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Foreword 

threshold of a new era in management of the 
state's water resources. Six years of drought to- 
gether with rapid growth in population has 
resulted in an increasing need for more water to 
satisfy both urban and agricultural demands. In 
addition, increased environmental concerns have 
helped to make more Californians than ever 
aware of the limitations associated with the 
state's water resources. 

As a result, we are likely to see many changes 
in the way California's water supplies are man- 
aged. Those changes are likely to range from 
water conservation efforts shared by urban 
and agricultural users to water transfers be- 
tween users. Other changes will undoubtedly 
require more water to be allocated for envi- 
ronmental purposes, including restoration of 
habitats for fish and wildlife. 

Because those changes will affect the opera- 
tion of the State Water Project, we have in- 
cluded in this bulletin a special section enti- 
tled "Changing Ways of Managing Water," in 
which we examine the effects of those chang- 
es on the operation of the State Water Project. 

At this time, of course, we cannot predict how 
the changes will ultimately affect our day-to-day 
operations. We do know that some changes will 
affect the Department's ability to meet its ob- 
ligations to long-term contractors. Some 
changes can only help to make more beneficial 

use of available supplies-water conservation 
and water transfers, for example. In fact, the 
Department has taken the initiative in spons- 
oring and administering an extensive drought- 
related conservation and transfer program in 
which we used State Water Project storage and 
water transfer facilities to move water from 
areas where water supplies were available to 
areas where a critical need for water existed. 

Obviously, any decrease in available water 
supply to the.State Water Project poses serious 
concerns for us as well as for contractors. A big 
step toward resolving many of our water supply 
problems would be to proceed with a program to 
construct much-needed water transfer facili- 
ties in the Sacramento-San Joaquin Delta. In 
addition to providing a means for capturing sur- 
plus water from the Delta during high-flow peri- 
ods, those facilities would provide a means for 
protecting the Delta as a unique environmental 
resource. 

Undoubtedly, any proposal involving the 
Delta will result in vigorous discussions among 
all interests. We believe that representatives of 
widely divergent interests can work together to 
develop an acceptable solution for this sensi- 
tive and unique area of the state. 

DAVID N. KENNEDY 

Director 
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Preface 

ing planning, California designed and built water 
delivery systems, including the State Water Project 
(SWP), to help mitigate the effects of droughts. 

As a result, the effects of California's most 
recent 1987-1992 drought might not seem as 
severe as the effects of the drought Californians 
first experienced 64 years ago. Nevertheless, the 
effects of the current drought are significant. And 
because of the effects,ways of managing Califor- 
nia's water delivery systems, including ways in 
which the Department of Water Resources man- 
ages SWP, are likely to change forever. 

In addition to including information about the 
normal activities associated with operating the 
State Water Project,we have designed and written 
this issue of Bulletin 132 to provide information 
about ways in which the Department has changed 
its policies and operations as aresult of the drought. 

Information about those changes,which were 
based on the Department's commitment to make 
the most beneficial use of available water, is in- 
cluded throughout the bulletin. However, a sum- 
mary of that information is included in an intro- 
duction entitled "Changing Ways of Managing 
Water." 

In addition to the introduction, the bulletin con- 
tains 24 chapters, which have been organized into 
five sections, "Facilities and Deliveries," "Meet- 
ing Today's Water Needs," Protecting Environ- 
mental Resources," "Meeting Future Water 
Needs," and "Financing the State Water Project." 
The information included in the bulletin covers 
the period from January 1,199 1 to June 30,1992. ' 

As usual, to facilitate understanding of the 
material, various tables and figures have been 
included. For ease of reading, they have been 
integrated into the text when possible; those that 
could not be integrated into the text have been 
grouped at the end of the appropriate chapters. 
The bulletin also contains one appendix, "Data 
and Computations Used in Determining 1993 
Water Charges." 

'Information concerning water deliveries and related 
power generation and recreational activities is based on 
the 1991 calendar year; information concerning precipita- 
tion is based on the 1990-91 water year. All other infor- 
mation, included financial information, is based on the 
1991-92 fiscal year; that is the period from July 1, 1991, 
to June 30, 1992. 
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Changing Ways 
Managing Water 

uring the last six years- D 
1987 through late 1992-Californians have expe- 
rienced one of the state's driest hydrologic peri- 
ods, a period of drought that rivals the longest and 
driest ever recorded in California, the drought of 
1928- 1934.' 

Thanks to water delivery systems now in 
place, the economic effects of the current six-year 
drought have been mitigated; nevertheless, the 
costs of the drought have been high. For example: 

Agricultural land has been fallowed; and 
yields from orchards have been reduced, 
resulting in an estimated one-half billion 
dollar loss to California's agricultural 
community. The Department of Water 
Resources estimates that about 455,000 
acres have been idled because of the 
drought, about 5 percent of the 9.5 mil- 
lion acres harvested in 1988. 

Hydroelectric energy production has de- 
clined, resulting in higher energy costs to 
Californians. According to a study re- 
quested by the U.S. House Subcommittee 
on Health and the Environment, Califor- 
nia's drought has cost California's rate- 

'Based on hydrologic records and water quality and op- 
erating criteria in place today, only the seven-year drought 
from 1928-1934 is considered to be more severe than the 
current six-year, 1987-1992 drought. 

payers roughly $3 billion due to lost hy- 
droelectric production. 

In the San Joaquin Valley, groundwater lev- 
els have been depleted by about 11 mil- 
lion acre-feet, resulting in levels as low or 
lower than those recorded during the 1977 
drought. Throughout California the num- 
ber of wells being drilled has more than 
doubled. 

The environment has been damaged. The 
population of the winter-run Chinook 
salmon and striped bass declined signifi- 
cantly; and state and federal wetlands, 
allocated only about 25 percent of their 
normal water supplies, have been affect- 
ed. Emergency allocations by the U.S. 
Bureau of Reclamation and the Depart- 
ment of Fish and Game have increased 
the supply of water to wetlands to about 
75 per-cent of normal. 

In agriculture-intensive communities, unem- 
ployment rates have risen considerably. 
As a result, some local businesses, in- 
cluding restaurants and food stores have 
closed or reduced their hours of opera- 
tion; and other businesses primarily de- 
pendent on agriculture for sales-seed 
companies or businesses dealing in agri- 
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cultural equipment, for example-have California's water needs during the next 
suffered. 20 years, transferring control of CVP to 

The effects of the drought have caused Cali- the state. Governor Wilson's announced 
fornians to become acutely aware of and con- his plan in April 1992.2 
cerned about the disparity between the available Information about those activities follows. 
supply of and the demand for water. And that - - 

disparity has become a primary concern for the 
Department of Water Resources as well. 

For the Department, the difference been the 
available supply and the demand for water during 
this drought has helped bring into sharper focus 
the challenges it faces in managing its water 
delivery system, the State Water Project (SWP). 
In response, the Department has refined some 
methods of managing SWP's operations and wa- 
ter supplies; expanded others; and developed and 
implemented new methods. 

This introduction includes information about 
the Department's activities resulting from chang- 
es in the Department's methods of managing 
SWP. The information is organized into two cat- 
egories: 

1. Managing the available supply, including 
protecting the environment and adminis- 
tering important aspects of Governor Pete 
Wilson's water plan, including transfer- 
ring control of CVP to California. 

2. Developing new water supplies 

Managing Available 
Water Supplies 

Managing available water supplies during a 
drought involves activities designed to make the 
most beneficial use of water available to SWP. 
Those activities involve: 

1. Determining the amount of water avail- 
able for delivery. 

2. Transferring, exchanging, loaning, pur- 
chasing or carrying over water for deliv- 
ery at a later date. 

3. Protecting the environment. 

4. As part of administering Governor Wil- 
son's comprehensive policy for meeting 

Determining Delive y Amounts 

Based on estimates of runoff made in the 
1950s as well as the amount of water needed an- 
nually by each contractor, the Department initial- 
ly structured its plans for water conservation, 
storage, and delivery capabilities according to the 
concept of a firm yield or the quantity of water that 
can be made available on a firm annual basis to 
municipal and industrial users and to agricultural 
users during a drought period. The Department 
planned that the firm yield would increase as 
needs increased and additional facilities were 
built. 

Because of escalating costs of large-scale 
water projects, changed plans for developing wa- 
ter conservation storage, increasing emphasis on 
environmental regulations, and other factors, all 
facilities have not yet been built. In addition, the 
Department has changed its methods of deterrnin- 
ing delivery amounts. The concept of firm yield 
has been replaced by the concept of variable yield; 
and today, the Department determines the amount 

In addition to transferring CVP to state control, Gover- 
nor Wilson's long-term water policy, which he announced 
in April 1992, includes provisions for (1) restoring and pro- 
tecting the Sacramento-San Joaquin Delta; (2) protecting 
fish and wildlife, including developing water quality stan- 
dards; (3) constructing needed Delta facilities; (4) support- 
ing construction of three new off-stream reservoirs, includ- 
ing Los Banos Grandes, a SWP facility, Los Vaqueros, 
proposed by the Contra Costa Water District, and Domeni- 
goni, proposed by the Metropolitan Water District of South- 
ern California, a SWP long-term contractor; (5) encourag- 
ing a voluntary, state-wide water transfer program; (6) con- 
serving existing water supplies through developing effi- 
cient water management programs, particularly for agricul- 
tural use and through water reclamation and recycling pro- 
grams; and (7) more effectively managing groundwater. 
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of water available for delivery each year accord- 
ing to: 

1. The water supply projected to be available 
in that year; that is, by the amount of wa- 
ter from storage and the amount of water 
the Department expects to obtain through 
rainfall and snowmelt 

2. Acceptable amounts of water retained in 
storage and carried over for use in follow- 
ing years 

3. Operating capability of SWP's facilities 

Today, SWP's sources of water supplies 
have changed. Rivers in the north cannot be count- 
ed on as a source of supply because of their 
designation as Wild and Scenic rivers. Water 
available to SWP would likely come from the 
Sacramento River Basin and the San Joaquin 
River. The average annual runoff for the Sacra- 
mento River Basin is 15.5 million acre-feet; for 
the San Joaquin River, 3 million acre feet. 

Operating on the basis of a variable yield is 
designed to make most efficient use of available 
water supplies, especially during a drought. By 
using this method, the Department frequently 
reevaluates and modifies its delivery capabilities 
as the water supply develops, according to hydro- 
logical conditions, reservoir storage levels, and 
the amount of water needed for environmental 
protections. 

During a drought the demand for stored wa- 
ter increases, including the amount needed for 
environmental protections. As a result, at the end 
of the 1991 water year, to maintain water quality 
in the Delta and to protect fish and wildlife, the 
Department determined a need to maintain an 
amount of storage in Lake Oroville to ensure that: 

Cool water would be available for spawn- 
ing salmon 
Enough water would be available for the 
Delta in case the drought were to continue 

In addition, during the 1991 water year, the 
Department determined a need for SWP water to 
satisfy requirements in the Delta for: 

1. Salinity control 
2. Water quality standards 
3. Fish, wildlife, and environmental 

protections 

In changing the basis of operations from a 
firm yield to a variable yield, the Department also 
changed its activities for water management and 
developed programs to compensate for the lack of 
storage facilities. Information about those pro- 
grams, which include transferring, exchanging, 
loaning, storing, purchasing, and carrying over 
water for delivery at a later date, follow. 

Transferring and Exchanging 
Water 

For more than 30 years, the Department has 
used SWP facilities to transfer water from sources 
of supply to areas of need, first as a wholesaler of 
water to long-term contractors and then as a con- 
veyer of water for other agencies according to 
specific agreements and contracts. 

In response to the 1976-1977 drought, the 
Department pioneered the development of water 
exchanges and purchases. In 1976, to alleviate a 
critical water shortage in the San Joaquin Valley, 
the Department developed a water exchange with 
two long-term water contractors, the Metro- 
politan Water District of Southern California 
(MWDSC) and Dudley Ridge Water District 
(DRWD), an agricultural contractor in the San 
Joaquin V a l l e ~ . ~  

In mid-1976, MWDSC increased its water 
supply from the Colorado River by 10,500 acre- 
feet and released a like amount to be delivered to 
DRWD. 

In late 1976-early 1977, in response to the 
continuing drought, the Department negotiated 
another exchange with MWDSC. On March 15, 
1977, the Department signed an exchange agree- 
ment with MWDSC for 320,000 acre-feet with a 
provision that an additional 80,000 acre-feet be 
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I retained in SWP reservoirs for an exchange later Board (SWRCB). In those cases the Board must 
in the year if necessary. 

I 
determine the impact of the transfer on: 

The water, allocated for urban use in the Bay Vested water rights 
Area and agricultural use by SWP contractors and Fish and wildlife 
nonproject contractors, was purchased by and * Public interest 
delivered to Alameda County Water District; Based on various requirements, SWRCB 

I Marin Municipal Water District; San Francisco may approve short-term and long-term (longer 
I Water Department; Sky1onda Water than one year) transfers as well as those based on 

District; U.S. Bureau of Reclamation; and ten urgent need. Long-term transfers are subject to 
SWP agricultural contractors. provisions of the California Environmental Qual- 

As another precaution against the drought, ity Act (CEQA); however, short-term transfers, 
the negotiated to continue exchanges the most common type of transfer approvedby the 
with MWDSC in 1978 and arranged an exchange Board, are exempt from CEQA (Water Code 
with three other contractors to lend more than Section 1729). 

I 41,000 acre-feet of entitlement water to agricul- Water transfers and exchanges have become 
tural contractors. Because water supplies increased frequent in California among the project, 4 

I in 1978, the water exchanges long-term contractors and other specific agen- , 
were not necessary. cies. In 1991 the Department negotiated the trans- 

In 19829 because of increasing fer of 490,462 acre-feet of water, including three 
tal 'Oncerns and costs of transfers of SWP entitlement water; a first deliv- 
water projects, California adopted a statewide ery of entitlement water to a SWP long-term 
policy of encouraging "luntary transfers be- contractor; 13 transfers involving nonproject con- 
tween agencies throughout the state (Water Code tractors; and 14 transfers of water purchased from 
Section 109). the 1991 Drought Water Bank. 

I Since then, many laws designed to facilitate This section includes information about those 
water transfers within the state have been passed transfers. See Chapter 6, Water,99 and 

I and incorporated into California's Wafer Code, Chapter 7, the Water Supply,,. for 
I 

including those ranging from authorizing agen- additional information about transfers. 
cies to sell, lease, exchange, or transfer water to 
ensuring water conveyance facilities are available 
for use in transferring water. 

Legislation included provisions for en- 
suring the short-term and long-term effects of 
transfers. For example, the transfer must not have 
an unreasonable, adverse effect on the environ- 
ment, local economy, groundwater supplies, or 
other authorized users of the source of supply 
from which the water is being transferred. 

