 

Year 

1952 
1953 
1954 
1955 

I 

TOTAL 

SAN JOAQUIN VALLEY AREA 

2,445,731 128.625 12.524.700 137.638.551 258.272 172,790,710 
5,406.558 

Devil's 
Den 

Water 
Distrid(b 

1,672.093 1,593,411 274.647 10,848.122 

b) Costs from Table 0-10 allocated to Devil's Den Water District are reduced herein by $14.088 in 1978 in accordance with a letter of agreement wilh the district. 
c) Costs from Table 0-10 allocated to Empire West Side lrrigation District are reduced herein by $31,58Bin 1978; $12.129 in 1980; $15.173 in 1981; and $38,004 in 1983 

in accordance wilh letters of agreement with the district. 
d) Costs related to maximum annuabentitlement of 15,000 acre-feet under Ameridrnent No. 18 of the water supply contract with Kern County Water Agency. 

11 11 [I21 [I31 [141 51 [I61 (171 [I81 1191 [201 [211 

87 389 19 938 120 59 
238 

9.137 
1.076 53 

19 13 784 1 1.565 
161 

298 
2,892 344 27.416 56 33 2.158 34.427 

1.350 67 200 3.379 416 32,404 70 42 2.719 40.945 
150 676 36 100 1.499 198 14.730 36 22 1.371 18.818 

Dudley 
Ridge 
Water 
Distn'd 

Empire 
West Side 
Irrigation 
Distrid(c 

Future 
Conlrador 

San Joaquin 
Valley 

Kern Counly Water Agency 

County 
d 

Kings 

Municipal 
and 

Industrial 

Oak flat 
Waer 
Distrid 

Municipal 
and (d 

Industrial 
Agri- 

cultural 

Tulare Lake 
Basin 
Water 

Slorage 
Distrid 

Total 



TABLE 8-1 4. Capital Costs of Transportation Facilities Allocated to Each Contractor 
(in dollars) Sheet 3of4 

I SOUTHERN CALIFORNIA AREA I 
Calendar 

Year 

I 

TOTAL 

Sen Gebriel 
Valley 

Municipal 
Water 
Distrid 

48,664,051 13.614.300 22.452.868 26,892.767 84,728.1 51 
23,589,468 4,179,061 896,797 6,516,383 22,066,748 

=I ~231 1241 ~ 5 1  [XI 1271 1281 ~291 [301 ~311 

Palmdale 
Water 
Distrid 

Mojave 
Water 

Agency 

Sen 
Bemardino 

Valley 
Municw 

Water Distrid 

Desert 
Water 

Agency 

Antelope 
Valley- 

East Kern 
Water 

Agency 

Littlemck 
Creek 

lni@ion 
D i r i d  

Coachella 
Valley 
Water 
Distrid 

Castaic 
Lake 
Water 

Agency 

Crestline- - 
Lake 

Amhead 
Water 
Agency 



TABLE 8-1 4. Capital Costs of Transportation Facilities Allocated to Each Contractor 
(in dollars) Sheet4 of 4 

e) Costs from Table 6-10 allocated to MWDSC are reduced here~n by $16.428.037 in 1972 under provisions of Amendment No. 7 to its water contract. 

Calendar 

Year 

TOTAL 
13.685.309 10.601.687 

1.340.543.472 1.618.431.062 

SOUTHERN CALIFORNIA AREA (continued) 
San 

Gorgonio 
Pass 
Water 

Agency 

0 340.806 
0 340,806 

FEATHER RIVER AREA 

SouthBay 
Area 
Future 

Contrador 
(401 [321 [331 [XI [351 

Cis 
of 

Yuba 
city 

6.957.494 

GRAND 

TOTAL 

(411 

Total 

The 
Metropolitan 
Wsder Ditrid 
of Southern 
Califomia(e 

2,220,539,768 

Ventura 
County 
Flood 

Contml 
District 

[361 [37] [%I [391 

County 
of 

Butte 

Plumas 
County 

FC6WCD 
Total 



TABLE E3-15. Capital Cost Component of Transportation Charge for Each Contractor 
1;- A ~ l l - v e l  Sheet 1 of 4 \"' """-I, 

a) Unadjusted for pior overpayments of charges. 
b) Determined at the current Projed Interest Rate of 4.713 perarnt per annum. 

2031 
2032 
2033 
2034 
2035 

TOTAL 

Calendar 

Year 

CENTRAL COASTAL AREA 

1,750,746 2,520,393 4.271.139 
1,739,836 2.499.585 4,239,421 
1.71 1.836 2.453.672 4.1 65.508 
1,646,523 2.379.927 4.026.450 
1,516242 2,237.783 3,754,025 

96,894,875 223,888,480 
126.991.605 

SOUTH BAY AREA 

Total 

SanLuis 
Obispo 
County 

FCIWCD 

NORTH BAY AREA 

56.543 52.999 134.100 243.642 
58.341 54.592 137.604 250,537 
57,584 53,858 135,599 247.041 
50.51 1 47.156 118,404 216.071 
42.592 39,861 100.202 182,655 

24,573.785 127.967.429 
20. 135.067 83,258.577 

PI PI 11 01 

Santa 
Batbem 
County 

FC&WCD 
Total 

Napa 
County 

FC&WCD 

4.785.192 10,256,659 15,041,851 
4.789.321 10.264.163 15,053.484 
4,790,973 10,267,167 15,058.140 
4,789,183 10.263.805 15.052.988 
4,787,305 10.260.286 15,047.591 

449,960.820 
211.038.412 660,999.232 

141 [51 [GI m 

SantaClara 
Valley 
Water 
Dlabid 

Alameda 
County 

FC&WCD, 
Zone7 

Alemeda 
County 
Waer 
D i  

PI PI A 

Solino 
County 

FC&WCD 
Total 



TABLE 8-1 5. Capital Cost Component of Transportation Charge for Each Contractor 
(in dollars) Sheet2 of 4 

Calendar 

Year 

1961 
1962 
1963 
1964 
1965 

2031 
2032 
2033 
2034 
2035 

TOTAL 

11 9.998 309,765 7.512 18.587 160.461 
11 9.998 309,765 

24,535 9,301,695 4.760 11.816 
7.512 634.451 10,593,580 

119,998 309.765 7.512 634.451 10.592.962 
18.363 160.485 24.185 9,301,695 4.692 11.816 
17,788 153.479 23.099 9.301.695 4.472 11.816 

119.998 309,765 7.512 634,451 10.584.075 17.239 148,292 22.490 9,301,695 4.350 11.816 
1 19,998 309.765 7.512 

634.451 10,577,608 
16.513 140.243 21.346 9,301,695 4.121 11.816 634,451 10,567,460 

7,737,512 505,808 530,032,914 733.109 32.093.476 
18,426,788 4.269.610 4.070.245 726,778 36.996.558 635.594.798 

SAN JOAQUlN VALLEY AREA 

c) Charges under Amendment No. 18 of the water supply contract with Kern County Water Agency. 

Devil's 
Den 

Water 
Distrid(a 

El11 1121 [I31 (141 [151 [ I  61 I181 
0 

[I91 
0 

PI 
0 

[211 

0 
0 

0 
0 

0 
0 0 0 0 

0 0 0 
0 0 

0 0 0 
0 

0 
0 0 

0 0 
0 

0 
0 

0 0 0 2.772 
0 0 

0 0 
0 0 

0 0 0 
0 0 

6.131 
0 

65.456 9.448 
0 2,772 

0 0 0 0 81.035 

Dudley 
Ridge 
Water 
District 

Empire 
West Side 
Irrigation 
D i c t ( b  

Future 
Contractor 
Sen Joaquin 

Valley 

Kern County Water Agency 
Oak Flat 
Water 
D i r i d  

Municpal 
and 

Industrial 

Tulare Lake 
Basin 

Water Storaga 
District 

Municipal 
and (c 

Industrial 
Total Agri- 

whral 

County 
of 

Kings 



TABLE 8-15. Capital Cost Component of Transportation Charge for Each Contractor 

TOTAL 

(in dollan) Sheet 3of 4 

Calendar 

Year 

SOUTHERN CALIFORNIA AREA 
San Gabriel 

Valley 
Municii 

Water Diitrid 

[ZI 1231 [241 [251 [261 ~271 ~ 8 1  ~291 ~301 ~311 

San Bemardim 
Valley 

M u n i c i  
Water Diitrid 

Palmdale 
Waler 
Distrid 

Mojave 
Water 
Agency 

Lilerodc 
Creek 

lnigation 
Distrid 

Antelope 
Valley- 
East Kern 

Water Agency 

Crestline- 
Lake 

Amhead 
Water Agency 

Desect 
Waer 

Agency 

Castaic 
Lake 
Weler 

Agency 

Coechella 
Valley 
Weler 
Distrid 



TABLE 8-1 5. Capital Cost Component of Transportation Charge for Each Contractor 
(in dollars) 