In addition, some transfers are subject to 

Entitlement Water Transfers 

During 1991 a total of 4,097 acre-feet of 
SWP entitlement water was transferred between 
six SWP long-term contractors, including Castaic 
Lake Water Agency to Devil's Den Water Agen- 
cy; Antelope Valley-East Kern Water Agency to 
Kern County Water Agency; and Mojave Water 
Agency to Antelope Valley-East Kern Water 
Agency. 

approval by the State Water Resources Control 
First Delive y of Entitlement Water 

3The Department negotiated its first water exchange in 
1969 with Alameda County Water District. TheDepartment In response to a drought emergency de- 
delivered 6,005 acre-feet in exchange for an equal amount clared in Santa Barbara County, the Department 
of the agency's local runoff into Lake Del Valle. 
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negotiated the first delivery of 1,240 acre-feet 
entitlement water to Santa Barbara Flood Control 
and Water Conservation District. Because con- 
veyance facilities to Santa Barbara were not avail- 
able, the water was delivered from February 199 1 
through August 1991 through a series of transfers. 

Water was delivered to Santa Barbara from 
Lake Casitas, which is located in Ventura County, 
in exchange for delivery of the same amount of 
water from Castaic Lake to Ventura County 
through the facilities of MWDSC, Calleguas Mu- 
nicipal Water District, and the city of Oxnard. 

The agreement signed by the Department 
with Santa Barbara provided for delivery of up to 
7,200 acre-feet of water by December 3 1, 1992. 

City and Agency Transfers 

In 199 1, SWP facilities were used to transfer 
a total of 73,654 acre-feet of nonproject water 
between nine water districts or agencies, includ- 
ing Modesto Irrigation District; city of Napa; 
Oroville-Wyandotte Irrigation District; Placer 
County Water Agency; city of San Francisco; 
Santa ClaraValley Water District; Solano County 
Water Agency; city of Vallejo (water right permit 
water); Westlands Water District; and YubaCoun- 
tty Water Agency. $ .  

Department of Fish and Game Transfers 

The Department of Fish and Game pur- 
chased 41,375 acre-feet of water from the 1991 
Drought Water Bank. The Department conveyed 
31,500 acre-feet of the water through SWP facil- 
ities from Harvey 0. Banks Delta Pumping Plant 
to O'Neill Forebay. 

The Central Valley Project conveyed the 
water from O'Neill Forebay along the Delta- 
Mendota Canal to wildlife habitats within Los 
Banos, Volta, and Mendota State Wildlife Man- 
agement areas and Grassland Water District. 

Central Valley Project Transfers 

In 1991 the Department conveyed 38,500 
acre-feet of CVP water according to agreements 
negotiated with the U.S. Bureau of Reclamation. 

The water was delivered to contractors as 
well as to the U.S. Fish and Wildlife Service, U.S. 
Department of Veterans' Affairs, and to seven 
water or irrigation districts and two counties who 
use the Cross Valley Canal in Kern County to 
obtain water through SWP facilities. 

Transfers Through Drought 
Water Banks 

In 1991 California began its first statewide 
water transfer program, the Drought Water Bank. 
Established through Executive Order by Gover- 
nor Wilson in February 1991, the bank was ad- 
ministered by the Department. 

Of the 862,040 acre-feet of water trans- 
ferred to the 1991 water bank, 167,012 acre-feet 
was used for environmental protection of the 
Delta and other activities. 

Water available for sale from the 1991 bank 
totaled about 695,000 acre-feet, including about 
265,000 acre-feet allocated to the State Water 
Project for carry-over storage to meet SWP's wa- 
ter requirements in early 1992. See Table 17-2, 
"1991 Drought Water Bank Balances, June 30, 
1992," in Chapter 17, "Augmenting the Water 

Supply. 
A 1992 bank, established by Governor Wil- 

son in March 1992, is also being administered by 
the Department. As of June 30, 1992, a total of 
135,550 acre feet had been requested; and of that 
amount, 107,780 acre-feet had been allocated to 
SWP long-term contractors, the Department of 
Fish and Game (DFG), and others. 

Amounts allocated to SWP long-term con- 
tractors and DFG as of June 30, 1992, follows. 
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Kern County Water Agency, 6,570 acre- 
feet 

Metropolitan Water District of Southern 
California, 7,575 acre-feet 

Tulare Lake Basin Water Storage District, 
22,200 acre-feet 

Department of Fish and Game, 16,225 acre- 
feet 

For a listing of amounts requested by and 
allocated to all agencies from the 1992 bank, see 
Table 17-3, "Agencies Requesting Water from 
1992 Drought Water Bank, Amounts Requested, 
and Amounts Allocated, June 30,1992," in Chap- 
ter 17, "Augmenting the Water Supply. 

Loaning, Storing, Purchasing, 
and Carrying Over Water 

Because of continuing shortages, particu- 
larly among agricultural contractors, the Depart- 
ment developed programs to loan, store, and pur- 
chase water and modified another to help agen- 
cies, including SWP contractors and Central Val- 
ley Project contractors, alleviate critical water 
shortages in both service areas. 

The programs are designed to mitigate short- 
ages within service areas by providing: 

1. Short-term loans of water 
2. Temporary storage of local water cap- 

tured as runoff and delivered into SWP's 
facilities, pumped from groundwater ba- 
sins, or purchased by SWP from the 1991 
Drought Water Bank 

3. Storage of entitlement water directly in 
contractors' groundwater basins 

In addition, the Department modified its 
cany-over program to ensure that long-term con- 
tractors could make the most efficient and bene- 
ficial use of their entitlement water supply and the 
limited supply that will be available should the 
drought continue for another year. 

The two programs that provide for loaning 
water to contractors and storing water captured, 
as runoff or purchased from groundwater basins 

are significant in that they allow contractors to 
pump water directly into the California Aqueduct, 
either to repay loans or to store water for use later. 

To preserve water quality, the Department 
normally does not allow water to be pumped 
directly into the aqueduct. But because of the sev- 
erity of the drought, the Department approved the 
pump-ins after putting into place a comprehen- 
sive program to check and monitor the quality of 
water introduced into the aqueduct. Information 
about those programs follows. 

Loans 

In 1991, SWP agricultural contractors only 
received 35 percent of requested entitlement, 
which was not enough to meet all need. To supple- 
ment water received from SWP, agricultural con- 
tractors pump water from groundwater supplies. 
However, in some agricultural areas, that ground- 
water could not be pumped fast enough from 
wells to meet peak demands. 

Consequently, in 1991, SWP loaned about 
124,000 acre-feet of water to Kern County Water 
Agency; Oak Flat Water District; and Dudley 
Ridge Water District, for use in their service areas 
with a requirement that the water be repaid. 

By June 30, 1992, the contractors had re- 
paid the loans through aprogram to return pumped 
groundwater into the California Aqueduct. 

Storage 

To conserve and use available water sup- 
plies, the Department developed two water storage 
programs. One program, implemented in spring 
199 1, involved long-term contractors storing water 
in SWP facilities; the other, implemented in fall 
1991, involved SWP storing entitlement water in 
facilities belonging to long-term contractors. 

Spring 1991 Storage Program 

In spring 1991 contractors were allowed to 
store in SWP facilities water captured as runoff, 

I 
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pumped from groundwater supplies, or purchased 
from suppliers in contractors' local areas. 

Agencies participating in the program in- 
cluded two SWP contractors, Antelope Valley- 
East Kern Water District and San Bernardino 
Valley Municipal Water District, and one CVP 
contractor, Westlands Water District. 

For Antelope Valley-East Kern Water Agen- 
cy (AVEK), the Department accepted into the 
California Aqueduct approximately 1 1,000 acre- 
feet of water purchased from Tejon Ranchcorp. 
The water was accepted at Reach 18A and Reach 
19 of the aqueduct; stored; and conveyed to other 
reaches in the California Aqueduct for use by the 
agency. 

The water was accepted into the aqueduct 
from May 199 1 through December 199 1. 

For San Bernardino Valley Municipal Wa- 
ter District, the Department provided storage for 
water diverted by the district from the Santa Ana 
River and Mill Creek. The agency was required to 
test the water before introducing it into the aque- 
duct to ensure it met Department of Health Ser- 
vices's water quality standards. Approximately 
3,600 acre-feet of water was stored for the district 
from April 1991 through September 1991. 

For westlands Water District, a CVP agri- 
cultural contractor allocated only 25 percent of its 
normal entitlement for irrigation, the Department 
allowed the district to pump approximately 30,000 
acre-feet of local groundwater into the California 
Aqueduct from September 1991 through Febru- 
ary 1992. The water, stored in San Luis Reser- 
voir, was later conveyed to reaches within the 
district's service area for use within those areas. 

Because of high storage levels in SWP's 
portion of San Luis Reservoir in April 1992, ap- 
proximately 12,000 acre-feet was transferred to 
the U.S. Bureau of Reclamation for delivery to 
Westlands Water District. 

Districts and agencies were required to meet 
specific water quality standards before the water 
could be accepted for storage. 

Fall 1991 Storage Program 

Because of high storage in SWP facilities in 
fall 199 1, the Department transferred 200,000 
acre-feet of entitlement water from San Luis Res- 
ervoir to urban contractors for storage in local 
reservoirs or groundwater basins. The water was 
made available from October through December 
1991. 

Available water in SWP facilities resulted 
from a combination of factors, including: 

Heavy rains in March 1991 

A cool summer 
Purchase of water through the Drought 
Water Bank 
Public support of drought conservation 
measures 

Purchases 

As a means of conserving and making the 
most beneficial use of available supplies, the De- 
partment has arranged for purchases of water for 
SWP operations and deliveries to SWP contrac- 
tors since 1977. 

In 1991 the Department purchased about 
265,000 acre-feet of water from the 199 1 Drought 
Water Bank for delivery to water contractors in 
1992. The water was purchased as a hedge against 
the drought continuing into 1992. 

Carry-Over Water 

The Department first implemented a pro- 
gram to allow carrying over entitlement water in 
SWP storage---delaying delivery of entitlement 
water from fall of one year to the beginning of the 
following year-in 1977, the second year of a 
critical water shortage. 

The carrying over of entitlement water was 
approved as a means of achieving a more efficient 
use of remaining 1977 entitlement water and the 
limited 1978 supply that would have been avail- 
able if the drought had continued. Four contrac- 
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tors, including three agricultural contractors, car- 
ried over a total of 5,865 acre-feet of 1977 entitle- 
ment water into 1978. 

Since the Department approved the first 
carry-over, it has modified the conditions accept- 
able for carrying over water and has formalized 
the program by amending long-term water supply 
contracts. 

However, the program's intent has remained 
the same-a means of achieving a more efficient 
use of the supply. Today, requests for delaying 
the use of, or carrying over, entitlement water 
from October, November, and December of one 
calendar year into the first three months of the 
next year are approved according to the following 
conditions: 

Requests must not adversely affect SWP's 
current or future operations as determined 
by the Department; that is, operational 
constraints on SWP facilities must take 
priority. 
Contractors must pay all significant iden- 
tifiable costs associated with carrying over 
the water. 

Carrying over of entitlement water is limited 
to entitlement water that was included in the 
contractor's approved delivery schedule for Oc- 
tober, November, and December, but was not 
delivered due to: 

1. Scheduled or unscheduled outages of fa- 
cilities within the agency's service area 

2. Delay in the planned application of a 
contractor's annual entitlement water for 
preirrigation purposes 

3. Delay in the planned spreading of the 
agency's annual entitlement water for 
groundwater storage 

In 1990, eight long-term contractors carried 
over about 27,000 acre-feet of water, which the 
Department delivered in 199 1. In 199 1 seven con- 
tractors requested and the Department approved 
92,000 acre-feet of 1991 entitlement water to be 
delivered in 1992. 

Protecting the Environment 

California has a large and diverse natural 
environment, which supports many rare and 
endangeed species. In fact, some species liv- 
ing in California are found nowhere else in the 
world. Because of the state's unique resources, 
Californians have been leaders in calling for laws 
to protect those resources. For example, Califor- 
nia was the first state to pass a state environmental 
quality act (CEQA); and California is one of the 
few states to have a public trust doctrine clarified 
and codified by its supreme court. 

However, while Californians were calling 
for policies and laws to protect the environment, 
they were also calling for policies and laws to 
encourage growth. And it is Californians' contra- 
dictory desire for environmental protection on 
one hand and growth on the other that has often 
resulted in debates between and among water 
contractors, environmentalists, and others. 

In an attempt to protect the environment as 
well as meet its contractual responsibilities to its 
long-term contractors, the Department has made 
changes in the way it operates the project. For 
example, releases from Lake Oroville have been 
adjusted, Delta pumping sclfedules have been 
altered, and facilities have been constructed to 
provide an optimum habitat for fish. 

The Department constructed its first fish 
protection facility at Oroville in 1966. In 1968 the 
Department began operating the John E. Skinner 
Delta Fish Protective Facility, which is located 
near the Harvey 0 .  Banks Delta Pumping Plant in 
Tracy; and in 1978 began operating salinity con- 
trol facilities in Suisun Marsh. 

As part of its operation of the Skinner Fish 
Protective Facility, the Department has contract- 
ed with growers to raise or produce fish for plant- 
ing in the Delta, including striped bass, Chinook 
salmon, and steelhead rainbow trout. As of June 
1992, the Department estimates that more than 
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4.6 million fish have been planted in the Delta and 
San Francisco Bay. 

In connection with the striped bass, the De- 
partment is participating in studies designed to in- 
vestigate the use of real-time monitoring to help 
protect the fish. In the studies, which are conduct- 
ed as part of the Interagency Ecological Studies 
Program, striped bass eggs and larvae are collect- 
ed by an automated sampler in the river near Sac- 
ramento. 

As part of these studies, when large numbers 
of eggs and larvae are counted, which may happen 
a few timeslduring late April through May, project 
operators have closed the Delta cross-channel 
gates to allow the eggs and larvae to pass down- 
stream into Suisun Bay. 

As another example of actions taken to pro- 
tect the environment, the Department is acquiring 
Twitchell Island, which is located in the Delta, 
with plans to set aside these lands as wetlands. 

Also, out of the 862,040 acre-feet of water 
purchased for the 1991 Drought Water Bank, 
approximately 149,954 acre-feet was used for 
environmental purposes41,375 acre-feet pur- 
chased by the Department of Fish and Game 
through an agreement with the Drought Water 
Bank was used for wildlife enhancement at Los 
Banos State Wildlife Area, Volta State Wildlife 
Area, Mendota State Wildlife Area, and at wild- 
life areas in Grasslands Water District near Men- 
dota and Gray Lodge near the north Feather River; 
and 108,589 acre-feet was used for environmen- 
tal protection of the Delta. 

Information about other environmental pro- 
tection activities conducted in 1991-92 is includ- 
ed in this section. The information is arranged 
according to the following categories: 

1. Sacramento-San Joaquin Delta 
2. Endangered species 

Additional information about those activi- 
ties may be found in Chapters 10 through Chapter 
14 in Part 111, "Ensuring Environmental Quality." 

Sacramento-San Joaquin Delta 

The Sacramento-San Joaquin Delta, the 
crossroads of California's water system, is one of 
California's most intractable water problems. In 
fact, restorahon of the Delta is a main objective of 
Governor Wilson's long-term water policy for 
California. 

Governor Wilson, in announcing his policy 
on April 4,1992, said about the Delta, "Nowhere 
is there a greater need for a comprehensive pro- 
gram than in the Delta. Solutions must address 
fish and wildlife needs, efficiency and reliability 
of water export systems, water quality for various 
water uses, and the physical integrity of delta 
channels and levees." 

The Delta provides an estimated one-half of 
the state's water supply. In addition, the Delta is 
an estuary, a constantly changing area where tidal 
and river currents meet and where salinity is 
between the extremes of ocean and fresh waters. 
That estuary provides a habitat for fish and wild- 
life, including wildfowl on the Pacific Flyway. 

As one of California's most valuable natural 
resources and a natural collection point for more 
than half of California's water, the preservation of 
the Delta is critically important to farmers, envi- 
ronmentalists, and urban dwellers alike. 

However, many of the problems facing the 
Delta today have plagued the area for many years, 
including problems with salt intrusion and oxida- 
tion of peat soil. For example, originally a tidal 
marsh land covered with tules, the Delta, during 
dry summer months, has been subject to intru- 
sions of salty ocean water from the San Francisco 
Bay. 

Today, dams upstream of the Delta, includ- 
ing SWP's Oroville Dam and CVP's Shasta Dam, 
help control the intrusion of salt water by releas- 
ing water into the Delta during dry periods in 
summertime. However, problems with salinity in 
the Delta still exist and determining responsibility 
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for and correcting the problems has not proven to 
be easy. 

Also, although the Delta's soil is fertile, it 
consists of peat. Peat soil naturally oxidizes, or 
breaks down, over time; and farming the soil 
helps to increase the oxidation process. In the 
past, as farmers worked the soil, they discovered 
that they had to build a network of higher and 
higher levees to keep out surrounding waters. The 
problems with soil erosion still plague the Delta 
today, and creating levees to keep out surrounding 
waters is of vital concern . 

The Department has been actively involved 
in protecting Delta resources since the project 
began operating in 1967. In 1974 the Department 
designed three comprehensive programs, North 
Delta, South Delta, and West Delta Water Man- 
agement programs, to take into account the inter- 
ests of farmers, environmentalists, and urban 
dwellers. 

Those programs include complicated ob- 
jectives concerning water quality and flows, wa- 
ter levels and circulation, and conditions of fish- 
eries and wildlife habitats, among others. 

Currently, the Department is reviewing its 
Delta water management programs in light of 
Governor Wilson's new California water policy. 
Particular attention is being paid to developing 
both long-term and interim solutions to solving 
problems concerning: 

Water quality and flows 
Conditions for fisheries 
Wildlife management and wetland 
habitats 
Subsidence and soil erosion 

See Chapter 1 1, "Preserving Delta Resourc- 
es," and Chapter 12, "Managing Delta Resourc- 
es," for additional information about the Depart- 
ment's Delta water management programs and 
the effects of the governor's new water policy on 
those programs. 

Endangered Species 

The Department's operating procedures for 
SWP includes provisions to protect threatened 
and endangered species, including winter-run sal- 
mon, which is listed as threatened on the Federal 
Endangered Species Act and endangered on the 
California Endangered Species Act, and the Delta 
smelt, which is proposed for listing as endangered 
according to state and federal endangered species 
acts, is of special concern to SWP. 

Winter-Run Salmon 

Salmon migrate between salt and fresh wa- 
ter and return to spawn and die in the same river 
in which they were born. In 1991 the National 
Marine Fisheries Service and DFG conducted 
population studies for the winter-run salmon, 
which was listed as endangered in 1989. 

According to the studies, which were con- 
ducted to determine the effect of SWP and CVP 
operations in the Delta, the population of winter- 
run had declined. As a result, operational restric- 
tions in the Delta were imposed on both projects 
in early 1992. 

The Department cites biological data to ex- 
plain the difficulties in determining the percent- 
age of the decline due to water projects and the 
percentage due to other conditions--changes in 
oceanic conditions and water quality due to min- 
ing, logging, pollution, and urban development, 
for example. 

To compensate for losses, SWP's opera- 
tions have been modified operations to include: 

1. Restoring gravel beds in the upper Sacra- 
mento River 

2. Modifying releases from Lake Oroville to 
ensure optimal water temperature and 
minimum flows 

3. Altering schedules for pumping to im- 
prove flows 
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4. Leaving in the down position the Monte- 
zuma Slough salinity control gates from 
March 1 though March 23, 1992 

5. Reducing water export rates in April 1992 
to ensure restrictions imposed by the Na- 
tional Marine Fisheries Service was not 
exceeded. 

In addition, since the mid 1980s at least $10 
million has been spent to improve the design 
and operation of the Skinner Fish Protection Fa- 
cility, located between Clifton Court Forebay and 
Harvey 0. Banks Delta Pumping Plant. 

Delta Smelt 

The act also included provisions for financing the 
project through issuing of revenue bonds. 

Because of the Great Depression, however, 
revenue bonds were unmarketable; and subse- 
quently, arrangements were made for financing 
through the U.S. Bureau of Reclamation (USBR). 
The Bureau began construction of the Central 
Valley Project in 1935. 

Today, CVP consists of 20 reservoirs with 
ShastaDam as the largest; eight power plants, and 
two pumping-generating plants. The project also 
includes about 500 miles of canals and aqueducts. 
The project's 20 reservoirs have a combined stor- 
age capacity of 12 million acre-feet and its power 
and pumping-generating plants, a maximum ca- 

The Department has also been actively in- pacity of 1.8 million kilowatts. 
volved in developing methods to preserve the 

In an average year, CVP delivers between 
Delta smelt, which spends its one-year life cycle seven and eight million acre-feet of water, 95 
only in the Sacramento-San Joaquin estuary. percent of which is used to irrigate about 3.25 mil- 

The Department is continuing to develop lion acres of farmland in the Central Valley. 
and analyze information about the Delta smelt and Even though California could not fund the 
to 'perations to protect the as Central Valley project when it was first proposed, 
necessary. The National Marine Fisheries Servic- the reason for including it in California's water 
es has proposed to the State Water Resources plan was sound- to make the best use of Califor- 
Control Board alternative levels of restrictions on nia's water resources. That reason remains sound 
pumping in the Delta to protect fish species. 

today as indicated by Governor Wilson when in 
See Chapter 14' Fish' March 1992 he requested that the Department of 

and Wildlife," for additional information about Interior negotiate control of the project to Califor- 
the Department's activities to protect the winter- nia. David N. Kennedy, Director of the Depart- 
run salmon and Delta smelt as well as plants ment of Water Resources, and Secretary of Re- 
and wildlife. sources, Douglas Wheeler, were named as the 

Transferring the Central 
Valley Project 

The Central Valley Project was originally 
designed as an integral part of California's compre- 
hensive water management plan. In 1933 Califor- 
nia voters passed the Central Valley Project Act, 
which included provisions for building facilities 
necessary to convey water from the Sacramento 
River to the San Joaquin River near Mendota and 
to make deliveries from the San Joaquin River 
from Friant Dam to the vicinity of Bakersfield. 

governor's chief negotiators. 
Governor Wilson's reasons for wanting 

California to control CVP are to: 
Ensure that California has the ability to 
carry out its responsibilities for the long- 
term planning and allocating of water 
resources. 
Maximize operational flexibility and ef- 
ficiency through integrated management 
of CVP and SWP. 
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Although theDepartment believes state con- 
trol of CVP is essential in the long-run if Califor- 
nia is to effectively manage its water resources, 
the transfer presents both the state and the Depart- 
ment with short-term issues to resolve. For exam- 
ple, the project has contracts with approximately 
225 contractors for about six million acre-feet of 
water. Key issues to resolve if California is to 
take control of CVP include: 

Value and financial status 
Environmental obligations and resulting 
legal liabilities 
Price of water 

surface and subsurface reservoirs and conjunc- 
tive-use programs follows. 

Construction of Surface and 
Subsurface Reservoirs 

Currently, the ~epartment is involved in 
planning one surface reservoir, Los Baos Grandes, 
and developing a significant groundwater storage 
program, Kern Water Bank. In announcing his 
water policy, Governor Wilson reaffirmed the 
state's commitment to constructing those facili- 
ties. Information about them follows. 

Amount of water available for urban use 

An advisory committee representing a broad 
spectrum of water interests-urban, agricultural, 
and environmental-has been formed by the gov- 
ernor to contribute to discussions underway be- 
tween representatives of California and the 
federal government. 

Developing New Supplies 
Developing new supplies is necessary if 

SWP is to meet its contractual obligations to 
deliver 4.2 million acre-feet of water to long- 
term contractors. The Department has identified 
certain programs for meeting SWP's contractual 
obligations. Those programs involve increasing 
the water supply through improvements in the 
Sacramento-San Joaquin Delta to more efficient- 
ly transfer water to the pumps while protecting the 
the Delta environment; constructing off-stream 
storage facilities; developing SWP groundwater 
storage (subsurface) facilities; and developing 
conjunctive-use projects in cooperation with lo- 
cal agencies. 

Some of those types of projects are not with- 
out specific environmental concerns. And as 
aresult, those projects may take considerable time 
from initial planning to full operation. 

Information about the Department's activi- 
ties in developing new supplies through planned 

Los Banos Grandes 

A key component of the Department's ef- 
forts to meet California's growing water needs is 
water banking, moving water during periods of 
high winter flow into storage facilities located 
south of the Delta for release later during drier 
periods. 

Los Banos Grandes, authorized by the 
California Legislature in 1984, is designed to be 
a primary south-of-the-Delta water storage facil- 
ity for the Department. To be effective, Los Banos 
Grandes must be linked with an efficient Delta 
transfer facility. 

The facilities, consisting of a dam, an off- 
stream storage reservoir, several saddle dams, 
and two pumping-generating plants, will be locat- 
ed in Merced County on Los Banos Creek. The 
project also will include a pumping-generating 
system for filling the reservoir from the California 
Aqueduct and for recovering energy when releas- 
es are made. 

See Chapter 16, "Increasing Storage and 
Delivery Facilities," for additional information 
about Los Banos Grandes. 

Kern Wafer  Bank 

The Kern Water Bank, a subsurface reser- 
voir, is designed to store SWP water in the 

I 
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ground during wet years. Later, during dry peri- 
ods, water can be withdrawn by pumping to 
the California Aqueduct or substituted for entitle- 
ment water that ordinarily would be delivered to 
Kern County. 

Kern Water Bank currently consists of eight 
separate projects or elements. The initial element, 
the Kern Fan Element, is proposed by the Depart- 
ment. To build the Kern Fan Element, the Depart- 
ment plans to construct some recharge basins and 
extraction wells and use similar facilities that 
have been constructed as part of the La Hacienda 
Groundwater Program. As part of the program, 
the Department signed a contract for purchasing 
recharged groundwater from La Hacienda, Inc., 
in 1990. To extract the water, the Department 
rehabilitated exisiting wells and constructed con- 
veyance facilities. 

As part of the process necessary to operate 
the Kern Fan Element, the Department has pre- 
pared two environmental documents, a sup- 
plemental environmental impact report, and 
habitat conservation plan. 

The supplemental report was distributed 
for review in 1990, but the final draft has been 
delayed because of unresolved issues concerning 
threatened and endangered species in the Delta. 
For additional information about the Kern 
Water Bank, see Chapter 16, "Increasing Stor- 
age and Delivery Facilities." 

Conjunctive-Use Programs 

Conjunctive-use programs provide to SWP 
a relatively low-cost method for storing water in 
times of above-average supplies to use during dry 
periods. The Department has actively promoted 

conjunctive-use programs as a water manage- 
ment tool since 1978. 

Currently, the Department is working with 
two agencies in San Joaquin County on a pro- 
posal for releasing as much as 145,000 acre-feet 
of water contracted from CVP in exchange for 
financing facilities in the Stanislaus and Cala- 
veras river basins. The water would be released 
downstream in the Stanislaus River in years of 
critical shortages. 

The facilities financies by the Department 
would be used to provide conjunctive use of water 
as well as benefits to fisheries, improved water 
quality, and increased yield to SWP's and CVP's 
contractors. 

At this time the Department is preparing a 
draft environmental impart report and statement 
for the San Joaquin County program. Issues of 
concern to be identified in the report include 
fishery flows, water quality, and groundwater 
levels. 

Also, in 1992 the Department expanded its 
investigation of the potential for conjunctive use 
of surface water and groundwater in the Sacra- 
mento Valley. The Department focused its inves- 
tigation on the hydrological, environmental, and 
institutional factors necessary to develop con- 
junctive-use projects, including completing prefea- 
sibility investigations; surveying water supplies; 
and working with local agencies to establish co- 
operative relations and help develop tools needed 
to resolve legal and institutional concerns. 

For additional information about conjunc- 
tive-use programs, see Chapter 17, "Augmenting 
the Water Supply." 
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1.Water Delivery Facilities 

contrast, with climate and geography ranging 
from desert to alpine to subtropical. In an average 
year some areas in California may receive two 
inches of rain while other areas receive 100 inches 
or more. 

People have settled in all areas of the state, 
regardless of the amount of rainfall those areas 
receive. Consequently, California has long been 
faced with the problem of how best to conserve, 
control, and deliver water. For example, remains 
of aqueducts, canals, and dams still may be found 
near some of California's missions. And in the 
early twentieth century, several cities-Los An- 
geles and San Francisco, for example-built aq- 
ueducts to bring water from the Sierra Nevada 
Mountains and the Colorado River. 

In 1951 the legislature authorized the con- 
struction of a water storage and supply system to 
capture and store rainfall in northern California 
and deliver it to areas in northern and southern 
California, the San Francisco Bay Area, and the 
San Joaquin Valley. 

Eight years later the legislature passed the 
Burns-Porter Act, which provided the mechanism 
for obtaining funds necessary to construct the 
initial facilities. In 1960 California voters ap- 
proved an issue of $1.75 billion general obliga- 
tion bonds as authorized in the act, thereby obtain- 
ing funds to build the State Water Project (SWP). 

Today, SWP, managed by the Department 
of Water Resources, is the largest state-built, mul- 

tipurpose water project in the country. Approxi- 
mately 20 million of California's 3 1 million res- 
idents receive at least part of their water from 
SWP; and SWP's water is used to irrigate thou- 
sands of acres of farmland. Also, SWP was de- 
signed and built to control floods, generate power, 
and provide recreational facilities as well as en- 
hance habitats for fish and wildlife (see Chapter 2 
for information about recreational facilities). 

This chapter contains information about 
SWP's water delivery facilities as well as about 
methods of financing the construction of those 
facilities. 

Project Design 

The State Water Project begins with three 
small lakes on Feather River tributaries in 
Plumas County-Lake Davis, Frenchman Lake, 
and Antelope Lake, all of which are used for 
recreational purposes. 

The branches and forks of the Feather River 
flow into Lake Oroville, SWP's principal reser- 
voir with a capacity of about 3.5 million acre-feet. 
(An acre-foot consists of about 326,000 gallons.) 