SOUTHERN CALIFORNIA AREA (continued) FEATHER RIVER AREA 
Calendar San Oorgonio The Metropolii Ventura 

Pass 
cw 

Water Ditrid County d County Plumas 
Year Water of Southern Rood Control Total Yuba of CI - ounty Total 

I Agency I California ( Distrid I City Buite FC&WCD 

[XI [351 1 I361 [37l 1381 1391 

Sheet 4 of 4 ' 

~51:- 1 Contractor 



TABLE B-16A, Minimum OMP&R Component of 
Transportation Charge for Each Contractor 

(in dollars) Sheet 1 of 4 

201 1 
2012 
2013 
2014 
2015 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 

TOTAL 

Calendar 

Year 

CENTRAL COASTAL AREA 

467.970 802,588 1,270,558 
468.028 802.716 1.270.744 
468.053 802,765 1.270.818 
468.1 12 802.900 1,271,012 
469.182 805.324 1,274,506 

469.197 805,354 1,274.551 
469,174 805,302 1,274,476 
469.169 805.286 1.274.455 
469.160 805.264 1.274.424 
469.002 804.906 1,273,008 

468.975 804.849 1.273.824 
461 .MM 794.867 1,256,467 
461.614 794,894 1,256,508 
460.823 794.007 1.254.830 
460.825 794,011 1,254,836 

460,836 794,035 1.254.871 
460,803 793.963 1,254,766 
460.814 793.9s 1,254,800 
460.817 793.993 1.254.810 
460.81 1 793.977 1,254,788 

460,808 793.973 1.254.781 
460,792 793.935 1,254,727 
460,803 793,963 1,254,766 
460,809 793.976 1,254,785 
460.779 793,907 1,254.686 

23,804,724 60.936.632 
37.131.908 

SOUTH BAY AREA 

Totd 

SanLuis 
Obispo 
County 

FCIWCD 

NORTH BAY AREA 

894.888 870.046 2.347.159 4,112,093 
894.938 870.092 2,847,270 4.112.300 
894.958 d70.112 2.347.318 4.112.388 
895.008 870,157 2347.435 4.1 12,600 
895.941 871.021 2.349.559 4.1 16.521 

895.952 871.032 2,349.587 4,116,571 
895.931 871,015 2.349.542 4.1 16,488 
895.927 871.008 2,349.528 4,116,463 
895.915 870.997 . 2.349.502 4,116,414 
894.696 869.880 2,346,829 4.111.405 

866.139 841.587 2.271.124 3.978.850 
864,963 840.511 2.268.558 3,974,032 
864.971 840,519 2,268,580 3,974,070 
863.328 838,901 2.264.289 3.966.518 
863.329 838.900 2.264288 3.966.517 

863.334 838.906 2,264,303 3,966.543 
863.305 838.879 2,264.233 3,966,417 
863,309 838.883 2,264244 3,966,436 
863.308 838.881 2.264240 3,966,429 
863,297 838.872 2.264219 3.966.388 

863,292 838.867 2.264m 3.966.363 
863.275 838.852 2,264.167 3.966294 
863,287 838.862 2.264.192 3.966.341 
863.290 838,865 2,264,200 3.966.355 
863.258 838.837 2.264.129 3,966,224 

46.875.746 222,997.51 6 
48.323.706 127,798.064 

PI [91 1101 

Santa 
Barbara 
County 

FCIWCD 
Total 

1,350.368 2.752.198 4.102.566 
1,350,455 2.752.382 4,102837 
1.350.486 2,752,451 4.102937 
1.350.575 2.752.643 4.103218 
1.352234 2.756.194 4,108,428 

1.352253 2,756.233 4,108,486 
1.352217 2,756.155 4,108,372 
1,352,203 2,756.124 4,108,327 
1,352,176 2.756.073 4.108249 
1.351.319 2,754,414 4.105.733 

1.351281 2.754.328 4.105.609 
1,349.756 2,751,509 4,101265 
1.349.771 2,751,544 4,101,315 
1.339.413 2,732,307 4,071.720 
1,339,412 2.732.307 4.071.719 

1.339,421 2.732.330 4,071.751 
1,339,373 2,732.219 4.071.592 
1.339.381 2,732.240 4.071.621 
1.339.335 2,732.158 4.071.493 
1.339.316 2.732.111 4,071,427 

1,339.302 2,732,079 4,071,381 
1,339.265 2,732,005 4.071270 
1,339.284 2,732,045 4.071329 
1.339293 2,732,062 4.071.355 
1,339,236 2.731.945 4.071.181 

119,108,414 
58,713.263 177.821.677 

141 151 [GI m 

Santaclara 
Valley 
Weter 
Diatrid 

Alameda 
County 

FCIWCD, 
Zone 7 

Told 
Nepa 

County 
FCIWCD 

Alameda 
County 
Water 
DWrM 

PI [a 131 

Salano 
County 

FWWCD 



TABLE 8-1 6A. Minimum OMP&R Component of 
Transportation Charge for Each Contractor 



TABLE B-16A. Minimum OMP&R Component of 
Transportation Charge for Each Contractor 

c- 

Year 

tin dnllaml Shed 3 01 4 

water Agency1 Agency I DisirM 1 ~ a t e r ~ ~ e n o ~ l  wlgency I ~ h r i d  I Agency I DlslrM I Water D h W  1 Water Dmtrid 

(211 [=I [=I 1241 ~ 5 1  [=I (271 PEI ~ 9 1  1301 

\ . . . - - .. -. -, 
SOUTHERN CALIFORNIA AREA 

TOTAL 

San Gabriel 
valley 

Munkw 

Sen Bemardin0 
Valley 

Munkm 
Palmdale 

Wmer 
Mojave 
W&er 

~mlerodc 
Creek 

Inkation 

Antelope 
vdw 
East Kern 

Crestline 
Lake 

Anowheed 
Degert 
Water 

Castaic 
Lake 
Water 

Coachella 
Valley 
WEder 



TABLE B-16A. Minimum OMP&R Component of 
Transportation Charge for Each Contractor 

Calends 

Year 

1961 
1 962 
1 963 
1964 
1 965 

1 966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1 994 
1995 

I TOTAL I 

San Gargonio The Mstropolitan 
PBPa Weter D W  

(in ddars) 

AREA (continued) I FEATHER RIVER AREA I 

-Y C i i  Cocnty Plumes 
F k d ~ r o l  Tatd d d cway Total 

Dtatrict Y k C l y  Butte FC6WCD 
P41 [=I 1361 1371 [Wl 

south Bey GRAND 
Aree 
Futm TOTAL 

Contredu 



TABLE B-16B. Minimum OMP&R Component of Transportation Charge 
for Each Contractor for Off-Aqueduct Power Facilities 



TABLE B-16B. Minimum OMPBR Component of Transportation Charge 
for Each Contractor for Off-Aqueduct Power Facilities 

(in dollars) Sheet 2 of 4 

Calendar 

Year 

203 1 
2032 
2033 
2034 
2035 

TOTAL 

0 0 0 
0 

0 
0 

0 0 
0 

0 
0 

0 
0 

0 

0 0 0 
0 0 

0 
0 

0 
0 

0 0 0 
0 0 

0 
0 

0 
0 

0 0 0 0 
0 0 0 

0 
0 

0 0 0 0 
3.607.806 488.867 21 1.159.785 

9,510,945 
658.287 

22.553.897 
266,936,589 

675.1 15 18,281,867 

SAN JOAQUIN VALLEY AREA 

Devil's Den 
WEder 
Distrid 

D 11 1131 [141 ~151 11 61 1171 11 81 [I91 ' 

Dudley Ridge 
Waer 
Dirid 

Empire 
Weat Side 
Irrigation 
Distrid 

Kern Cwnly Water Agency 
County 

d 
Kin* 

~unlcpai 
and 

Indostrial 

' 

AgricuLd 
Oek Flat 
Water 
Distrid 

Tulare Lake 
Basin 

Water Storage 
Dtstrid 

Total 



TABLE 8-1 68. Minimum OMP&R Component of Transportation Charge 
for Each Contractor for Off-Aqueduct Power Facilities 

(in dollars) Sheet 3 of 4 

Calendar 

Year 

SOUTHERN CALIFORNIA AREA 
SariGabriel 

Valley 
Municw 

Water 
Diddd 

[201 t211 1221 In1 t241 Psl [XI t24 Pel [=I 

San 
Bemadno 

Valley 
M u n w  

WderDitrid 

Palmdale 
Water 
Distrid 

Majave 
Waer 
Agency 

UtHerodr 
Creek 

lmi@on 
Distrid 

Desefl 
Waer 

Agency 

Ant- 
Valley- 

Easl Kem 
Waer 

AQency 

Coachella 
Valley 
Water 
Diatrid 

Csstaic 
Lake 
Water 

Agency 

Creazline- 
Lake 

Arrowhead 
Waer 

Agency 



TABLE 6-16B. Minimum OMP&R Component of Transportation Charge 
for Each Contractor for Of-Aqueduct Power Facilities 