From Oroville, water flows through three 
hydroelectric powerplants, then down the Feather 
River and Sacramento River before reaching the 
Delta. From the northern Delta, water is supplied 
to Napa and Solano counties through the North 
Bay Aqueduct, which was completed in 1988. 
Water is supplied to Alameda and Santa Clara 
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counties through the South Bay Aqueduct, which 
is located near Byron in the southern Delta, 

In the southern Delta, Harvey 0 .  Banks 
Delta Pumping Plant lifts some water into Betha- 
ny Reservoir. From this small reservoir, the water 
is lifted by the South Bay Pumping Plant into the 
South Bay Aqueduct. Most of the water from the 
Bethany Reservoir, however, flows into the Gov- 
ernor Edmund G. Brown California Aqueduct, 
which wends along the west side,of the San 
Joaquin Valley to O'Neill Forebay. From O'Neill 
Forebay part of the water is pumped through the 
William R. Gianelli Pumping-Generating Plant 
for storage in San Luis Reservoir until needed. 

San Luis Reservoir, which has a storage 
capacity of more than two million acre-feet, and 
the B. F. Sisk San Luis Dam are jointly owned by 
the Department and the U.S. Bureau of Reclama- 
tion (USBR). The Department's share of storage 
in the reservoir is 1,062,000 acre-feet of water. 

In the southern San Joaquin Valley, the short 
Coastal Branch Aqueduct serves agricultural ar- 
eas west of the California Aqueduct. That branch 
will be extended to serve Santa Barbara and San 
Luis Obispo counties (see Chapter 16, "Increas- 
ing Storage and Delivery Facilities," for addi- 
tional information about the Coastal Branch 
Aqueduct). 

Water not stored in San Luis Reservoir con- 
tinues its flow south down the valley and is raised 
1,069 feet by four pumping plants-Dos Amigos, 
Buena Vista, Wheeler Ridge, and Ira J. Chrisman 
Wind Gap-before reaching the foot of the Teh- 
achapi Mountains. 

At the Tehachapi Mountains, the A. D. Ed- 
monston Pumping Plant raises the water 1,926 
feet-the highest single lift of any pumping plant 
in the world-to enter 8.5 miles of tunnels and 
siphons. Once the water has crossed the Tehacha- 
pi Mountains, it flows through the California 
Aqueduct into the Antelope Valley. 

In the Antelope Valley, the California Aq- 
,ueduct is divided into two branches, the East 
Branch and West Branch. TheEast Branch carries 

water through the Antelope Valley into Silver- 
wood Lake in the San Bernardino Mountains. 
From Silverwood Lake, the water enters the San 
Bernardino Tunnel and drops 1,418 feet into 
Devil Canyon Powerplant, then flows to Lake 
Perris, SWP's southernmost reservoir. 

Water in the West Branch flows through the 
William E. Warne Powerplant into Pyramid Lake 
in Los Angeles County. From Pyramid Lake it 
flows through the Angeles Tunnel and Castaic 
Powerplant into Castaic Lake, terminus of the 
West Branch. For the location of facilities cited in 
this section, see Figure 111, "Names and locations 
of primary water delivery facilities, current and 
projected," at the end of this chapter. 

The energy needed to operate SWP comes 
from a variety of its own sources including hydro- 
electric, coal-fired, and wind-generated plants as 
well as energy purchased from other utilities. 

The project's eight hydroelectric power 
plants, including two pumping-generating plants, 
produce enough electricity to reduce SWP's de- 
mand for energy by nearly half. The power pro- 
duced-more than six billion kilowatt-hours in an 
average year-is enough to serve the entire needs 
of the city of San Francisco for one year. 

Water Del ivey Facilities 
The State Water Project depends on a com- 

plex system of reservoirs, dams, power plants, 
pumping plants, canals, and aqueducts to deliver 
water. The project's initial facilities were com- 
pleted in 1973; other facilities have been con- 
structed since 1973; and still others are planned 
for construction in the future. Information about 
those facilities follows. 

Initial Facilities 

The State Water Project's initial facilities, 
completed in 1973, include 22 dams and reser- 
voirs, 15 pumping plants, four hydroelectric pow- 
er plants, two pumping-generating plants, and 
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550 miles of aqueducts and pipelines. Those facil- 
ities were designed and built to distribute 4.23 
million acre-feet of water forecast to be needed 60 
years after the project was authorized in 1960. 
The conservation and storage facilities were built 
to provide only 2.2 million acre-feet. To increase 
the project's yield, additional facilities were sched- 
uled to be built in an orderly manner as more water 
was needed. 

For the names and locations of SWP's facil- 
ities, see Figure 1-1. For information about the 
physical characteristics of reservoirs and dams; 
average amount of energy produced at power 
plants and required at pumping plants; and the 
total miles of aqueducts, see Table 1-1 through 
Table 1-5.' 

Table 1 - 1, "Physical Characteristics of Pri- 
mary Reservoirs and Storage Facilities," includes 
information about the capacity, surface area, and 
shoreline, if applicable, of SWP's primary reser- 
voirs and storage facilities. Table 1-2, "Physical 
Characteristics of Primary Dams," includes in- 
formation about the crest elevation gnd length 
and structural height and volume of SWP's pri- 
mary dams. 

Table 1-3, "Average Amount of Energy 
Required at Pumping Plants," includes informa- 
tion about SWP's pumping plants as well as about 
the amount of energy required to pump water at 
SWP's full development. Data for Edward Hyatt 
Pumping Plant, Thermalito Pumping-Generating 
Plant, and William R. Gianelli Pumping-Generat- 
ing Plant apply to pumped storage capability. 

At Edward Hyatt Pumping Plant and Ther- 
malito Pumping-Generating Plant, pumped stor- 
age capability is used only under economically 
favorable conditions. 

Also, the following pumping plants, Buena 
Vista, Wheeler Ridge, Ira J. Chrisman Wind Gap, 

'Names of facilities included in this publication are 
presented as they were adopted by the California Water 
Commission as part of the State Water Resources Develop- 
ment System. 

TABLE 1-1 
Physical Characteristics of Primary 

Reservoirs and Storage Facilities 
Gross Surface 

Capaciry Area Shoreline 
Faciliry (Acre-feet) (Acres) (Miles) 

Antelope Lake 22,600 
Frenchman Lake 55,500 
Lake Davis 84,400 
Lake Oroville 3,537,600 
Thermalito Forebay 1 1 ,7@3 goo 
Thermalito Afterbay 57,000 
Clifton Court Forebay 28,700 
Bethany Reservoir 4,800 
Lake Del Valle 77,100 
San Luis Reservoir 2,028,000 

SWP storage, 1,062,000 AF 
O'Neill Forebay 56,400 

SWP storage, 29,500 AF 
Los Banos Grandes 

(future facility) 1,728,000 
Los Banos Reservoir 34,600 
Kern Water Bank 

Fan Element 1,000,000 
Other local elements up to 2,000,000 

Pyramid Lake 171,000 
Elderberry Forebay 28,200 
Castaic Lake 324,000 
Silverwood Lake 75,000 
Lake Perris 131,000 

A, D. Edmonston, Pearblossom, Devil's Den, 
Bluestone, and Polonio Pass, include a spare unit. 
Devil's Den, Bluestone, and Polonio Pass are 
future facilities; data are tentative. 

The total design flow at pumping plants 
reflects the total rated capacity at the dynamic 
head used for the normal design criteria and oper- 
ation and maximum efficiency. Motors at William 
R'. Gianelli Pumping-Generating Plant are two- 
speed units; value indicated reflects operation at 
higher revolutions per minute (RPM). 

Table 1-4, "Average Amount of Energy Pro- 
duced at Power Plants, by Type of Facility," 
includes information about the amount of energy 
produced at each facility at SWP's full develop- 
ment. The total design flow at power plants re- 
flects the total rated capacity at the dynamic head 
used for the normal design criteria and operation 
at maximum efficiency. Total generator rating of 
Edward Hyatt Powerplant reflects upgrading of 
the generator. 
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TABLE 1-2 

Physical Characteristics of Primary Dams 
Structural 

Crest Sfructural Crest Volume 
Elevation Height Length (in thousand 

Facility (Feet) (Feet) (Feet) cubic yards) 

Antelope Lake 5,025 120 1,320 380 
Frenchman Lake 5,607 139 720 537 
Lake Davis 5,785 132 800 253 
Lake Oroville 922 770 6,920 80,000 
Thermalito Diversion Dam 233 143 1,300 154 
Thermalito Forebay 231 91 15,900 1,840 
Thermalito Afterbay 142 39 42,000 5,020 
Clifton Court Forebay 14 30 36,500 2,440 
Bethany Reservoir 250 121 3,940 1,400 
Lake Del Valle 773 235 880 4,150 
San Luis Reservoir 554 385 18,600 77,645 
O'Neill Forebay 233 88 14,350 3,000 
Los Banos Reservoir 384 167 1,370 2,100 
Pyramid Lake 2,606 400 1,090 6,860 
Cedar Springs Dam 3,378 249 2,230 7,600 
Lake Perris 1,600 128 11,600 20,000 

TABLE 1-3 
Average Amount of Energy Required at 

Pumping Plants 
Average 

Total Annual 
Normal Total Design Energy 
Static Design Motor Required 
Head Flow Rating (in thousand 

Facility and Number of Units 0) (cfs) (hp) kwh) 

Thermalito (p-g), 3 85-101 9,120 120,000 
E. Hyatt (P-g), 3 41 0-660 5,610 519,000 
Barker Slough, 9 95-120 228 4,800 15,000 
Cordelia, 1 d 104-439 138 4,940 23,000 
H. 0. Banks Delta, 11 236-252 10,668 333,000 1,230,000 

South Bay, 9 566 330 27,750 151,000 
Del Valle, 4 0-38 120 1,000 1,600 
W. R. Gianelli (p-g), 8 99-327 11,000 504,000 470,000 

SWP share 255,000 
Dos Amigos, 6 107-1 25 15,450 240,000 71 5,000 

SWP share 545,000 
Las Perillas, 6 55 828 4,050 15,000 
Badger Hill, 6 151 801 11,750 38,000 
Devil's Den (future facility), 4 378 80 4,760 52,000 
Bluestone (future facility), 4 534 80 6,680 52,000 
Polonio Pass (future facility), 4 543 80 6,680 52,000 
Buena Vista, 10 205 5,405 144,500 653,000 
Wheeler Ridge, 9 233 5,445 150,000 756.000 
I. J. Chrisman Wind Gap, 9 518 4,095 330,000 1,609,000 
A. D. Edmonston, 14 1,926 4,480 1,120,000 5,580,000 
Oso, 8 231 2,607 93,800 315,000 
Pearblossom, 9 540 2,575 203,200 800,000 

Total 13,327,600 

Table 1-5, "Total Miles of Aqueducts," in- 
cludes information about SWP's three aqueducts 
and related branches as well as about the length in 
miles of each aqueduct. A small aqueduct, Griz- 
zly Valley Pipeline, serves the city of Portola in 
the Upper Feather River area but is not included in 
the table. 

The names of facilities included in Table 1 - 
1 through Table 1-5 are listed according to geo- 
graphical location; the facility at the northern- 
most point is listed first, and so forth. For loca- 
tions of State Water Project facilities, see Figure 
1-1 at the end of this chapter. 

Recent and Proposed 
Faci Eities 

When SWP was designed and built, conser- 
vation and storage facilities were built to provide 
only 2.2 million acre-feet of water. Additional 
facilities were tentatively planned and scheduled 
to be built as more water was needed. Because of 
increased costs, lack of suitable sites, and changes 
in water management practices resulting, in part, 
from environmental concerns, the construction 
schedule was not followed. 

Instead, the Department reassessed its plans 
and developed conservation and storage facilities 
that incorporate environmental protections as well 
as contribute to SWP's storage capacity. Devel- 
oping those projects involved the time-consum- 
ing process of finding technically suitable sites 
and satisfying the many complex environmental 
procedures, laws, and regulations. 

Today, the Department is planning the off- 
stream storage complex, Los Banos Grandes, and 
has investigated and developed alternative meth- 
ods of storing water, including the conjunctive- 
use groundwater storage facility, Kern Water Bank. 
Also, in response to rising costs of energy, the 
Department has participated in the development 
of two geothermal power plants, Bottle Rock and 
South Geysers; one wind-generated power plant 
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in Alameda County, Bethany Wind Park; and one 
coal-fired plant, Reid Gardner, east of Las Vegas, 
Nevada. 

Future facilities planned for SWP include 
dams and reservoirs, pumping plants, and power 
plants. Information about those facilities follows. 

Dams and Reservoirs 

Two dams and reservoirs are in the planning 
stages: either Dippingvat or Schoenfield (Red 
Bank Project) in Shasta and Teherna counties and 
Los Banos Grandes in Merced County. See 
Table 1-1. For additional information about the 
Red Bank Project and Los Banos Grandes, see 
Chapter 16, "Increasing Storage and Delivery 
Facilities." 

Pumping Plants 

Three pumping plants, Devil's Den, Blue- 
stone, and Polonio Pass, have been designated as 
future facilities. See Table 1-3. 

Power Plants 

One power plant, Mojave Siphon is under 
construction; another, Devil Canyon, is being 
enlarged (units 3 and 4); and San Luis Obispo has 
been designated as a future facility. Construction 
has been deferred on South Geysers; and Bottle 
Rock is not operational. 

Units 3 and 4 at Devil Canyon Powerplant 
should be operational in early fall 1992. See 
Table 1-4. 

Methods of Financing 
The project's facilities have been construct- 

ed with three general types of financing: general 
obligation bonds and oil revenues (Burns-Porter 
Act, approved by voters in 1960); revenue bonds; 
and capital resources. 

Operations, maintenance, power, and re- 
placement costs are repaid by the 29 water con- 

TABLE 1-4 

Average Amount of Energy Produced at 
Power Plants, by Type of Facility 

Average 
Total Annual 

Normal Total Design Energy 
Static Design Generator Produced 

Type and Facility Head Flow Capability (in thousand 
and Number of Units @) (cfd (b) kwh) 

Hydro 
Thermalito 

Diversion Dam, 1 
Thermalito (p-g), 4 
E. Hyatt, 6 
W. R. Gianelli p-g, 8 

SWP share 
San Luis Obispo 

(future facility), 1 
Alamo, 1 
W. E. Warne, 2 
Mojave Siphon (future 
facility), 3 

Devil Canyon (units 3, 4 
under construction), 4 

Thermal 
Reid Gardner, Unit 4, 1 
SWP share 

Total 

TABLE 1-5 

Total Miles of Aqueducts 
Channel 

and 
Facility Reservoir Canal Pipeline Tunnel Total 

North Bay Aqueduct 0.0 
South Bay Aqueduct 0.0 

Subtotal 0.0 

California Aqueduct, Main Line 
Delta to O'Neill Forebay 1.4 
O'Neill Forebay to 

Kettleman City 2.2 
Kettleman City to Edmonston 

Pumping Plant 0.0 
A. D. Edmonston Pumping 

Plant to Tehachapi Afterbay 0.0 
Tehachapi Afterbay to Lake 

Perris 2.9 
Subtotal 6.5 

California Aqueduct, Branches 
West Branch 9.2 
Coastal Branch (planned) 0.0 

Subtotal 9.2 - 
Total 15.7 
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tractors as they are incurred. Those contractors Contracts now extend until 2035; and the corn- 
signed long-term water contracts with the Depart- bined maximum annual entitlement totals 
ment in the 1960s to repay the cost of build- 4,217,786 acre-feet. 
ing and operating SWP facilities and to ensure For additional information see Chapter 

that water can be delivered when needed. 22, "Analyzing State Water Project Financ- 
Designed to be in effect for 75 years or until ing"; Chapter 23, "Analyzing Capital Require- 

all general obligation bonds were repaid, the con- ments and Funding"; and Chapter 24, "I?orecast- 
tracts provided for a combined maximum annual ing Revenues, Expenses, and Future Costs of 
entitlement of 4,230,000 acre-feet of water. How- Water Service." 
ever, as a result of amendments in the 1980s, the 

I 
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Fig. 1-1. Names and locations of primary water delivery facilities, current and projected 





2. Water Deliveries 

the Department of Water Resources through 
State Water Project (SWP) facilities origi- 
nates in northern California and is delivered to 
contractors and other agencies throughout the 
state through a system of reservoirs, dams, 
power andpumpingplants, canals and aqueducts. 

The Department began delivering water 
through SWP facilities in 1962. Since that time, 
62,5 18,182 acre-feet of water has been conveyed. 
See Table 2- 1, "Total Amounts of Water Delivered, 
by Category, 1962 Through 1991," at the end of 
this chapter. 

Information about the long-term contractors 
and other agencies to whom water is delivered as 
well as about the amounts and routes of deliveries 
follows. 

Contracting Agencies 

As of June 30,1992, 29 agencies or districts 
have long-term contracts with the Department. 
Those agencies or districts, listed according to 
geographical area, include: 

Upper Feather River 
City of Yuba City 
County of Butte 
Plumas County Flood Control and Water 

Conservation District 

North Bay Area 
Napa County Flood Control and Water 

Conservation District 
Solano County Water Agency 

South Bay Area 
Alameda County Flood Control and Water 

Conservation District 
Alameda County Water District 
Santa Clara Valley Water District 
San Joaquin Valley Area 

Originally, 32 agencies or districts signed County of Kings 

long-term water delivery contracts with the Dudley Ridge Water District 

Department. However, in 1965 the city of West Empire West Side Irrigation District 

Covina was annexed to the Metropolitan Water Kern County Water Agency 

District of Southern California; and in 1981 Oak Flat Water District 

Hacienda Water District was assigned to Tulare Tulare Lake Basin Water Storage District 

Lake Basin Water Storage District. Central Coastal Area 

On January 1, 1992, Castaic Lake Water San Luis Obispo County Flood Control and 

Agency assumed all rights and obligations granted Water Conservation District 

to Devil's Den Water District according to its Santa Barbara County Flood Control and 

long-term supply contract. Water Conservation District 
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Fig. 2-3. Amount of water diverted through 
Sacramento-San Joaquin Delta each 
month during 1991 

Southern California Area.
Antelope Valley-East Kern Water Agency 
Castaic Lake Water Agency 
Coachella Valley Water District 
Crestline-Lake Arrowhead Water Agency 
Desert Water Agency 
Littlerock Creek Irrigation District 
Metropolitan Water District of Southern 

California· 
Mojave Water Agency 
Palmdale Water District 
San Bernardino Valley Municipal Water 

District 
San Gabriel Valley Municipal Water District 
San Gorgonio Pass Water Agency 
Ventura County Flood Control District 

Currently, SWP delivers entitlement and 
entitlement -related water to 27 of the 29 agencies' 
or districts that have signed a contract for water 
delivery service with the Department. 

One agency, County of Kings, did not take 
delivery of SWP water in 1991. Deliveries of 
entitlement water to San Luis Obispo County 
Flood Control and Water conservation District 
are planned to begin in 1996 and to San Gorgo
nio Pass water Agency in 2000. See Figure 2-1, 
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"Names and locations of and first year of service 
to long-term contracting agencies, June 30, 1992," 
at the end of this chapter. 

In 1991 SWP delivered a total of 549,116 
acre-feet of entitlement and entitlement-related 
water to 27 long-term contractors and 3,521 acre
feet of unscheduled water to two contractors. In 
addition, 413,474 acre-feet of nonproject water 
was delivered through SWP facilities. 

Also in 1991 the Department loaned a total 
of 124,097 acre-feet of SWP water to three con
tractors in the San Joaquin Valley Area for agri
cultural uses. By December 31, 1991, 103,002 
acre-feet of the water had been repaid; by June 30, 
1992, the balance of 21,095 acre-feet had been 
repaid. See Figure 2-2, "Amounts of water deliv
ered and delivery locations, 1991," at the.end of 
this chapterforinformation about wat~ deliveries 
 to specific areas. 

Other Agencies

In 1991 approximately 686,800 acre-feet of 
water was delivered by SWP to 25 other agencies, 
including Central Valley Project (CVP) contractors 
 and 14 agencies entitled to water as part of water 
rights agreements.} 

SeeTable 6-2, "Total Amounts of Water 
Delivered in 1991, by Month." That table may be 
found in Chapter 6, "Delivering Water," 

Delivery Routes 

Water delivered by SWP originates in the 
Upper Feather River and is stored in Lake Oroville, 
the project's largest storage facility. From Lake . . 

Oroville the water flows through Oroville Dam, 

I Information concerning water deliveries and related 
power generation and recreational activities, including in
formation contained in chapters 2, 3,6,9,15,19,20, and 21, 
is based on the 1991 calendar year. Except where indicated 
for information concerning water years, information con
tained in the remaining chapters is based on the 1991-92 
fiscal year; that is, the period from July 1, 1991, to June 30, 
1992 



the tallest and one of the largest earthen dams in 
the United States, into the Feather River and then 
on to the Sacramento River. 

From the Sacramento River, water flows to 
the Delta, where it is pumped for delivery through 
the North Bay and South Bay aqueducts and 
through the California Aqueduct. 

Napa and Solano counties receive water 
through the North Bay Aqueduct; Alameda and 
Santa Clara counties, through the South Bay 
Aqueduct. Seven contractors in western San 
Joaquin Valley and 13 in southern California 
receive water through the 444 mile-long Califor
nia Aqueduct. See Figure 2-2 at the end of this 
chapter. 

Diversions from the Delta 

Generally, water diverted from the Sac
ramento-San Joaquin Delta is delivered to SWP 
storage facilities and to contractors through Har
vey O. Banks Delta Pumping Plant and Barker 
Slough Pumping Plant. 

In 1991 SWP diverted approximately 1,696,000 
acre-feet of water at Harvey O. Banks Delta Pump
ingPlant. See Figure 2-3, "Amount of water diverted 
through the Sacramento-San Joaquin Delta each 
month during 1991." 

Water Conveyed South of 
San Luis Reservoir 

Water is conveyed south of San Luis Reser-
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Fig.2-4. Amount of water conveyed to San Joaquin 
Valley each month during 1991 

In 1991 approximately 230,000 acre-feet of 
water was conveyed to the San Joaquin Valley. See 
Figure 2-4, "Amount of water conveyed to San 
Joaquin Valley each month during 1991." 

Southern California 

In 1991 approximately 801,000 acre-feet of 
water was delivered to southern California through 
the California Aqueduct and the A.D. Edmonston 
Pumping Plant. See Figure 2-5, "Amount of water 

500 I 

voir, ajoint-use facility shared between SWP and 300 

CVP, to two areas-the San Joaquin Valley and 
southern California. 

San Joaquin Valley 

Generally, water conveyed to the San Joaquin 
Valley is represented by the difference between 
the amount of water pumped over the Tehachapi 
Mountains and the amount conveyed past Ket
tleman City, which marks the end of the joint-use 
facilities shared with CVP. 

100 
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Fig. 2-5. Amount of water pumped each month at 
A.D. Edmonston Pumping Plant during 
1991 
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pumped each month at A.D. Edmonston Pumping 
Plant during 1991 ." 

Before water can be delivered to southern 
California, though, it first must cross the Teh- 
achapi Mountains. Pumps at A.D. Edmonston 
Pumping Plant, which is located at the foot of the 
Tehachapi Mountains, raise water 1,926 feet up 
the mountians-the highest single lift of any 
pumping plant in the world. 

Lifted to enter 8.5 miles of tunnels and 
siphons, water flows through the California 
Aqueduct into the Antelope Valley, where it is 
divided into the East Branch and West Branch. 

The East Branch carries water through the valley, 
into Silverwood Lake in the San Bernardino 
Mountains. 

From Silverwood Lake, the water enters the 
San Bernardino Tunnel; drops 1,418 feet into 
Devil Canyon Powerplant; then flows to Lake 
Perris, SWP's southernmost reservoir. 

Water in the West Branch flows through the 
William E. Warne Powerplant into Pyramid Lake 
in Los Angeles County. From there it flows through 
the Angeles Tunnel and Castaic Powerplant into 
Castaic Lake, terminus of the West Branch. 

- -- 
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TABLE 2-1 

Total Amounts of Water Delivered, by Category, 1962 Through 1991 
Water Delivered 

(Acre-feet) 
- 

Entrtlement Water ( a  Other Water Delrvenes 

Surplus and 
Municipal Unscheduled Feather 

and Agr~cul- Municipal and Agricul- Other Rlver Recreatron Total 
Industrial tural Total Industnal rural Water ( b  Diversrons (c  Water Delrvenes 

Year (1) (2) (3) (4) (5) (6) (7) (8) (9) 

1962 18,289 18,289 
1 963 22,456 22,456 
1 964 32,507 32,507 
1965 44,105 44,105 
1 966 67,928 67,928 

1967 5,747 5,791 11,538 0 0 53,605 65,143 
1968 46,472 125,237 171,709 10,000 11 1,534 14,777 866,926 1,174,946 
1969 34,434 158,586 193,020 0 72,397 18,829 794,374 1,078,620 
1970 47,996 185,997 233,993 0 133,024 38,080 759,759 1,164,856 
1971 85,286 272,054 357,340 2,400 293,619 44,119 778,362 8 1,475,848 

1972 181,066 430,735 61 1,801 22,205 401,759 66,638 817,398 6,489 1,926,290 
1973 293,824 400,564 694,388 3,161 293,255 42.51 1 800,743 1,155 1,835,213 
1974 418,521 455,556 874,077 4,753 412,923 46,224 911,613 2,118 2,251,708 
1975 641,621 582,369 1,223,990 21,043 601,859 63,793 862,218 3,377 2,776,280 
1976 818,588 554,414 1,373,002 32,488 547,622 1 15,217 946,440 1,745 3,016,514 

1977 280,919 293,236 574,155 0 0 389,065 581,994 1,111 1,546,325 
1978 742,385 710,314 1,452,699 3,566 13,348 121,225 786,517 1,691 2,379,046 
1979 690,659 969,237 1,659,896 66,081 582,308 187,630 882,549 1,766 3,380,230 
1980 730,545 799,204 1,529,749 19,722 384,835 46,459 875,045 2,131 2,857,941 
1981 1,057,273 852,289 1,909,562 12,000 896,428 279,161 838,557 4,688 3,940,396 

1982 928,721 821,303 1,750,024 0 215,873 154,882 776,330 4,646 2,901,755 
1983 483,499 701,370 1,184,869 0 13,019 181,453 602,905 7,849 1,990,095 
1984 725,925 862,694 1,588,619 3,663 259,254 381,024 832,332 7,040 3,071,932 
1985 992,538 1,002,915 1,995,453 9,638 298,034 404,842 870,008 4,033 3,582,008 
1986 998,611 997,025 1,995,636 2,595 34,025 193,606 791,737 3,865 3,021,464 

1987 1,096,368 1,033,718 2,130,086 6,949 107,958 377,592 831,947 7,672 3,462,204 
1988 1,316,820 1,068,302 2,385,122 0 0 516,481 794,834 4,889 3,701,326 
1989 1,602,454 1,251,293 2,853,747 0 0 487,567 809,250 8,135 4,158,699 
1990 1,876,072 706,079 2,582,151 0 90 457,316 851,247 9,262 3,900,066 
1991 536,672 12,444 549,116 3,521 0 551,048 565,395 4,912 1,673,992 

Total 16,633,016 15,252,726 31,885,742 223,785 5,673,164 5,418,429 19,228,480 88,582 62,518,182 

a) Includes amounts of deliveries of carry-over entitlement water and advance entitlement water. 
b) Includes amounts of SWP and non-SWP water conveyed for SWP and non-SWP water contractors. 
c) Includes amounts of water diverted according to various water rights agreements. 
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3. Recreational Facilities 

(SWP), managed by the Department of Water 
Resources, is a multipurpose project designed to 
provide many benefits to California residents. 

In addition to providing water supply, flood 
control, and habitats for fish and wildlife, SWP 
provides extensive and varied recreational 
opportunities-tours, sight-seeing, and areas or 
sites that include facilities for fishing, hunting, 
camping, boating, water skiing, bicycling, and 
swimming.' 

Information about SWP's recreational areas, 
sites, and facilities, including information about 
methods of financing, follows. 

Recreational Areas 
The State Water Project includes 36 recrea- 

tional areas or sites, located throughout California; 
however, the majority of sites are located along 
the California Aqueduct. See Figure 3-1, "Lo- 
cations of recreational areas," on the next page for 
the location of each area. Numbers in the figure 
correspond to the numbers in the following list: 

'According to the Davis-Dolwig Act (1961, Water Code 
sections 11900- 1 1925), the Department has overall respon- 
sibility to acquire land, plan recreation, and ensure that en- 
hancement of fish and wildlife habitat is included as part of 
the State Water Project. In addition, Federal Energy Regu- 
latory Commission License Number 2100 and License 
Number 2426 require the Department to plan for recre- 
ational and associated activities at licensed SWP facilities. 

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 from Bethany Reservoir to 

O'Neill Forebay (70 miles) 
9. Grant Line Road Fishing Access Site 
10. Niels Hansen Fishing Access Site 
1 1. Orestimba Fishing Access Site 
12. Walk-In Fishing (63 miles) 
13. Cottonwood Road Fishing Access Site 
14. San Luis Reservoir State 

Recreation Area 
15. Canyon Road Fishing Access Site 
16. Mervel Avenue Fishing Access Site 
17. Fairfax Fishing Access Site 
18. Access to Walk-in Fishing (208 miles of 

accessibility along the aqueduct) 
19.Three Rocks Fishing Access Site 
20. Huron Fishing Access Site 
21. Avenal Cutoff Fishing Access Site 
22. Kettleman City Fishing Access Site 
23. Lost Hills Fishing Access Site 
24. Buttonwillow Fishing Access Site 
25. Pyramid Lake State Recreation Area 
26. Castaic Lake State Recreation Area 
27. Munz Ranch Road Fishing Access Site 
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Fig. 3-1. Locations of recreational areas 

28. Bikeway from Quail Lake to Silverwood 
Lake (107 miles, not all accessible) 

29.70th Street West Fishing Access Site 
30. Walk-In Fishing (83 miles) 
3 1. Avenue S Fishing Access Site 
32.77th Street East Fishing Access Site 
33,Longview Road Fishing Access Site 
34. Silverwood Lake State Recreation Area 
35.Lake Perris State Recreation Area 
36. San Jacinto Wildlife Area 

Use of Facilities 

Use of facilities at SWP's 36 recreational 
areas is measured in terms of visitors' days and 
recreation days. A visitor's day is counted when 
one person enters a visitors' center, stops at an 
overlook, or participates in a guided tour of SWP 
facilities. 