(in dollars) Sheet 4 01 4 

Calendar 

Year 

1971 
1972 
1973 
1 974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1 982 
1983' 
1984 
1985 

1986 
1987 
1 988 
1989 
1990 

1991 
1 992 
1 993 
1 994 
1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2x4 
2005 

2006 
2007 
XX)B 
XK)9 
2010 

201 1 
2012 
2013 
2014 
2015 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

203 1 
2032 
2033 
2034 
2035 

TOTAL 

SOUTHERN CALIFORNIA AREA (continued) 

SanOorgonio 
Pass 
Weter 

Agency 

TOTAL 
STATE WATER 

PROJECT 

1381 

0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 

20,182,468 
60.556.781 
108,590,343 

107,702,921 
99.41 1.597 
108.916.049 
108,448,554 
128.917.871 

130,122,260 
135.3U2.249 
134,319,469 
130.295.01 1 
134,299,438 

134,273,635 
134,307,233 
131,836,881 
123,443,750 
120,894.125 

116,583,303 
1 1 1,236,735 
105,806,327 
98,470,269 
95.030.201 

89,759,837 
84,235,750 
79.882780 
72,539,474 
68,991,034 

63,698,782 
58,493,733 
21,168,088 

35,763,317 1 1,444,574 

5,530,480 
2,495,497 
2,499,541 

0 
0 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

3.1 75.450.357 

FEATHER RIVER AREA 

(301 ~311 (321 [331 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 12.791.358 0 15,968.264 
0 39.229.567 0 47,660,612 
0 77.446.522 0 89.618.178 

0 77.581.287 0 89,953,063 
0 68,939,195 0 82.425.589 
0 79.985.469 0 92,565,209 
0 79.151.255 0 93.055.1 12 
0 98,296,080 0 1 13.746.952 

0 98,640,695 0 114,807.967 
0 103.870.152 0 120,345,686 
0 102,791.798 19.960 119.716.898 
0 98.525.358 939.672 116.234.586 
0 96.415.411 931.921 117,285,597 

0 96.731.423 938.633 11 7,521,637 
0 97,078,589 945.519 117.800.570 
0 95,621.787 934.653 115,898,070 
0 89,831,837 881.056 108.758.737 

939,197 87.572294 861.71 1 106.848.675 

889.305 84,809,158 831,695 103.276.181 
833.429 81.250.640 794.208 98.758.418 
778,888 77,587.799 756,037 94.137.788 
71 1,244 72.360.146 702.981 87,808,883 
673.717 69.973.137 678.181 84,925,443 

627,616 66,248,017 637.105 80,343,058 
581.013 62.312970 594.732 75.514.984 
543.626 59.223.993 561.080 71.720.174 
487.142 53,895,687 506.920 65,222,272 
457.284 51,366,808 479.494 62.1 19.792 

421.477 47,344,651 441.948 57.362823 
386.370 43,401.026 405.1 36 52.683.01 0 
139,581 15,679.225 146.361 19,067,972 
235,596 26,464,577 247.039 32,217.043 
75.320 8.460.800 78.979 10,310,328 

36,364 4,084.803 38,130 4,982,658 
16.393 1,841,460 17.1 89 2.248.436 
16.404 1.842.734 17.201 2,25221 1 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

14,387,541 
2,328,647,708 2,785,162,876 

The 
Metropdian 
Waer Ditrid 
d Southem 
California 

City of 
Yuba Cly 

Ventura 
County 
Flood 
Contd 
Disfrid 

[%I [351 (361 [37] 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 0 

0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 0 

0 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 0 

0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

8 , 8 4 9 . 9 6 S 9 -  0 0 
0 0 

County d 
Butte 

Tdd 
Plumas 
County 

FC6WCD 
Totel 



TABLE B-17. Unit Variable OMP&R Component of Transportation Charge 
(in dollars oer acre-foot) Sheet 1 of 4 

a) For the period 1968 through 1987. rates are for an interim faulity. 
b) The relatively minorcosts of Del Valle Pumping Plant have been combtned wilhthose of South Bay Pumping Plant to simplify the allocatton procedure. 

246 

Yew 
Barker Skugh 
Pumping Plant 

PI 121 131 141 151 PI m 181 191 1101 

Unit Rate 

Cordelia Pumphg Plant 
Solano County FC&WCD 

Cumulative 
Unit Rate MnP Rate 

Cumulative 
Unlt Rate 

Cotdelia Pumping Plant 
Napa County FC&WCD (a 

UnP Rate 

South Bay and Del Valle 
PUWW phts  @ 

Cumulative 
Unit Rate 

Banks 
Pumping Plent 

Unit Rate Unit Rate 
Curnulati 
Unlt Rate 

Cumulative 
Unit Rate 



TABLE B-17. Unit Variable OMP&R Component of Transportation Charge 
(in dollars per a c r e i d )  Sheet 2 of 4 

Year 

CALIFORNIA AQUEDUCT (continued) 
Calendar Reach 4 I Reach l4A I Reach 15A ,Reech 16A I Reech 17E 

Dos Amigos . 
Pumping Plant 

Unit Rate 
Cumulative 
Unit Rate 

Buena V i  
I Pumping Plant 

Unit Rate 
ULlmulative 
Unit Rate 

Wheeler Ridge 
PumpingM*  

Unit Rate 

Chrisman 
Pumping Plant 

Cumukdive 
Unit Rate Unit Rate 

Edmonston 
Pumping Plant 

Cumuld~ve 
Unit Rate Unit Rate 

Cumuledive 
Unit Rate 



TABLE B-17. Unit Variable OMP&R Component of Transportation Charge 
(in dollars per acre-Id) Sheet 3 of 4 

Calendar R e d l  18A I Reach 22B I Re& 23 I Reach 26A I Reach 2QA 

Year 
Alamo 

Powerplant 

[211 PI 1231 ~ 4 1  ~251 1261 ~271 [281 [%I [301 

Unit Rate 
Cumulative 
Unit Rate 

Pearblossom 
Pumping Plant 

Unit Rate 
Cumulative 
Unit Rate 

, Mojave Siphon 
powerplant 

Unl W e  

Devil Canyon 
Powerplant 

Cumulative 
Unit Rate 

Oso 
Pumping Plant 

Unit Rate Unit Rate 
Cumulative 
Unit Rate 

Cumulative 
Unit Rate 



TABLE 8-1 7. Unit Variable OMP&R Component of Transportation Charge 
(in dollars per acre-foot) 

Calendar 

Year 

Sheet4of4 
CALIFORNIA AQUEDUCT (continued) 

Reach 280 

Warne 
Powerplant 

[311 [321 I331 [=I [351 1361 [37l (381 

Unil Rate 
Cumulative 
Unit Rate 

Reach 2QJ 

Castaic 

POVJWant 

Unit Rate 
Cumuletive 
Unl Rate 

Reech 31A 

L&3 Perillas end 
Badger Hill 

pumPim3 P m S  

Unit Rate 

Reech 33A 
Devil's Den, Bkregtone, 

end Mi Pass Punping 
Plants and San Luis 
Obispo Powerplant 

Cumulative 
Unit Rate Unit Rate 

Cumulative 
Unl Rate 



TABLE 8-1 8. Variable OMP&R Component of 
Transportation Charge for Each Contractor 

(in dollaro) 

SOUTH BAY AREA 

FC&WCD, 
Zone7 Distrid D i i  

141 [51 [GI 

Sheet 1 of4 

I CENTRAL COASTAL AREA I 
Calendar 

Year 

1961 
1 962 
1963 
1964 
1965 

1 966 
1 967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

201 1 
2012 
201 3 
2014 
2015 

2016 
2017 

WRTH BAY AREA 1 

2031 
2032 
2033 
2034 
2035 

TOTAL 

748.425 620,996 1.369.421 
747.601 620.313 1,367,914 
748.196 620.807 1.369.003 
748.478 621.041 1.369.519 
747.004 619.818 1,366,822 

23.059.502 45.41 3.625 
22.354.1 23 

2,236,625 2.042.136 4,862,230 9,140,991 
2,233,640 2,039,411 4.855.740 9,128.791 
2,235,446 2,041,060 4,859,667 9,136,173 
2.235980 2,041.547 4,860,826 9.138.353 
2,230,093 2,036.172 4.848.030 9.114295 

79,211.272 359.466.099 
85.1 57.077 195.097.750 

2,533.567 4,609.675 7,143242 
2.529369 4,602,036 7.131.405 
2,531.683 4,606246 7,137,929 
2,532,605 4,607,922 7.140.527 
2.526.111 4.596.106 7,122,217 

161,307.394 
88.657.71 3 249,965.1 07 



TABLE B-18. Variable OMP&R Component of 
Transportation Charge for Each Contractor 

(in dollars) Sheet 2 of 4 

Calendar 

Year 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 

395.720 1,121.581 58.315 0 
395,079 1.119.681 

1,178.791 26.409.71 8 
58.21 5 0 

77.752 76,262 2,303,419 31.621.558 
1.176.947 

394.730 1.1 18,402 58,149 
26.370.299 77.621 76.169 2.299.518 31.573.529 

0 1.175.634 
393,881 1.1 14.963 

26.341.279 
57,971 

77.532 76,121 2.296.891 31,538,738 
0 1,172.084 

389.333 1.101.246 57.257 
26,264.31 5 

0 
77,294 75.960 2.289.830 31,446,298 

1:157.624 25.935.118 76.343 75.080 2.261.656 31.053.657 

388,707 1,099,546 57.169 
387.453 1,094,044 56.883 0 1.155.317 25,865,918 76.225 75.024 2,258,166 30.976.072 

387.554 1,093,964 
0 1.149.726 

56.879 
25.749.474 75.W 74.879 2.246.867 30.835.170 

386.401 1.089.1 83 56.630 0 
0 1,149.589 25,751,850 75.838 74.879 2.246.702 30.837.255 

1.144.774 
386.259 1,088,461 

25,655,317 75.507 74.772 2.236.882 30,719.466 
56.592 0 1.143.972 25.641.025 75.457 74.697 2,235,401 30,701.864 

386.252 1,087.966 56,566 0 1,143,458 
385,378 1.085.399 56.433 

25.634.574 
0 

75,423 74.621 2,234,385 30.693.245 
1.140.749 

385,237 1,084,301 56,376 0 
25,575,920 75.244 74.430 2.229.110 30,622,663 

1.139.778 
384.958 1.082.893 56,303 0 

25.557.624 75,168 74.304 2,226,858 30.599.646 
1 .I 38,467 

384.099 1,079,290 56.1 16 0 1,134.991 25,531,892 25.460.316 74,820 73.972 2.216.565 30.480.169 
75.070 74.1 53 2,223,967 30,567,703 

383,328 1,075,884 55.938 0 1,131,661 25,387,074 74.585 73.798 2.209.571 30,391,839 
382.387 1,072.341 55.754 
382.702 1,073243 55,801 0 1.127.921 

25.301.465 74,339 73.652 2.202295 30,290,154 
0 1.128.627 

382.763 1.073264 55.802 
25,311.113 74.401 73,714 2.204.148 30,303,749 

0 1.128.513 
381.597 1,069.280 55.595 

25,307,211 
0 

74,403 73.704 2,204.191 30,299,851 
1,124,412 25,217.363 74.127 73,375 2.196.008 30,191,757 

15.646.964 2.294.038 46.936.1 14 
43,809,789 

3,016,446 
0 

89.393.327 
1.018.663.092 3.01 1.81 1 1,222,771,581 

SAN JOAQUIN VALLEY AREA 
Devil's 
Den 

Water 
Distrid 
[Ill [I21 [I31 [I41 [151 [I61 [I71 I181 [I91 I201 

Dudley 
Ridge 
Water 
Distrid 

Empire 
West Side 
Irrigation 
Distrid 

Future 
Contractor 
Sen Joaquin 

Valley 

Kern County Water Agency 
County 

of 
King 

~un~cpru  
and 

Industrial 
Agricultural 

Oak Rat. 
Water 
District 

Tulare 
Lake Basin 

WaterSI#age 
District 

Total 



TABLE 8-1 8. Variable OMP&R Component of 
Transportation Charge for Each Contractor 

(~n dollars) Sheet3of4 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

19,379,898 5.602.920 4.416.360 1.081.724 7.284.128 371.448 9.712.172 2,793,935 16.324.404 4.353.174 
19.329.241 5,578,096 4,404285 1.078.585 7.264209 370,477 9.685.612 2.786.632 16.267.919 4.395.192 
19.310.172 5.568.743 4,399,656 1,077,407 7.256.575 370.113 9,675,434 2.783.882 16.247.634 4.446.721 
19.296.467 5.555414 4.395.660 1.076.524 7.249.985 369.849 9.666.645 2.781.907 16,231.855 4.499.355 
19.245.905 5.531207 4,382,845 1,073,162 7,228,847 368.880 9,638.463 2,774.619 16.172.374 4.539.614 

707.1 82.61 9 171.192.387 282,097,814 348,833,794 497.1 39,572 
196.128.796 38.290.938 14,027,258 104,925,513 129.1 19.495 

SOUTHERN CALIFORNIA AREA 
San&bdel 

Valley 
Munkw 

Water 
Distrid 

(211 [=I tnl (241 P9 [XI 1271 (281 1291 (301 

Sen 
Betnerdin0 

Valley 
M u n w  

Water Diitrid 

Palmdale 
Water 
Distrid 

Mciave 
Water 

Agency 

Desert 
Water 
Agency 

Crestline- 
Lake 

ARowheed 
Water 
Agency 

Antelope 
Valley- 

Eaet Kern 
Water 
Agency 

Uttlerodc 
Cmek 

Irrigation 
D W  

Castalc 
Leke 

Water 
Agency 

Coachella 
Valley 
Water 
D W  



TABLE 8-1 8. Variable OMPIR Component of 
Transportation Charge for Each Contractor 

(in dollars) 

SOUTHERN CALIFORNIA AREA (continued) FEATHER RIVER AREA 
San The Ventura 

Gorgonio Metropolitan County 
Pass Water Dirid Flood Total Ci County Plumas Total 

Water of Southern Control of of County 
Agency California Dntrid Yuba Ciy Butte FCaWCD 
[311 [321 [331 [%I 1351 [361 [37l [381 

. -. - -  " 
90.686.873 

TOTAL 
96.253.483 

10,335,444,815 
0 0 

13.01 1,323.357 0 0 

Contractor 



TABLE 8-19, Total Transportation Charge for Each Contractor 
(in dollars\ Sheet 1 of 4 

CENTRAL COASTAL AREA NORTH BAY AREA I SOUM BAY AREA 
1 Calendar 

TOTAL F= 



TABLE B-19. Total Transportation Charge for Each Contractor 

TOTAL 

(in dollars) Sheet 2014 

Calendar 

Year 

SAN JOAQUIN VALLEY AREA 
Devil's 
Den 

Water 
Distrid 

I1 11 1121 (1 31 1141 (151 [I61 (1 71 [la1 [I91 1201 

Dudley 
Ridge 
Water 
Distrid 

Empire 
West6ide 
Irrigation 
D i d  

Future 
Cordredor 

SenJoaquin 
Valley 

Kem County Water Agency 
County 

of 
King 

Municw 
and 

Industrial 
Agri- 

cultural 

Oek Flat 
Water 
District 

Tulare 
Lake Basin 

Water Storage 
Distrid 

Total 



TABLE B-19. Total Transportation Charge for Each Contractor 

1 TOTAL 

(in dollars) Sheet 3 of 4 

Calendar 

Year 

SOUTHERN CALlFDRNlA AREA 
San Gabriel 

Valley 
Municipal 

Wader Diitrid 
1211 [221 ~ 3 1  ~ 4 1  1251 1261 ~271 P ~ I  ~291 [%I 

San Bernardino 
Valley 

Municipal 
Water Distrid 

Palmdele 
Wader 
Distrid 

Liilerock 
Creek 

Irrigation 
Distrid 

Desert 
Water 
Agency 

Mojave 
Wader 
Agency 

Crestline - 
Lake 

Arrowheead 
Water Agency 

Antelope 
Valley- 
East Kem 

Wader Agency 

Castaic 
Lake 
Water 
Agency 

Coachella 
Valley 
Waler 
Distrid 





TABLE 6-20A. Calculation of Delta Water Rates 

Commencing in 1990 

(in millions of dollars [$] or millions of acre-feet [Aq discounted to 1989) 

Total Costs of 'lnitiar Projed Conservation 
Facilities to be Reidursed and Project Water 
Entitlements during the Project Repayment Period 

Rocedue 

Less. Project Power Revenues to be Realized 
During the Projeot Repayment Period I 

Less. Delta Water Charges Paid and Project 
Water Entitlements. Prior to 1990 

TOTAL 

Capital Cost 
comp~nent 

111 

Minimum Operation, 
Maintenance, Power 
and Replacement 

Cornpent (a 
PI 

Calculation at 4.713 Percent per Annum for All Contractors 
Except the City of Yuba City 

Total 
Delta 

Water Fiate 
(31 

$ 2,097.00 (b 138.38 AF 

-856.20 

-508.84 (d -6O.ffi AF 

731.96 78.32 AF 

Rate Applicable 1990 through 2035 9.35 per acre-foot I $ 8.13 per am-foot $ 17.48 per acre-foot 

Commencing in 1990 

Less. Project Power Revenues to be Realized 
during the Project Repayment Period I -864.58 