A recreation day is counted when one person 
uses the recreational facilities for camping, 
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boating, bicycling, swimming, or some other 
recreational activity for any part of a day. 

Visitors' Days 

In 1991,467,300 visitors' days were recorded 
at SWP facilities, a 4.3 percent increase when 
compared with the 441,500 visitors' days recorded 
in 1990. SeeTable3-1, "Total Number of Visitors' 
Days Accumulated in 1991, by Location." 

Recreation Days 

In 1991, 5,768,700 recreation days were 
recorded at SWP facilities as compared with 
6,060,100 recreation days recorded in 1990. That 
decrease was due to three factors: (1) Recrea- 
tional activities at some facilities were limited 
because of low water levels; (2) Frenchman Lake 
in theoroville Field Division was closed most 
of the season due to chemical treatment of the 
lake by Department of Fish and Game; and (3) 
sections of the bikeway along the California 
Aqueduct were closed for repairs. 

See Table 3-2, "Total Number of Recreation 
Days Accumulated in 1991, by Division and 
Facility." 

Because of population, recreational facilities 
in southern California were used most often. The 
four largest SWPreservoirs in southern California, 
Pyramid Lake, Castaic Lake, Silverwood Lake, 
and Lake Perris, accounted for 59 percent of the 
total recreation days accumulated in 199 1. 

Since SWP first began delivering water in 
1962, more than 116 million people have used 
SWP's recreational facilities. 

Improvements to Facilities 

Improvements were made at Lake Oroville, 
Pyramid Lake, Castaic Lake, and Silverwood 
Lake during 1991 to help meet recreational 
demands. Information about those improve- 
ments follows. 



Lake OroviZZe 

Rehabilitation of the boat ramp and extension 
were completed at the Lime Saddle launching 
area, and boat-boarding floats were provided at 
the spillway launch area and Thermalito Afterbay 
boat ramp. 

Pyramid Lake 

Construction on the Vista del Lago 
interchange on Interstate 5 was completed. The 
interchange provides access to the proposed Vista 
del Lago Visitors' Center and proposed recrea- 
tional facilities on Liebre Peninsula. Those facili- 
ties should be completed by late 1992. 

Also, at the Emigrant Landing area, six table 
and stove units were converted to be accessible 
for wheelchair users; and a wheelchair ramp was 
completed to provide access from the parking lot 
to the fishing area ramadas. 

Castaic Lake 

At Castaic Lake the launch ramp at the 
lagoon was upgraded; and a second aerator was 
installed in the afterbay. 

Silverwood Lake 

At Silverwood lake the Department of 
Boating and Waterways provided a boat-boarding 
float at the Cleghorn area. 

Fish Plantings 

The Department of Fish and Game continued 
its fish-planting activities at 1 1 SWP facilities and 
one facility owned by the Metropolitan Water 
District of Southern California (Lake Skinner) 
during 199 1. 

About 11 percent more catchable trout and 
fingerlings were planted in 199 1 than were planted 
in 1990. See Table 3-3, "Total Number of Fish 

TABLE 3-1 
Total Number of Visitors' Days Accumulated in 

1991, by Location 
Location Visitors' Days 

Project Operation Control Center, Sacramento 800 
Oroville Field Division 183,100 
Delta Field Division 2.100 
San Luis Field Division 194,800 
San Joaquin Field Division 5,800 
Southern Field Division 80,700 

Total 467,300 

Planted in 1991," for listing of facilities and 
number of fish planted at each facility. 

In addition, a total of 8,555,100 fish were 
reared in the ponds located at the Feather River 
Hatchery and Thermalito Bay Rearing Pond, down 
42 percent from 1990. That figure includes a total 
of 8,05 1,300 Chinooksalmon and 503,800 yearling 
steelhead trout. 

Of the Chinook salmon reared, 988,000 were 
fingerlings; 5,568,100 were planted as advanced 
fingerlings; and 445,200, as yearlings. 

Safety 

Safe use of facilities at all 36 recreational areas 
is important to the Department. However, safety 
along the 23 sites located along the California 
Aqueduct, a444-mile long open canal used to deliver 
water to cities, farms, and industries in the San 
Francisco Bay Area, San Joaquin Valley, and 
southern California, is particularly important. 
Recreationists use those sites for fishing and 
biking. In 1991, approximately 61,000 people 
fished and 2,000 people rode bicycles along the 
aqueduct. 

Because the aqueduct is an open canal, water 
flowing in it is clearly visible and often appears to 
be shallow and calm. However, the calm surface 
is deceptive. The water is as much as 30 feet deep 
in some places and can start to flow rapidly 
without warning, creating turbulence and strong 
currents. 
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TABLE 3-2 
Total Number of Recreation Days Accumulated 

in 1991, by Division and Facility 
Division Number of Days 

Oroville Field Division 
Antelope Lake 
Lake Oroville and Thermalito Forebay 
Thermalito Afterbay and Oroville Wildlife Area 
Lake Davis 
Frenchman Lake 

Total 

Delta Field Division 
Lake Del Valle 
Bethany Reservoir 
White Slough Wildlife Area 
Fishing Access Sites 

Niels Hansen 
Cottonwood Road 

California Aqueduct 
Walk-in fishing 
Bikeway 

Total 

San Luis Field Division 
San Luis Reservoir 
O'Neill Forebay 
Los Banos Reservoir 
Fishing Access Sites 

Canyon Road 
Mervel Avenue 
Three Rocks 
Huron 
Avenal Cutoff 

California Aqueduct 
Walk-in fishing 

Wildlife areas 

Total 

San Joaquin Field Division 
Fishing Access Sites 

Kettleman City 
Lost Hills 
Buttonwillow 

California Aqueduct 
Walk-in fishing 

Total 

Southern Field Division 
Pyramid Lake 
Silverwood Lake 
Castaic Lake 
Lake Perris 
Fishing Access Sites 

77th Street East 
Longview Road 

California Aqueduct 
Walk-in fishing 
Bikeway 

Total 3,393,200 

Grand Total 5,768,700 

Suction currents created by inverted pipelines 
or siphons used to carry water under roadways, 
streams, and railroad crossings, are not visible 
from the surface. Also, the concrete sides of the 
aqueduct are steep and slippery, making it difficult 
if not impossible to climb out of the canal 
without help. 

To minimize risks to recreationists, the 
Department has posted safety notices along the 
aqueduct; and in the aqueduct, installed float 
lines and safety ladders at regular intervals. 
Through various media, including brochures 
available at recreational facilities, the Department 
regularly notifies visitors of safety precautions to 
take while fishing or walking along the aqueduct. 

Also, trainers from the Department's field 
divisions regularly visit schools, churches, and 
other community organizations to discuss safety 
precautions and dispense brochures, posters, and 
video cassettes. 

Methods of Financing 
Recreational facilities are financed according 

to legislation enacted in 1966, the Davis-Dolwig 
Act, with modifications in 1989, and Assembly 
Bill 12 (1966). Information about that legislation 
follows. 

Davis-Dolwig Act 

When the legislature passed the Davis- 
Dolwig Act in 1966, it established a procedure for 
reimbursing the Department for SWP funds spent 
to enhance habitats for fish and wildlife and provide 
recreational facilities. 

In passing the act, the legislature reasoned 
that because enhancing habitats for fish and 
wildlife and providing recreational facilities 
benefit all Californians, costs should be borne by 
all Californians. 

Consequently, the Davis-Dolwig Act 
included provisions for reimbursing the 
Department for expenses each year. The reim- 
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bursements would be included in the Depart- 
ment's budget as appropriations from the General 
Fund and used by the Department to pay for 
operations, maintenance, power, and replacement 
costs associated with operating SWP. 

However, those appropriations have not been 
made since the 1981-82 fiscal year. Instead, ac- 
cording to legislation enacted in 1989 (Assembly 
Bill 1442), the amount owed to SWP by the state 
for fish and wildlife and recreation enhancement 
is offset against the amount SWP owes the Cali- 
fornia Water Fund for monies used to construct 
SWP facilities. 

As of December 3 1,199 1, the state had spent 
$16,656,865 for operations and maintenance costs 
associated with SWP's recreational facilities. 

Assembly Bill 12 (1966) 

In 1966 the legislature passed Assembly Bill 
12 (Public Resources Code Section 6217) to pro- 
vide for a $5 million annual appropriation from 
tideland oil and gas revenues for joint costs of 
state water projects allocated to (1) recrkation; (2) 
enhancement of fish and wildlife; and (3) purchases 
of land for recreational purposes. 

Since the bill was passed, the Department 
( has received approximately $90 million from the 
state's tideland oil and gas revenues for funding 
joint capital costs and purchasing land for recrea- 
tional purposes. However, those appropriations 
have not been made since the 1985-86 fiscal year. 

See Chapter 24, "Forecasting Revenues, Ex- 
penses, and Future Costs of Water Service," for 
additional information. In addition, Appendix D, 
Costs of Recreation and Fish and Wildlife 
Enhancement, to Bulletin 132 contains specific 
information about costs allocated to fish and 
wildlife enhancement and recreational develop- 
ment. This report to the legislature is published 
annually by the Department's State Water Project 
Analysis Office. 

TABLE 3-3 
Total Number of Fish Planted in 1991 

(Thousands) 

Location Trout Chinook 
and Size Rainbow Eagle Lake Brown Brook Salmon Total 

Antelope Reservoir 
Catchable 16.2 4.7 20.9 

Lake Davis 
Catchable 10.1 21.0 

Frenchman Reservoir 
Catchable 35.5 
Fingerling 135.5 
Broadfish 

Lake Oroville 
Catchable 
Subcatchable 
Fingerling 

Thermalito Forebay 
Catchable 54.4 

Laks Del Valle 
Catchable 59.4 

Los Banos Reservoir 
Catchable 16.5 

Pyramid Lake 
Catchable 

Castaic Lake 
Catchable 207.2 
Subcatchable 180.9 
Fingerling 52.5 

Castaic Lagoon 
Catchable 35.7 

Silverwood Lake 
Catchable 93.8 
Subcatchable 30.1 
Fingerling 128.9 

Lake Perris 
Catchable 41.6 

Lake Skinner 
Catchable 51.6 51.6 - ----- 

Total 1,192.4 21.0 35.6 4.7 203.9 1,457.6 

Recreational Facilities 39 







.................................................................................. Western Delta Industrial Water Users 56 
............................................................................................. Payment for Suitable Water 56 
.............................................................................................. Determination of Payments 57 

Western Delta Municipal Water Users ............................................................................. 57 
................................................................................................... Provisions for Payments 57 

Basis for Payments ........................................................................................................... 57 

6 . Delivering Water ........................................................................................................................ 59 
......................................................................................................... Water Deliveries and Credits 59 

........................................................................................... 1991 Entitlement Water Delivered 60 
........................................................................... 1990 and 1992 Entitlement Water Delivered 60 

........................................................................................... Total Entitlement Water Delivered 60 
............................................................................................................ Other Water Deliveries 6 0  

......................................................................................................................... Total Deliveries 60 
.......................................................................................................................... Make-up Water 60 

................................................................................................................... Wet-Weather Water 60 
................................................................................ Carry-over Water Approved for Delivery 61 

...................................................................................................................... Reduction Credits 61 
............................................................................... Total Amounts Delivered in 1991, by Month 61 

..................................................................................................... State Water Project Water 6 1  
................................................................................................................. Entitlement Water 61 

.................................................................................................. Advance Entitlement Water 62 
.............................................................................................. Carryover Entitlement Water 62 
............................................................................................ Transfers of Entitlement Water 62 

.............................................................................................. Devil's Den Water Agency 62 
............................................................................................. Kern County Water Agency 62 

...................................................................... Antelope Valley-East Kern Water Agency 62 
.............................................................................................................. Unscheduled Water 6 2  

............................................................................. Water for Recreation, Fish, and Wildlife 62 
.............................................................................................................. Recreational Use 62 

..................................................................................................................... Trout Fishery 62 
....................................................................................................... Wildlife Management 62 

............................................................................................................. Loans of SWP Water 62 
...................................................................................................................... Nonproject Water 63 

................................................................................................ Central Valley Project Water 63 
Musco Oil Products and Tracy 

................................................................................................... Golf and Country Club 63 
......................................................................................... U.S. Fish and Wildlife Service 63 

.............................................................................. U.S. Department of Veterans' Affairs 63 
....................................................................................... Cross Valley Canal Contractors 63 

......................................................................................................................... Water Transfers 64 
.................................................................................................................. Agency Transfers 64 

............................................................................................................. Drought Water Bank 65 
.............................................................................................................. Habitat Preservation 65 

42 Part II Contents 



Water Rights Permit Water ....................................................................................................... 65 
Feather River Area ................................................................................................................ 65 
North Bay Area ..................................................................................................................... 64 
South Bay Area ..................................................................................................................... 65 
Southern California ............................................................................................................... 66 

Total Amounts of Annual Entitlements Delivered Since 1962 .................................................... 66 
Annual Entitlements .................................................................................................................. 66 
Entitlement Water ...................................................................................................................... 66 
Surplus and Unscheduled Water ............................................................................................... 66 
Other Water ............................................................................................................................... 66 
Feather River Diversions ........................................................................................................... 67 
Initial Fill Water ........................................................................................................................ 67 
Operational Losses .................................................................................................................... 67 
Recreational Water .................................................................................................................... 67 

....................................................................................... . 7 Designing and Constructing Facilities 73 
............................................................................................... Design and Construction Activities 73 

Oroville Division ....................................................................................................................... 74 
Hyatt Powerplant ................................................................................................................... 74 
Oroville Operations and Maintenance Center ...................................................................... 74 

.......................................................................................................... Thermalito Powerplant 74 
...................................................................................................... North San Joaquin Division 74 

.................................................................................................. Banks Delta Pumping Plant 74 
Rock Barriers at Old River and Middle River ...................................................................... 74 

................................................................................. Skinner Delta Fish Protection Facility 75 
............................................................................................................. South Bay Aqueduct 75 

..................................................................................................... South Bay Pumping Plant 75 
................................................................................... Suisun Marsh Salinity Control Gates 75 

.......................................................................................................... Miscellaneous Projects 75 
...................................................................................................................... San Luis Division 75 

...................................................................................................... South San Joaquin Division 75 
Buena Vista, Chrisman, and Wheeler Ridge Pumping Plants ............................................. 76 
Kern Water Bank .................................................................................................................. 76 
San Joaquin Operations and Maintenance Center ................................................................ 76 

.............................................. Tehachapi Division ..................................................................... 76 
Mojave Division ........................................................................................................................ 76 

Alamo Powerplant ................................................................................................................ 76 
California Aqueduct .............................................................................................................. 76 
Mojave Siphon Powerplant .................................................................................................. 7 6  
Pearblossom Pumping Plant and Subcenter ......................................................................... 77 

.................................................................................................................... Santa Ana Division 77 
Devil Canyon Powerplant ................................................................................................. 77 
Rialto Pipeline ....................................................................................................................... 77 

Part I1  Contents 43 



.............................................................................................................................. W6st Branch 77 
..................................................................................... Miscellaneous Construction Activities 77 

Land and Right-of-way Activities ................................................................................................ 78 
Arroyo Pasajero ......................................................................................................................... 78 

........................................................................................................................... Coastal Branch 78 
............................................................................................. East Branch Enlargement Project 78 

.................................................................................................................... Los Banes Grandes 78 
North Delta ................................................................................................................................ 78 
Oroville ...................................................................................................................................... 78 
South Bay .................................................................................................................................. 79 
South Delta ................................................................................................................................ 79 
West Delta ................................................................................................................................. 79 . . 