$ 1.175.54 (c 138.38 AF 

-275.96 

-262.58 -60.06 AF 

$ 637.00 78.32 AF 

I I I I 
Calculation at 5.027 Percent per Annum lor thecity of Yuba City 

I I 
Total Costs of 'lnifia Project Conservation 
Facilities to be Reimbursed and Project Water 
Entitlements during the Projed Repayment Period 

Less. Delta Water Charges Paid and Projed 
Water Entitlements, Prior to 1990 I -520.56 -61.53 AF 1 -266.94 -61.53 AF -787.50 -61.53 AF I 

$ 3,272.54 138.38 AF 

-1132.16 

-771.42 -60.06 AF 

$ 1.368.96 78.32 AF 

TOTAL 1 849.48 74.71 A F ~  $ 612.80 74.71 AF 1 $ 1.462.28 74.71 A F ~  

2.234.62 @ 136.24 AF $ 1.150.33 (c 136.24 AF 

Rate Applicable 1990 through 2035 $1 1.37 per acre-foot 

$ 3.384.95 136.24 AF 

a) Considering that all operating costs of Project Conservation Facilities will not vary with annual amounts of Project water delivered, and therefore are properly classified as 
'Minimum' OMP&R Costs. 

b) Including net credits of $4,850,000 for settlements as to the magnitude d Projed Capital msts incurred prior to Decentwtr 31. 1960, and net crediis d $6.678.320 for 
settlemen1 as to the magnitude of Projed Capital costs incurred during the 1961 through 1978 period. 

c) Includes conservation power costs and credits at San Luis facilities. 
d) Applying all Deiia Water Charges paid prior to 1970 to reimburse Capital costs (the charge was not divided into components until 1970). 

$8.20 per acre-foot $19.57 per acre-foot 



TABLE B-20B. Delta Water Rates by Facility 
(in dollars per 

1 

Initial Conservation Faciliiies 

Item 

OroviNe Divkion 
Water $upply and Power Costs (a 
Less. Oroville Power Revenues 

Subtotal 

Cepirel Cosl 
Component 

Deka Facilities (b 
California Aqueduct. Portion 

Reach 1 

Reach 2A 

Reach 28 
Reach 3 

San Luis Facilities 

Planning and Pnmperating Costs 
through 1988 

Less. Capital Cost Credits 
Less. Deka Water Charges Paid Prim to 1990 

Rate AD~liicable 1990 through 2035 I 9.33 

a) lndudes revenue recaived from non-wntractors. 

Total 
Delta Wafer 

Rale 

131 

acre-fwt) 

b) Indudes: (1) Delta Facility planning wsts. 
(2) Delta Studies costs. and 

(3) Suisun Marsh Facility wsts. 

Minimum Operation, 
Maintenance, Power 
and Replecement 

component 

[21 

8.22 

3 2 2  

4.70 

1.93 

1.36 

0.25 
0.08 

ePB 
1.77 

3.09 

0.00 

0.00 

2 3 3  

8.14 



TABLE 8-21. Total Delta Water Charge for Each Contractor 

- 
C a h d ( ~  

Year 

1 964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1 983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1 992 
1993 
1 994 
1995 

1996 
1997 
1 998 
1 999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

201 1 
2012 
2013 
2014 
2015 

2016 
2017 
2018 
2019 

m 7  

2030 

2032 
2033 
2034 
2035 

TOTAL 

NORTH BAY AREA ! 
I I 

SOUM BAY AREA I CENTRAL COASTAL AREA 
I I 

County w r l F  T; 1 D i i  Dishid 

0 0 0 
0 0 0 



TABLE 8-21. Total Delta Water Charge for Each Contractor 
fin r(nllilm\ Sheet2 of4 

Calendar 
SAN JOAQUIN VALLEY AREA 

Devil's Dudley Empire Future Tulare 
Den Ridge WestS.de Contractor County Oak Flat Lake Basin 

Water Water I lrrbation I San @uin I and I Year I Distrid I Distdcl DistM Vallev lndustdal I cultural 

203 1 
2032 
2033 
X)34 
2035 

TOTAL 

221.957 1,008,419 52,431 0 2,090,240 18.067.646 69.908 99.618 2.071.01 6 23.681.235 
221.957 1,008,419 52.431 0 2,090.240 18,067.646 69.908 99.618 2.071.016 23.681.235 
221.957 1,008,419 52.431 0 2,090,240 18.067.646 69,908 99.618 2.071 016 23.681.235 
221.957 1 ,008,419 52,431 0 2,090,240 18.067.646 69.908 99.618 2.071 016 23.681.235 
221.957 1,008.419 52.431 0 2,090;240 18,067.646 69,908 99.618 2.071.016 23,681.235 

13.087.980 3,226.662 115,230,590 3.852.326 113,197.572 
56.224.956 0 961,656,309 5.688.243 1.292.172.638 



TABLE B-21. Total Delta Water Charge for Each Contractor 

Calendar 

Year 

1 964 
1965 

1 966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1 983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1 994 
1995 

1996 
1997 
1998 
1999 
2MX) 

2001 
2002 
2003 
2004 
2005 

Antelope 

Agency 
[211 

Coachella 

Water 
Distrid 

[231 

0 
0 

0 
0 
0 
0 
0 

0 
41.797 
51,552 
59,539 
63.964 

74,449 
79.144 
97.313 

11 5,033 
134.920 

218.713 
254.298 
184,283 
202.914 
240.344 

275.347 
288,131 
319,496 
362.565 
403.71 7 

403.717 
403.717 
403.717 
403,717 
403.717 

403.717 
403,717 
403.717 
403,717 
403,717 

403.717 
403.717 
403.717 
403.717 
403.717 

403.717 
403.717 
403.717 
403,717 
403,717 

403.717 
403.717 
403,717 
403.717 
403.717 

403,717 
403,717 
403.717 
403.717 
403.717 

403,717 
403,717 
403.717 
403.717 
403.717 

SOUTHERN CALIFORNIA AREA 
Crestline- I I I 

Bemardino 

Water Municipal 
Dstrid Waier Ditrid 

1281 ~ 9 1  

Sheet 3 of 4 

7 
Sen Gabriel 

D i  

,2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 

2.41 8,807 725.292 403.717 101,366 665.871 
2.418.807 725,292 403.717 101.366 665.871 40.197 887.828 302.351 1,793,133 503,335 
2,418,807 725,292 403,717 40.197 887.828 302.351 1.793.133 503.335 101,366 665.871 
2.418.807 725.292 403.717 101.366 685.871 40.197 887.828 302,351 1.793.133 503.335 
2,418,807 725,292 403,717 101.366 665,871 40,197 887.828 302.351 1.793.133 503.335 40,197 887.828 302.351 1,793,133 503.335 

2,418,807 725.292 403.717 101,366 665.871 
2,418.607 725,292 403.717 101.366 665.871 40,197 887.828 302.351 1,793,133 503.335 
2.418807 725,292 403.717 101,366 665,871 40.197 887.828 302,351 1,793,133 503,335 
2.418.807 725,292 403.717 101,366 665.871 40,197 887.828 302.351 1.793.133 503.335 
2.418.807 725.292 403.717 40,197 867.828 302.351 101.366 665,871 1.793.133 

40.197 887.828 302.351 
503.335 

1.793.1 33 503.335 
124.332.567 21.634.784 35.512.953 

38,200,357 5,426.099 47,643,870 98.403.479 
2.149.128 16,499.250 27,428.088 



TABLE B-21. Total Delta Water Charge for Each Contractor 
(in dollars) 

I SOUTHERN CALIFORNIA AREA (continuedp I FEATHER RIVER AREA 
Sari I The 1 Ventura 1 I I 

TOTAL ;I south Bay 
Area 
Future 

Calendar Gorgonb Metropoliian County cc ' 
Pass Water Dmtrid flood Total d County Plumas Total 

Year Water of Southern Control Yuba d County 
Agency California Diirid City Butte FCaWCD 
[sll ~321 1331 [=I 1351 [361 [37l 1381 

I 1 I 

TOTAL 
15,636,152 17.120.052 

1.892.770.360 2.342.757.1 39 3.958.702.862 
8.751.701 1,900.984 

21.921.835 32.574.520 
0 



TABLE 8-22. Water System Revenue Bond Surcharge for Each Contractor 



TABLE B-22. Water System Revenue Bond Surcharge for Each Contractor 
(in dollars) Sheet 2of4 

Calendar 

SAN JOAQUIN VALLEY AREA 
Kern Cwnly Water Agency 

Devil's Dudley Empire Future 
Den Ridge West Side Contrador Municii 

Waler Water Irrigation San Joaquin and Agri- 
D i r i d  Distrid Distrid Valley Industrial cultural 

[111 1121 1131 (141 11 51 1161 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

Lake Basin JzJ-zJ- 
Kings I Distrid I Distrid I 
[11 1181 11 91 

2031 
2032 
2033 
2034 
2035 

TOTAL 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

860.191 140.899 6.606.316 190.612 6.338.424 
3.1 03.78 1 0 65.161.077 255.200 82.656.500 



TABLE 8-22. Water System Revenue Bond Surcharge for Each Contractor 
lin dnllsrrl Sheet 3 of 4 ,... ""..".", 

SOUTHERN CALIFORNIA AREA 
Antelope I 1 I cmtline I I I I I Sen I Sen Gebriel 

CaStalC 
Lake 

Weler 
Agency 

I n 1  

. . 
District I Agency I 

1231 1241 

Desert 
WePer 

Aoencv 
I251 

Bemardim 
valley 

Municipel 
Waer D k W  

Valley 
Municpal 

w* 
Distrid 



TABLE B-22. Water System Revenue Bond Surcharge for Each Contractor 
fin dollars) 

SOUTHERN CALIFORNIA AREA (continued) 

Gorgonio County 
Distrid 

California District 

FEATHER RIVER AREA 
I I I I 

CQ south Bay 
of County Plumas Total Area 

Yuba d County Future 
Citv Butte FClWCD Coldrador 

I TOTAL 



TABLE 8-23. Total Transportation and Delta Water Charge for Each Contractor 

Calendar r (in ddan) Shed 1 of4 

NORTH BAY AREA SOUTH BAY AREA CENTERAL COASTAL AREA 
Alameda Alameda SantaClara San Luis Santa 

N a p  Soh0 County County Valley Obispo Barbara 
County County Total FC&WCD, Water Water Total County County Total 

FC&WCD FCIWCD Zone7 D i i  Dirid FC&WCD FCBWCD 
111 121 131 [41 151 161 m PI PI 1101 

2031 3,396,902 4,669.393 8.066295 3,960,399 3.668.033 9,008227 16,636,659 
2032 3,385,152 4,647.864 8,033,016 3.959.195 3,666,886 9,005,204 16,631,285 
2033 
2034 

337.758 4.602.473 7.960231 3.960.256 3.667.81 1 9.007.151 16,635,218 
3,292.733 4,528,975 7.821.708 3.953.720 3.661.599 8.991.123 16.606.442 

2035 3.160.948 4,385,539 7.546.487 3.939.882 3,648.901 8.960.054 16,548,837 
164.966.031 392.234.683 210.010.184 985.263.01 9 

TOTAL 227,268,652 213.726.772 561,526,063 



TABLE B-23. Total Transportation and Delta Water Charge for Each Contractor 

I TOTAL 

Devil's 

Distrid 

[Ill 

(in ddlars) Sheet2014 

SAN JOAQUIN VALLEY AREA 
Dudley Empire Future Kern Counly Water Agency Tulare Lake 
Ridge West Side Contrador Munici i  County Oak Flat Basin 
Water lrrirration Sen Joaauin and Agri- of Weter Water Storage Total 
Distrid I ~ k r i d  I ~alle; I Industrial I cuhral I Kings I Distrid I Disttid 

[121 31 PI 1151 1161 1181 [191 ~201 



TABLE B-23. Total Transportation and Delta Water Charge for Each Contractor 
(in ddlam) Sheet3014 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

25.212.654 7,594,152 5.775.529 1.463.754 9.525.741 472,822 12.512.065 3,542,792 23,900,325 
25.170.420 7,547,452 5.770.534 1,466,662 9,517,497 471,986 12,491,009 3.536.518 23,950,625 6,390249 
25.066.286 7.501 207 5.740.1 39 1.449.688 9.467.360 470.1 89 12.447.278 3,523,034 23.648.832 6,453,991 
24.946.107 7.470.450 5,678.525 1.397.705 9,365,728 468,134 12,396.922 3.507.638 22,721,304 6,444.654 
24,815,301 7.674.749 5,741,158 1,501,749 9,469,074 465.726 12,335,918 3,490,375 24.569.209 6,311,454 6.71 7.749 

1,234,485,710 312,556,355 514.646.868 600.251.433 
409,731,295 

1 .I 53,893.844 
73.149.768 23,908,900 177,909,903 308,673,212 

SOUTHERN CALIFORNIA AREA 

270 

Antelope 
Valley - 

East Kern 
Water 

Agency 
1211 [221 ~231 [241 ~ 5 1  [=I ~271 [281 (291 [XI 

Castaic 
Lake 

Water 
Agency 

Coachella 
Valley 
Water 
District 

Crestline - 
Lake 

Arrowhead 
Water 

Agency 

Desert 
Water 
Agency 

~mlerodc 
Creek 

lni@ion 
Distrid 

Mojave 
Water 
Agency 

Palrndale 
Water 
District 

San 
Bernardino 

Valley 
Municw 

Water Ditrid 

San G M  
Valley 

M u n k i i  
Water 
District 



TABLE 8-23. Total Transportation and Delta Water Charge for Each Contractor 

Agency I rCeliomia I Distrid I YubaCHy 1 Butte I FC~WCD I Contractor 
I311 I321 I331 IN1 [351 [361 1371 [381 I391 

(in Mars) 

202 1 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2Q29 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 

TOTAL I 
south Bay 

Area 
Future 

Calendar 

Year 

FEATHER RIVER AREA SOUTHERN CALIFORNIA AREA (continued) 

City 
d 

Plurnas 
C m t y  

Total County 
d 

San 
. Gorgonb 

Pass 
Weler 

Total 

The 
Metmplkan 
Waer Dlstrid 
d Soothern 

Ventura 
County 
Flood 

Control 



TABLE 8-24. Equivalent Unit Charge for Water Supply for Each Contractor 
fin dollars ner acre-font\ 

proied Senrice Area 
and 

WEder Supply Contredor 

1 FEATHER RlVER AREA 

City of Yuba City 
County of Bune 
Plumas County Flood Control and 
Water Conservation Distrid 

Feather River Area 

NORTH BAY AREA 

Napa County Flocd Control and 
Water Conservation District 

S o h o  County Flood Control and 
Water Conservation District 

( SOUTH BAY AREA 

Ahmeda County Flood Control and 
Water Conservation Distrid. Zone 7 

Ahmeda County Water Distri i 
Santa Clara Valley Water District 

South Bav Area 

SAN JOAQUIN VALLEY AREA 

County of Kings 
Devil's Den Water District 
Dudley R i g e  Water Distrid 
Enpire West Side Irrigation District 
Kern County Water Agency 
Oak Flat Water Distrid 
Tulare Lake Basin Water Storage Distrii 

San Joaquin Valley Area 

CENTRAL COASTAL AREA 

San Luis Obispo County Fbod Control 
and Water Conservation District 

Santa Barbara County Flood Control 
and Water Conservation District 

Central Coastal Area 

SOUTHERN CALIFORNIA AREA 

Antelope Valley-East Kern Water Agency 
Castaic Lake Water Agency 
Coachelh Valley Water District 
Crestline-Lake Arrowhead Water Agency 
Desert Water Agency 
Liilerock Creek Irrigation Distrid 
Mojave Water Agency 
Palmdale Water Distrid 
San Bernardino Valley Municipal Water District 
San Gabriel Valley Municipal Water District 
San Gorgonio Pass Water Agency 
The Metropolitan Water District 
-of Southern California 
VenturaCounty Flood Control District 

Southern California Area 

ALL AREAS 

Component I Component I ~&ponent I Component I Total 

111 121 131 141 151 

T ~ W ~  CG Total 

Chame I Chame 

Cepital 
Cost 

Minimum 
OMPBR 

On- 
Aauedud 

Vruieble 
OMP&R Water 



TABLE B-25. Equivalent Unit Transportation Costs of 
Water Delivered from or through Each Aqueduct Reach 

Mu- 
Reach 

North Bay 
Aqueduct 

1 
2 

3A 
36 

South Bay 
Aqueduct 

1 
2 
4 
5 

6 
7 
8 
9 

California 
Aqueduct 

1 
2A 
28 
3 
4 

5 
6 
7 

8C 
8D 

9 
10A 
116 
12D 
12E 

138 
14A 
148 
14C 
15A 

16A 
17E 
17F 
18A 
19 

1% 
20A 
208 
21 

22A 

228 
23 
24 
25 

26A 

28G 
28H 
28J 

West 
Branch 

29A 
29F 
29G 
29H 
29J 
30 

Coastal 
Branch 

31A 
33A 
34 
35 

(in doAars per acretoot) 

3.76 
2.70 
9.14 
5.53 
9.80 

15.78 

5.95 
178.71 
16.12 
Afi '35 

Unit Costs of Reach(a 

Capital 
Costs 

a) Hypolhetical charges which. if assessed on all entalemnt water delivered todate, a# surplus water delivered prior to May 1. 1983, and all entitlement water now 
estimated to be delivered during the remainder of the Pmjed repayment period(Table 6-56). would provide asum at the end of the period finandally equivalent to all 
Transportation Charges required under the water supply m t rad ,  mnsidering interest id the Project Interest Rate of 4.713 percent per annum. 