8 . Ensuring Safety of Fac~llties .................................................................................................. 85 
Inspection and Maintenance .......................................................................................................... 85 

.............................................................................................................. Inspection of Facilities 86 
......................................................................................................................... Bethany Dam 86 

Little Panoche Detention Dam .............................................................................................. 86 
Los Banos Detention Dam ................................................................................................... 86 
O'Neill Dam ....................................................................................................................... 86 

......................................................................................................................... Oroville Dam 86 
Patterson Dam ....................................................................................................................... 87 
Peace Valley and Quail Embankments .............................................................................. 87 
San Bernardino Tunnel Intake Tower .................................................................................. 87 
B.F. Sisk San Luis Dam ........................................................................................................ 87 
Thermalito Diversion and Afterbay Dams ........................................................................... 87 

Maintenance of Facilities ......................................................................................................... 87 
Arroyo Pasajero Improvements ........................................................................................... 87 

.......................................................................................................... Short-Term Actions 88 

.......................................................................................................... Long-Term Actions 88 
Repairs and Modifications ............................................................................................. 88 

Independent Reviews ............................................................................................................... 88 
Federal Agencies ................................................................................................................. 89 

............................................................................................................................ Consultants 89 
Selection and Duties ......................................................................................................... 89 
Review Boards .................................................................................................................. 89 

. .................................................................................... 9 Generating, Buying, and Selling Power 91 
......................................................................................................................... Total Energy Used 91 

.......................................................................................... Energy Produced at SWP Facilities 91 
...................................................................................................................... Energy Purchased 91 

............................................................................................................ Long-Term Contracts 92 
Short-Term Purchases ........................................................................................................... 93 

Power Sold ..................................................................................................................................... 93 

I 

I 44 Part II Contents 



4. Collecting and 
Storing Water 

o meet its contractual T 
obligations to State Water Project (SWP) long- 
term contractors, the Department of Water Re- 
sources is involved in activities ranging from 
monitoring precipitation and calculating run- 
off to coordinating the operation of a complex 
system of dams and reservoirs, including con- 
servation and storage facilities and regulatory 
storage facilities. 

This chapter includes information about 
those activities, based on the 1991 calendar year 
and the 1990-91 water year. 

Precipitation 
and Runoff 

In a typical year, California receives about 
193 million acre-feet of water as rain or snow (an 
acre-foot consists of approximately 326,000 gal- 
lons, the amount normally used each year by a 
family of five). 

Of the 193 million acre-feet received in 
California, about 107 million acre-feet-about 75 
percent- falls in northern California. However, 

mento-San Joaquin Delta, the primary source 
of SWP's water supply. 

The Department carefully monitors and 
calculates precipitation and runoff according to 
the water year, the natural cycle in which rainfall 
and runoff occur. In California the water year 
extends from October 1 through September 30, 

The data recorded throughout the water year 
is used by the Department to determine, in part, 
the amount of water that can be delivered, the 
amount to be retained in storage, depending on 
the water year classification, and the amount 
needed for delivery in the future.' 

Precipitation 

Precipitation is measured according to the 
50-year average of amounts of rainfall recorded at 
each of the ten hydrological areas located 
throughout the state. Those areas include: 

North Coast 
San Francisco Bay 
Central Coast 
South Coast 

about 75 percent of the demand for it originates in 
'Water year classifications (wet, above normal, below 

highly populated southern California. normal, dry, and critical) are based on criteria included in 
Most of that 107 million acre-feet-about Table I1 of Water Right Decision 1485: Sacramento-Sun 

77 million-&ther soaks into the ground, is Joasuin Delta and Suisun Marsh, issued by the State Water 

consumed by plants, or evaporates. ~h~ remain- Resources Control Board in August. 1978. See Chapter 15, 
"Forecasting Water Delivery Capabilities," for information 

ing 30 acre-feet runs off into streams about the procedure used by the Department to estimate the 
or rivers and eventually flows into the Sacra- amount of water needed for future deliveries. 
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Fig. 4-1, Statewide precipitation by hydrological 
area, 1990-91 water year 

* Sacramento River Basin 
San Joaquin 
Tulare Lake 
North Lahontan 
South Lahontan 
Colorado River 

See Figure 4-1, "Statewide precipitation by 
hydrological area, 1990-9 1 water year." 

During the 1990-91 water year, early winter 
precipitation was extremely low, only 35 percent 
of average as of March 1. March was a wet month, 
however, with about three times the average 
amount of precipitation. As a result, statewide 
precipitation increased to 75 percent of average 
by April 1, 1991. 

During March the Sierra snowpack increased 
from 15 percent to 75 percent of average. 
Nevertheless, the heavy March precipitation 
was not enough to overcome the effects of 
successive dry years in many areas of the 

state, including the vital watersheds within the 
Sacramento River Basin. 

As drought conditions continued for a fifth 
year, the 1990-91 water year ended with state- 
wide precipitation at 75 percent of the average 
annual rainfall. 

Runoff 

During the water year, the Department 
calculates in acre-feet the amount of unimpaired 
runoff to streams in all hydrological areas in 
Calif~rnia.~ Those amounts are reported in Water 
Conditions in California (Bulletin 120), pub- 
lished by the Department in February, March, 
April, and May of each water year. 

In addition to including information about 
first-of-the-month conditions for the months of 
February through May, those bulletins include 
forecasts of unimpaired runoff for the remaining 
months of the water year. 

All forecasts of unimpaired runoff are used 
by SWP when planning operations. However, the 
May 1 forecast of the amount of unimpaired run- 
off to streams in the Sacramento River Basin is 
particularly significant: SWP's operations are 
regulated according to the water year classifica- 
tion based on that forecast. 

The water year classification is used to set 
water quality and flow requirements for the Delta 
according to standards included in Decision 1485. 
In cooperation with the Central Valley Project 
(CVP), SWP works to ensure those requirements 
are met by: 

Monitoring water quality at various points 
in the Delta 
Modifying releases and exports when 
necessary 

As reported in the May 1, 1991, edition of 
Water Conditions in California, the amount of 

'Unimpaired runoff is defined as the natural water pro- 
duction of a river basin, unaltered by upstream diversions, 
storage, or exports or imports of water to or from other 
watersheds. 
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unimpaired runoff to streams in the Sacramento 
River for the 1990-9 1 water year was forecast to 
be 8.7 million acre-feet or 46 percent of average. 

Based on the 1990-91 water year forecast, 
the water year was classified as critical for fish 
and wildlife and for agricultural, municipal, and 
industrial uses. The actual amount of unimpaired 
run-off recorded for the 1990-91 water year was 
8.4 million acre-feet or 44 percent of average. 

Consemation and 
Storage Facilities 

To collect and store water for deliveries in 
the future, SWP operates a complex system of 22 
dams and reservoirs. Two reservoirs, Lake Oroville 
in northern California and San Luis in the central 
part of the state, are SWP's primary conservation 
facilities. The remaining 20 reservoirs are used 
primarily to regulate the conserved supply into 
water delivery patterns designed to fit local needs. 

Information about those reservoirs, including 
amounts of unimpaired runoff to Lake Oroville 
and storage levels for SWP's conservation and 
other storage facilities, follows. The information 
is based on the 1990-91 water year. 

Lake Oroville 

Lake Oroville, the keystone of SWP, has a 
normal maximum operational capacity of 
3,537,580 acre-feet. Runoff from the Feather River 
is collected and stored in the reservoir; and its 
release to the Sacramento-San Joaquin Delta is 
regulated through the Oroville Dam, Thermalito 
Diversion Dam, and Thermalito Afterbay. At full 
reservoir, Lake Oroville has a surface area of 
15,805 acres and a shoreline of 167 miles. Located 
85 miles north of Sacramento, Lake Oroville is 
one of SWP's most popular recreational facilities. 

The total amount of unimpaired runoff to 
Lake Oroville for the 1990-91 water year totaled 
only about 2.1 million acre-feet, 47 percent of 
average. Because of the low storage at the begin- 
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Fig. 4-2. Monthly amounts of unimpaired runoff 
into Lake Oroville from Feather River, 
1989 through 1991 water years 
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Fig. 4-3. Cumulative amount of unimpaired runoff 
into Lake Oroville from Feather River, 
1991 water year 
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Fig. 4-4. End-of-month storage levels in Lake 
Oroville, 1990 and 1991 calendar years 

ning of 1991 and the small amount of runoff, stor- 
age peaked at only 1,691,870 acre-feet (or 48 
percent of normal maximum operating capacity) 
on June 2, 199 1, and declined to 1,265,730 acre- 
feet (or 36 percent of normal maximum operating 
capacity) by December 3 1, 199 1. 

See Figure 4-2, "Monthly amounts of un- 
impaired runoff into Lake Oroville from Feather 
River, 1989 through 1991 water years," and Fig- 
ure 4-3, "Cumulative amount of unimpaired run- 
off into Lake Oroville from Feather River, 1991 
water year." 

In years of normal operations, Lake 
Oroville is drawn down prior to the flood season 
to create the storage capacity necessary to prevent 
flooding downstream. Because of the ongoing 
drought, however, storage levels remained far 
below any draw down requirements for flood 
control during 1991. 

Specifically, storage during January 
through July 1991 remained below levels for the 

ville was used to store water purchased through 
the Drought Water Bank, storage for the last half 
of 1991 remained above storage for the same 
period in 1990. See Figure 4-4, "End-of-month 
storage levels in Lake Oroville, 1990 and 1991 
calendar years." (Additional information about 
the Drought Water Bank may be found in Chapter 
16, "Augmenting the Water Supply." 

San Luis Reservoir 

San Luis Reservoir, located about 12 miles 
west of the city of Los Banos in the eastern foot- 
hills of the Diablo Mountain Range, is operated 
joi'ntly with the U.S. Bureau of Reclamation 
according to operating procedures finalized in 
June 1981. 

With a normal operating capacity of 
2,027,840 acre-feet, San Luis Reservoir is the 
largest off-stream reservoir in the United States 
(an off-stream reservoir is filled with water 
pumped from a source other than its natural 
watershed). 

San Luis was designed to store surplus 
water pumped from the Sacramento-San Joaquin 
Delta through the California Aqueduct and the 
Delta-Mendota Canal during periods of high run- 
off. Later in the year, the stored water is released 
for distribution to state and federal service areas. 
The State Water Project's share of San Luis's 
capacity is 1,062,000 acre-feet. 

At the beginning of 199 1, San Luis Reser- 
voir contained 24 percent of its normal maxi- 
mum operating capacity; and SWP's share 
was only 5,555 acre-feet. 

By the end of April, storage in San Luis 
reached 1,542,23 1 acre-feet (76 percent of normal 
maximum operating capacity), its maximum for 
1991. The State Water Project's share was 593,428 
acre-feet. See Figure 4-5, "End-of-month storage 
levels in San Luis Reservoir, 1990 and 1991 
calendar years." 

same periods in 1990. However, because Oro- 

48 Collecting and Storing Water 



Regulatory Storage 
Facilities 

Twenty reservoirs are used by SWP for 
regulatory and emergency storage. Of those 20 
the five largest are Lake Del Valle, located in 
Alameda County; and Pyramid Lake, Castaic 
Lake, Silverwood Lake, and Lake Perris, located 
in southern California. In addition, those reservoirs 
are extensively used for recreational activities. 

Lake Del Valle is located approximately 
four miles from the city of Livermore. The four 
southern reservoirs, Pyramid Lake, Castaic Lake, 
Silverwood Lake, and Lake Perris, are located 
near the metropolitan areas of southern Califor- 
nia, where water supplies are primarily imported. 

Lake Del Valle 

Lake Del Valle, located off the South Bay 
Aqueduct, is used primarily to store water used in 
Santa Clara and Alameda counties. At the begin- 
ning of 1991, Lake Del Valle held 29,527 acre- 
feet of water, 74 percent of normal maximum 
operating capacity. 

By May 2 1, storage was 40,790 acre-feet or 
100 percent of normal maximum operating capac- 
ity to provide for recreational activities and to 
serve as a buffer during the summer months when 
the demand for water is high. 

At the end of 199 1, storage in Lake Del Valle 
had dropped to 24,980 acre-feet, 62 percent of 
normal maximum operating capacity. 

Southern Resemoirs 

During normal operating conditions, the 
Department maintains its four southern reservoirs, 
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Fig. 4-5. End-of-month storage levels in San Luis 
Reservoir, 1990 and 1991 calendar years 

Pyramid, Castaic, and Silverwood lakes and Lake 
Perris, at or near full operating capacity to ensure 
uninterrupted deliveries of water to southern 
California contractors. 

At the beginning of 1990, those reservoirs 
held 77 percent of their combined normal maxi- 
mum operating capacity. At the end of 199 1, they 
held 635,732 acre-feet, 92 percent of normal 
maximum operating capacity. 
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Negotiating 
and Agreern 

Con 
ents 

racts 

T he long-term water ser- 
vice contracts between the Department of Water 
Resources and local agencies for water service 
from the State Water Project (SWP) are basic toits 
construction and operation. In return for water 
service, the agencies contractually agree to 
repay the major share of SWP's capital and oper- 
ating costs. 

This chapter includes information about 
SWP's long-term service contracts as well as 
about amendments to them. In addition, informa- 
tion about agreements with other agencies and 
amendments to those agreements is included as 
well as information about the Department's con- 
tracts concerning claims to rights of usable water 
in the Delta. 

Long-Term Contracts 

The first water service contract was signed 
with the Metropolitan Water District of Southern 
California on November 4, 1960. The contract 
was negotiated by the Department and the district 
according to terms contained in Contracting Prin- 
ciples for Water Service Contracts. Those terms, 
some of the most rigid ever devised for a water 
project, were announced by Governor Edmund G. 
Brown on January 20, 1960. 

Metropolitan Water District's contract 
served as the prototype for all water contracts; and 
by the end of 1967,3 1 agencies had contracted for 
water. Today, SWP has long-term water service 

contracts with 29 agencies (see Chapter 2, "Water 
Deliveries,"for a listing of long-term water sup- 
ply contractors). 

Terms 

Basically, all water contracts signed in the 
1960s included an estimate of the date water 
would first be delivered as well as a schedule of 
the amount of water the agency could expect to be 
delivered annually (annual entitlement). Those 
amounts were designed to increase gradually until 
the maximum amount of annual entitlement was 
reached. 