Cumulative Unit Costs from the Delta 
I I on- I I I I I off- I 

Mininun 
OMP&R 

[11 [21 131 [41 151 

- .. 
Aquedud 

Costs 
161 m [El PI 11 01 

Variable 
OMP&R Totd 

Capital 
Costs 

Mininun 
OMP&R 

Aquedud 
Costs 

Variable 
OMP6R Total 



TABLE 6-26. Capital Costs of Each Aqueduct Reach 
to Be Reimbursed through the Capital Cost Component 
of the East Branch Enlargement Transportation Charge 

Calendar 
Year 

1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1 966 
1 967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1 984 
1985 

1986 
1987 
1 988 
1989 
1990 

1991 
1992 
1993 
1 994 
1995 

1 996 
1997 
1998 
1999 
2000 
TOTAL 

(in dollars) Sheet 1 of2 

CALIFORNIA AQUEDUCT 
MOJAVE DIVISION 

Reech l8A I Reach 19 I ReachZOA I Reach206 I Reach21 I ReachPA I ReachPB I Reach238 
I11 PI I31 M [51 [GI m 181 

0 0 0 0 
0 0 

0 0 0 
0 0 

0 

0 0 0 
0 0 0 0 

0 
0 

0 
0 

0 
0 

0 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 

0 0 
0 

0 

0 
0 0 

0 0 
0 0 0 

0 
0 

0 
0 

0 
0 

0 0 

0 
0 0 

0 
0 

0 
0 

0 
0 

0 0 0 0 

0 0 0 0 0 
0 0 

0 0 
0 

0 
0 

0 0 
0 0 0 0 

0 0 
0 0 

0 0 0 0 
0 

0 
0 0 0 0 

0 0 
0 

0 0 0 0 0 

0 0 0 0 
0 

0 
0 

0 0 
0 

0 
0 

0 0 
0 0 0 0 

0 
0 

0 0 0 0 
0 0 

0 

0 
0 0 0 0 

0 0 
0 

0 0 0 0 0 

0 0 0 
0 

0 0 0 0 
0 

0 
0 0 

0 
0 

0 
0 0 

0 
0 

0 
0 

0 
0 

0 0 
0 

0 

0 
0 0 0 0 

0 
0 

0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 

0 
0 

0 

0 
0 

0 
0 0 

0 
0 

0 
0 

0 0 
0 

0 
0 

0 

0 
0 0 0 0 

0 
0 

0 0 0 0 0 74.000 

9.000 0 0 0 0 0 
1,644,000 0 

0 
0 

385.000 
0 

2,486,000 
0 

0 
0 

0 
0 1.586.000 

0 
809.000 

0 
0 

0 0 
0 

2.965.000 
0 

95.000 
0 0 

435.000 
796,000 

75.000 
1,380,000 

544.000 861.000 704.000 971.000 146,000 

785,000 4.477.WO 3,142,000 2.234.000 1,569,000 
11,000 

1.203.000 
951,000 

1.81 0,000 
1,077,000 667.000 399.m 47,000 

34.000 

0 124.000 
16,412.000 43,000 

1,680,000 1,728,000 13,333,000 70.000 
0 

2,024,000 
381 ,000 

39,000 
2,266,000 2,244,000 

0 
2,682,000 

431 ,000 
124.000 20.261.000 

1 .I 35,000 
25,000 

1,030,000 1.267.000 141,000 22,834,000 14,000 

0 125,MX) 162.000 41.000 125.000 
0 

162,000 
0 

8,932,000 
0 

108,000 
0 

0 
0 

0 
0 5,267,000 

0 
2,481,000 

0 
0 

0 
0 

0 
0 

2.058.000 9,950,000 

0 
0 0 0 0 

0 0 
3,743.m 

0 0 0 0 0 

0 0 0 0 0 
0 0 

0 
0 

0 
0 

0 

0 
0 

0 
0 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 0 

0 
0 0 0 0 

0 0 
0 

0 0 0 0 0 

5,839,000 6.924.000 9,537.000 8.572.000 8.964.m 2,299,000 92,674,000 23,004,000 



TABLE B-26. Capital Costs of Each Aqueduct Reach 
to Be Reimbursed through the Capital Cost Component 
of the East Branch Enlargement Transportation Charge 

Sheet 2 01 2 

GRAND 
TOTAL 

[I61 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

92.000 

486,000 
3,392,000 
6,568.000 
3.573.000 
4.5M.000 

17,366,000 
23,921,000 
28,695,000 
49,786.000 
84,426.000 

64,460,000 
46,387,000 
24,247,000 
8,379.000 

0 

0 
0 
0 
0 
0 

366,322,000 

Calendar 
Year 

1952 
1953 
1954 
1955 

1956 
1957. 
1958 
1959 
1960 

1961 
1962 
1963 
1 964 
1965 

1 966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1 992 
1993 
1 994 
1995 

1 996 
1997 
1998 
1999 
2000 

TOTAL 

(in dollars) 

MOJAVE DIVISION (continued) 
Reach 23C I Reech24 1 Total 

PI I101 [111 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

18.000 0 202.000 

92.000 0 1,055,000 
162,000 0 5,302,000 

1.117.000 0 11.767.000 
538.000 0 6,775,000 
57.000 0 7.228.000 

32.000 0 22,200,000 
178.000 0 37,709,000 
632.000 0 38.088.000 

1.720.000 0 58,479,000 
3.225.000 0 61,813,000 

8.134.000 0 43,425,000 
8.361.000 0 40.579.000 
8,296.000 0 48,904,000 
4.636.000 0 21,394,000 

0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

37.198.000 0 195,011,000 

CALIFORNIA AQUEDUCT 
SANTA ANA DIVISION 

Reach25 I Reach26A I Reach26B I Total 

[I21 [I31 1141 (151 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 50.000 50.000 
0 617.000 39.000 656.000 

0 1.926.000 154.000 2,080,000 
0 3.699.000 437.000 4,136,000 
0 5.736.000 3,329,000 9,065.000 
0 1 8 . 4 ~ 0 0 0  1,650,000 20.083.000 
0 52,699,000 1.650.000 54.349.000 

0 45.672.000 999.000 46,671.MM 
0 29.979.000 299.000 30,278,000 
0 3.943.000 0 3.943.000 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 162,701,000 8,607,060 171,311,000 



TABLE B-27. Minimum OMP&R Costs of Each Aqueduct Reach 
to Be Reimbursed through Minimum OMP&R Component 
of the East Branch ~nlabement Transportation charge 

Celendar 

Year 

(in dolars) Sheet 1 of 2 

CALIFORNIA AQUEDUCT 
MOJAVE DIVISION 

Reach l8A I Reach 19 1 Reach PA 1 ReechaOs 1 Red121 I R e a c h P A  1 Reach P B  ) Reach P B  
11 I w A 141 [51 161 m 181 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 162.747 0 
0 0 0 0 0 0 339.500 0 
0 0 0 0 0 0 556.998 0 
0 0 0 0 0 0 556.998 0 
0 0 0 0 0 0 556.998 0 

2035 0 0 0 0 0 0 556.998 0 

TOTAL I 0 0 0 0 0 0 24.453.161 0 





TABLE B-28. Capital Costs of East Branch Enlargement 
Transportation Facilities Allocated to Each Contractor 

(in dollars) 

Year 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
! 982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2000 

TOTAL 

SOUTHERN CALIFORNIA AREA I 
Antelope 
Valley- 

East Kern 
Water 

Aaencv 

Coachella 
Valley 
Water 
Diatrid 

Desert 
Water 

hencv 

Mojave 
Water 
Aaenw 

Palmdale 
Water 
Distrkt 

San 
Bemardin0 

Valley 
MunIcH 

Water Distrid 

The 
Metropolitan 

Water Dbttid 
of Southern 
Caslomia 

Total 



TABLE 8-29. Capital Cost Component of East Branch Enlargement 
Facilities Transportation Charge for Each Contractor 

Calendar 

Year 

(in dollars) 

TOTAL I 904.107 55,695,572 17,024,557 20.411.589 164.224 0 392,502,961 1 486.7(XJ.010 

a) Under Artide 49(d)(4)(A) of its contract. San Bernardino Valley Municipal Water District elected to pay a portion of its allocated costs of East Branch Enlargement in 
advance rather than to participate in payment of Series A Water System Revenue Bonds. This ebction made viaa ldter d agreement signed June 1. 1987, calk for 
payment of $1,479,000 on January 1. 1968. $463,000 on July 1. 1988, and $231,000 on January 1, 1989. San Bsrnardino Valley Municipal Water District will mnsider 
similar advance payments in lieu of participating in subsequent revenue bond financing of remaining East Branch Enlargement costs. 

Total 

181 

SOUTHERN CALIFORNIA AREA 
The Melropolttan 

Weler DimtrM 
d Southem 

California 

111 121 131 141 151 PI m 

Palmdele 
W&er 
Disttid 

Antelope 
Valley - 

East Kern 
Water Agency 

San Bemardina 
Valley Munidpal 

Waer DisMd (a 

Coechella 
Valley 
Water 
Distrid 

Desert 
Weter 

Agency 

w a v e  
Water 

k W W  



TABLE 8-30. Minimum OMP&R Component of East Branch Enlargement 
Facilities Transportation Charge for Each Contractor 

1 Calendar 

(in dollars) 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

Total 

[El 

SOUTHERN CALIFORNIA AREA 

Antelope 
Valley- 

Eest Kern 
Water Agency 

Ill 121 [31 [41 [51 [el m 

Coachella 
Valley 
Water 
Diirid 

Desert 
Water 

&enc~ 

Mojave 
Waer 

b e n ~  

Palmdale 
Water 
Distrid 

!hl (a 
Bernardino 

Valley 
Municpel 

Water Ditrid 

The 
Metropoliten 
Water Diitrid 
d Southern 
California 



TABLE B-31. Total East Branch Enlargement Facilities 
Transportation Charge for Each Contractor 

(in dollars) 

SOUTHERN CALIFORNIA AREA 
Ant* SanBemardii The 
Valley- Coachella Valley Metropditan 

Easl Kern Valley Deselt m e  Palmdale Municpal Water Ditrid 
Waler Water Water Water Water Water of Southern 

~ W W  Distrid h e w  A W W  D i  D ' i  California 

Calendar 

Year 

I 
TOTAL I 904,107 66.131.195 20,339,663 22,628,669 164.224 988.313 463,148,929 



TABLE B-32. Annual Surplus and Unscheduled Water Deliveries 

Calendar 

Yearia 

1988' 

TOTAL 

(acre-feet) 

SOUTH BAY AREA 

6 WCD, 
ZONE 7 

SOUTHERN 
CALIFORNIA TOTAL 

AREA 1 ALL 
AREAS 

SAN JOAQUIN VALLEY AREA 

SAN JOAQUIN VALLEY AREA 
(continued) 

LClD I 
31 D 41 

ACWD 

HWD(9 

4 All deliveries are surplus water deliveries unless dherwise indicated. 
b) Includes surplus and unscheduled water. 
c) Includes 12.270 acre-feet of 1985 surplus water w<d over and delivered during January and February 1986. Also includes 

22.034 acre-feet of unscheduled water. 
d) Unscheduled water only. 

e) District merged with Tulare Lake Basin Water Storage District affective January 1, 1981. 

ACFC 

[11 121 [31 [41 

SCVWD 
[51 161 m 

I81 191 11 01 [Ill [I21 

KCWA 

I I I 
Area 
Total 

O W D  

DDWD 

TLBWSD 
Area 
Totel 

DRWD EWSlD 



TABLE B-33. Power Costs for Pumping Surplus Water 

~ ~ 

1973(a 
Capacity 5.290 0 37,033 25.622 29.816 0 0 15,588 1 E:: 1 

231,691 102.725 53.375 12.819 1,697 526 24.245 433.380 1 :" / l?:zE 1 i31.691 139.758 78.997 42.635 1.697 526 39.833 

(in dollars) 

Capacity 21.773 0 81,328 69.381 62.301 0 0 31.51 1 266.244 
181,827 95.596 22,550 5,599 450 33-1 721,4951 

374,506 263.155 164,977 84,851 5,599 450 64.917 987.789 

Capacity 
Energy 
Total 

1915 I 

Combined 

Total 

191 

Capacity 
Energy 
Total 

Calendar 

Year 

Capacity 
Energy 
Total I 

SOUTH BAY 
AQUEDUCT 

Reach 1 
South Bay 

and 
Del Valle 
Pumping 
Planis 

[I I 

CALIFORNIA AQUEDUCT 

Capacity 

Total 

Capacity 
Energy 
Total 1979 I 

Reach 31A 
Las Perillas 

and 
Badger Hill 
Pumping 
Plants 

1980 
Capacity 
Energy 
Total 

1981 
Capacity 
Energy 
Total 

1982 
capacity 
Energy 
Total 

[21 [31 [41 [51 [61 m 181 

Reach 17E 

Edmonston 
Pumping 

Plant 

Capacity 
Energy 
Total 

Reach 16A 

Chrisman 
Pumping 

Plant 

Reach 1 

Banks 
Pumping 

Plenl 

Capacity 

Total 

Capacity 

Total 

Reach 4 

Dos Amigos 
Pumping 

Plant 

1986 
Capacity 
Energy 
Total 

1987 
Capacity 
Energy 
Total 

1 988 
capacity 
Energy 
Total 

Reach l4A 

Buena Vista 
Pumping 

Plant 

GRAND TOTAL] 

a) May through 

Reach l5A 

Wheeler 
Ridge 

Pumping 
Plant 

998.480 1 
Deccsmber only. 



TABLE 8-34. Power, Replacement, and Administrative Charge for Surplus Water Delivery 
(in dollars) 

I Calendar SOUTH BAY AREA 

ill [21 

capacity 
Energy 
Replacemant 
Administrative 

Total 

SAN JOAOUIN VALLEY AREA 

DDWD I DRWD I EWSlD I KCWA(a 1 O W D  1 TLBWSD 

R 141 [51 A m PI 

1979 
C a p d y  
E n w y  
Repbcement 
Administrative 

Total 

SOUTHERN CALIFORNIA AREA 

AVEK I LClD 1 CVWD I DWA 
[91 [lo] [111 [=I 

1980 
Capadty 
Energy 
Replacement 
Administrative 

Total 

1981 
Capacity 
Energy 
Rephcernent 
Adminktrative 

Total 

1982 
Capacity 
Energy 
Repkcernent 
Adminktrative 

Total 

1983 
Capacity 
Energy 
Replacement 
Administrative 

Total 

1 984 
Capacity 
Energy 
Fiepkcement 
Administrative 

Total 

1985 
capacity 
Energy 
Replacement 
Administrative 

Total 

1986 
Capacity 
Energy 
Replacement 
Administrative 

Total 

1987 
Capacity 
En=gr 
Repkcement 
Admnistrative 

Total I 
1988 
Capacity 
Energy 
Replacement 
Administrative 

0 839 1 838 839 838 839 838 839 1 0 0 I Total I 
I I I 

GRAND TOTALI 5.438 1.093.792 1 453.972 922.575 50.205 13.439.393 47.694 3.494.103 1 370,522 5.181 839 839 1 19,884,553 

a) 1982 msts are preliminary and may change when 1982 exchange is taken into mnsideration. 



Index to Tables in Bulletin Text 
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I I &pedix B (no Marmnce for Future Price 1 
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CONVERSION FACTORS 

Length rn~ll~rnetres (rnrn) 

centirnetres (crn) for snow depth 

metres (rn) 

kllornetres (km) 
Area square rnllllrnetres (rnm2) 

square metres (m2) 
hectares (ha) 

square k~lometres (km2) 

Quant~ty 

Inches (In) 

Inches (In) 
feet ( f t )  

miles ( m ~ )  
square Inches (In2) 

square feet (ft2) 

acres (ac) 

square mlles (m12) 

Volume 

To Convert from Metr~c Un~t 

l~ t res  (L) 
megal~tres 

cublc metres (m3) 
cublc metres (m3) 

cublc dekametres (dam3) 

To Customary Unlt 
MultlplV Metric 

U n ~ t  By 

gallons (gal) 

rn~llion gallons (lo6 gal) 

cubic feet (ft3) 
cub~c yards (yd3) 

acre-feet (ac-ft) 

TO Convert to Metr~c 
Un~t Mult~ply 

Customary Un~t By 

Flow cubic metres per second (m3/s) cublc feet per second 
(ft3/s) 

gallons per mlnute 

(gallrn~n) 

gallons per day (gallday) 

rn~lllon gallons 

per day (rngd) 

acre-feet per day (ac- 

ftlday) 

litres per mlnute (L lm~n)  

lltres per day (L/day) 
megal~tres per day (ML/day) 

cub~c  dek:,metres per day 

(darn3/day) 

Mass kilograms (kg) 

megagrarns (Mg) 

pounds (Ib) 

tons (short, 2.000 Ib) 

Veloc~ty metres per second (rn/s) feet per second (ft/s) 

Power k~lowatts (kW) horsepower (hp) 

Pressure k~lopascals (kPa) pounds per square inch 

(PSI) 

feet head of water 

Speclflc Capac~ty l~ t res  per mlnute per metre 

drawdown 

gallons per mlnute per 

foot drawdown 

Concentration rn~lllgrarns per litre (mg/L) parts per rnllllon (pprn) 

Electrical Con- rnlcroslernens per centimetre 
d u c t ~ v ~ t y  (uS/crn) 

rnlcrornhos per centlrnetre 

Temperature degrees Celslus (OC) degrees Fahrenheit (OF) 



State of California-Resources Agency 
Department of Water Resources 
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Sacramento CA 94236-0001 
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