The contracts were designed to be valid for 
75 years or until all bonds sold as part of the 
California Water Resources Development Bond 
Act were repaid, whichever period was longer. 
(See Chapter 22 for additional information about 
the Water Resources Development Bond Act.) 
The total combined annual entitlement for all 
water contracting agencies was limited to 
4,230,000 acre-feet of water. 

As aresult of amendments to contracts in the 
1980s, the terms of the contracts are now defined 
to extend until 2035 and the combined annual 
entitlements total 4,217,786 acre-feet of water. 

Amendments 

Since the original contracts were signed by 
the Department and local agencies, many have 
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TABLE 5-1 
Amendments to Water Supply 

Contracts, by Category 

Category (a Description 
- 

1. Revision of annual 
entitlements 

2. Enlargement of East 
Branch of California 
Aqueduct 

3. Purchase of excess 
capacity 

4. Provisions to carry over 
entitlement water 
[Article 12(e)] 

5. Surplus water provisions 

6. Unscheduled water 
provisions 

7. Wet-weather provisions 

Amendments to Table A, "Annual 
Entitlements," of water supply 
contracts resulting in changes in 
amounts of entitlement water 

Amendments for allocating (1) costs of 
the enlargement of the East Branch 
of the California Aqueduct to 
contractors in southern Califomia; 
and (2) benefits of increased 
conveyancecapacity 

Amendments to allow contractors to 
purchase extra water service 
capacity from the California 
Aqueduct 

Amendments to allow contractors to 
carry over entitlement water from 
one year for deliveiy in the next 
year, providing certain conditions 
are met 

Amendments to allow contractors to 
take delivery of surplus water; that 
is, water in excess of that required 
to meet all demands for entitlement 
water-water to be stored in 
reservoirs or to meet other SWP 
requirements, for example 

Amendments to allow contractors to 
take delivery of unscheduled water; 
that is water available for a very 
short period of time when excess 
water and SWP pumping capacity 
are available in the Delta 

Amendments to allow contractors to 
take, under certain conditions, 
delively of entitlement water in 
subsequent years if favorable local 
weather conditions result in 
adequate local water supplies 

a) See Table 5-2, '-ts to Water S W  Contmk, June 30,1992, by Cate- 
go$ and Contracting A ~ , "  for names of tmnkktm to which categories &. 

been amended to incorporate mutually desired 
changes. The amendments may be categorized as 
follows: 

1. Revision of annual entitlements 
2. Enlargement of East Branch of California 

Aqueduct 
3. Purchase of excess capacity 
4. Provision to carry over entitlement water 
5. Surplus water provisions 
6. Unscheduled water provisions 
7. Wet-weather provisions 

See Table 5-1, "Amendments to Water Sup- 
ply Contracts, by Category," for a list and descrip- 
tion of categories of amendments and Table 5-2, 
"Amendments to Water Supply Contracts, June 
30, 1992, by Category and Contracting Agency," 
for a listing of contractors to which those catego- 
ries apply. 

From July 1, 1991 to June 30, 1992, three 
amendments were signed-two to Napa County 
Flood Control and Water Conservation Dis- 
trict's contract and one to the long-term con- 
tract with Ventura County Flood Control Dis- 
trict. Information about those amendments 
follows. 

Napa County Flood Control and 
Water Conservation District 

Two amendments, numbers 16 and 17, to the 
long-term water supply contract with Napa Coun- 
ty Flood Control and Water Conservation District 
were signed. Amendment number 16 was written 
to allow Napa County Flood Control and Water 
Conservation District to receive delivery of sur- 
plus or unscheduled water when the Department 
declares it to be available. 

Amendment number 17 was written to pro- 
vide for an increase of the District's entitlement 
water for 1990 by 195 acre-feet because of excess 
deliveries during that year. 

Ventura County Flood 
Control District 

Amendment number 11 was added to Ven- 
tura County Flood Control District's water supply 
contract. That amendment was written to provide 
for carrying over a portion of annual entitlement 
water. 

According to provisions in the amendment, 
a portion of water originally scheduled for deliv- 
ery during October, November, and December of 
one year could be carried over for delivery during 
the first three months of the following year. 
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The delayed delivery of entitlement water, 
applicable if certain conditions are met, is al
lowed by the Department to ensure a more effi
cient and beneficial use of water. Delayed deliv
eries are subject to an annual agreement. 

Short-Tenn Agreements 
and Amendments 

From June 30, 1991, to June 30, 1992, the 
Department entered into various agreements with 
contractors and other agencies. Those agreements 
involved transactions such as using the Cross
Valley Canal, extracting groundwater, and deliv
ering unscheduled water, among others. 

During the same period, the Department 
also amended other agreements, including those 
involving conserving flood water and extending 
the date of turn-in agreements. 

Information about new agreements and 
amendments to agreements previously signed fol
low. The information is arranged alphabetically 
according to subject. 

Agreements 

Information about agreements with Kern 
County Water Agency and Cross-Valley Canal 
owners (use of Cross Valley Canal); La Hacienda, 
Inc., for extracting groundwater; turn-in agree
ments; Napa County Flood Control and Water 
Conservation District and Solano County Water 
Agency (delivery of unscheduled water); and Kern 
County Water Agency (water payback agree
ment) follows. 

Cross-Valley Canal Use 

On February 21, 1991, the Department signed 
an agreement with Kern County Water Agency 
and owners of the Cross Valley Canal to provide 
for the Department's long -term use of the canal to 
transport groundwater purchased from La Haci
enda, Inc., a local Kern County corporation. 

TABLE 5·2 

Amendments to Water Supply Contracts 
June 30, 1992, by Category and 

Contracting Agency 

State Water Project 
Amendment (a 

Contracting Agency 1 234 5 6 7 

Upper Feather River Area 
City of Yuba City 
County of Butte 
Plumas County Flood 

Control and Water 
ConselVation District 

North Bay Area 
Napa County Flood Control and 

Water ConselVation District 
Solano County Water Agency 

South Bay Area 
Alameda County Flood 

Control and Water ConselVation 
District, Zone 7 

Alameda County Water District 
Santa Clara Valley Water District 

San Joaquin Valley Area 
County of Kings 
Devil's Den Water Disrict 

• 

• 
• 

Dudley Ridge Water District • 
Empire West Side Irrigation District • 
Kern County Water Agency 
Oak Flat Water District 
Tulare Lake Basin Water Storage 
. District 

Central Coastal ~rea 
San Luis Obispo County Flood 

Control and Water Conservation 
District 

Santa Barbara County Flood 
Control and Water ConselVation 
District 

Southern California Area 
Antelope Valley-East Kern 

Water Agency • 
Castaic Lake Water Agency 
Coachella Valley Water District 
Crestline-Lake Arrowhead Water 

Agency 
Desert Water Agency 
Uttlerock Creek Irrigation District 
Metropolitan Water District of 

Southern California 
Mojave Water Agency 
Palmdale Water District 
San Bernardino Valley Municipal 

Water District 
San Gabriel Valley Municipal 

Water District 
San Gorgonio Pass Water Agency 
Ventura County Flood Control 

District 

• • • 

• 
• • 

• 
• 

• 

• 

• 

a) Categories correspond to those listed in Table 5-1, "Amendments to Water 
Supply Contracts, by Category: 
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The water was diverted during past high- 
flow years on the Kern River and recharged in the 
Kern County groundwater basin. 

Groundwater Extraction 

In 1990 the ~ e ~ a r t m e n t  purchased 98,005 
acre-feet of groundwater from La Hacienda, Inc. 
The water was located in the Kern County water 
basin and could be extracted according to terms of 
an operating agreement between the Department 
and the Kern County Water Agency, using facili- 
ties to be constructed by the Department on prop- 
erty used for the Kern Fan Element of the Kern 
Water Bank. 

~ccording to the operating agreement, wa- 
ter could only be extracted from La Hacienda 
during years in which (1) SWP could not deliver 
full entitlement requests to long-term contractors; 
and (2) the Department projected storage levels in 
Lake Oroville to drop below the minimum power 
pool. The operating agreement also limited the 
maximum amount to be extracted in any one year 
to 50,000 acre-feet. 

After purchasing the water, the Department 
rehabilitated existing and constructed new facili- 
ties, which will be integrated into the first stage of 
the Kern Water Bank. In April 1992 the Depart- 
ment extracted approximately 1,000 acre-feet of 
water from the groundwater basin. The water was 
used to increase SWP's water supplies. 

If the Department had wished to extract 
more than 1,000 acre-feet, it would have needed 
to negotiate the extraction with Kern County 
Water Agency and other users of water in the 
groundwater basin because up-dated projections 
for Lake Oroville indicated a drop in water levels 
to only 1.25 million acre-feet, a level not below 
the minimum power pool. 

Turn-in Agreements 

In 1991, because of the continuing drought, 
the Department was not able to deliver entitle- 
ment water to agricultural users and could only 

deliver 30 percent of entitlement water to municipal 
and industrial users. During 1992, the Depart- 
ment was able to deliver 45 percent of requested 
entitlement water to all agricultural and mu- 
nicipal and industrial water users. 

To help contractors in the San Joaquin Val- 
ley and southern California in 199 1, the Depart- 
ment signed turn-in agreements with the follow- 
ing agencies: Antelope Valley-East Kern Water 
Agency; Dudley Ridge Water District; Kern Coun- 
ty Water Agency; Kern County Water Agency 
and Berrenda Mesa Water District; and Kern 
County Water Agency, Buena Vista Water Stor- 
age District, and Henry Miller Water District, 

Also, Kern County Water Agency and West 
Kern Water District; Kern County Water Agency 
and Wheeler Ridge-Maricopa Water Storage Dis- 
trict; Oak Flat Water District; and San Bernardino 
Valley Municipal Water District. 

In May 1992 the Department signed a turn- 
in agreement with Westlands Water District. The 
agreement was retroactive to September 1991. 

As a result of the agreements, those contrac- 
tors, who were required to construct temporary 
turn-in facilities, were able to pump local ground- 
water into the California Aqueduct for immediate 
use and for storage in the San Luis Reservoir for 
delivery later in the year. 

To ensure water quality, each well from 
which water was recharged into the California 
Aqueduct was tested and the water quality ap- 
proved before the water was pumped into the 
aqueduct. 

Unscheduled Water Deliveries 

According to provisions of the surplus and 
unscheduled water amendment signed in 199 1 
with Solano County Water Agency (see Chapter 
4, page 32, of Bulletin 132-91) and Napa County 
Flood Control and Water Conservation District, 
scheduling of water will be done according to an 
annual agreement. Those agencies also signed 
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annual agreements for delivery of unscheduled 
water in 1992. 

Water Payback Agreement 

According to provisions of letter agreements, 
in 1991 the Department provided water to Kern 
County Water Agency, Dudley Ridge Water Dis- 
trict, and OakFlat Water District in advance of the 
districts and agency introducing pumped ground- 
water into the California Aqueduct for use within 
their service area. The water was repaid to the 
Department in 1991 and 1992 with local ground- 
water. 

Amendments 

This section includes information about 
amendments to agreements previously signed by 
the Department. Those amendments involve mod- 
ifications to a 1978 agreement designed to con- 
serve flood waters originating in the watershed 
above Castaic Dam and turn-in agreements. 

Conservation of Flood Water 

Names of agencies who extended con- 
tracts into 1992 follow. All contracts termi- 
nated on December 3 1, 1992, except for the 
contracts with Antelope Valley-East Kern 
Water Agency and Oak Flat Water District, 
which terminated on March 3 1, 1992. 

Antelope Valley-East Kern Water Agency, 
Kern County Water Agency (Cross Valley 

Canal) 
Kern County Water Agency, Buena Vista 

Water Storage District, and Henry Miller 
Water District 

Kern County Water AgencyIWest Kern 
Water District 

Kern County Water AgencylWheeler Ridge 
Water Storage District, 

Oak Flat Water District 
San Bernardino Valley Municipal Water 

District 

Water Rights Management 
This section includes information about 

water rights management contracts negotiated 
with Delta agricultural water users, including 

An October 24y 1978, agreement to 'On- South Delta Water Agency and western Delta 
serve flood waters originating in the watershed industrial and municipal water users. 
above Castaic Dam was modified to provide for Those agencies claim rights to usable water 

from precipitation in the Delta, and contracts with those agencies 
in March 1991 the '7 1992, help SWP to resolve those water rights issues. 
provided for in the original agreement. Approxi- 
mately 4,700 acre-feet of water was stored. Delta Agricultural Water Users 

The water was used by Castaic Lake Water 
Agency and the downstream users as well as to 
maintain water levels in Castaic Lagoon. All flood 
water stored according to this amendment was re- 
leased to downstream users by December 31, 
199 1, the date the amendment expired. 

Turn-in Agreements 

Of the nine turn-in agreements carried out 
during 199 1, seven were amended to extend the 
termination date into 1992. The general terms 
and conditions were not changed. 

The Department has successfully negotiated 
contracts with various Delta agricultural agencies 
to help SWP meet necessary water level, circu- 
lation, and quality standards throughout each 
agency's area. Information about those con- 
tracts follows. 

Agency Contracts 

In 1974 the Delta Water Agency was re- 
placed by six Delta agricultural water agencies, 
including the North Delta Water Agency, South 
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Delta Water Agency, Central Delta Water Agen- 
cy, and East Contra Costa Irrigation District. Of 
those agencies, two-the North Delta Water Agen- 
cy and East Contra Costa Irrigation District- 
signed contracts with the Department in 1981. 

In September 1990 the Department com- 
pleted negotiations for a long-term contract with 
South Delta Water Agency (SDWA) and the U.S. 
Bureau of Reclamation (USBR). The three agen- 
cies are now working to obtain approvals from 
control agencies to sign the contract, which in- 
cludes provisions to address SDWA's concerns, 
including those about the quality of water enter- 
ing SDWAthrough the San Joaquin River system. 
Information about the long-term contract with 
SDWA and USBR follows.' 

Defining the potential effects on vegeta- 
tion and fisheries 
Reducing or eliminating some adverse 
water levels 

* Improving circulation 

The biological information gathered during 
the implementation of this project will be used as 
a guide for finding solutions to fishery resources 
and water use problems in the south Delta. 

Interim Releases 

In addition, the contract includes amounts of 
certain interim releases to be made from New 
Melones Reservoir and other related actions to be 
taken by USBR as a temporary solution to that 
portion of the litigation relating to San Joaquin 

Contract Provisions River flows and water quality as measured at 
Vernalis. 

According to provisions of the SDWA con- 
tract, parties agree to proceed with the design, Additional Amendments 

construction, and operation of certain barrier The contract also includes the framework 
facilities in the channels of SDWA, thus re- for USBR and sDWA to use in negotiating an 

portions the lawsuit amendment forprovidingapermanentsettlement 
the effects pumping SWP to the remaining issues in dispute. Those issues 

or CVP or both. concern the quantity of and quality of water and 

Bawier Facilities salt entering SDWA from the south through the 
San Joaquin River system. 

At this time the Department is conducting a 
project designed to test barriers in SDWA's chan- 
nels. The test involves: 

Improving alternative barrier designs and 
reviewing alternative timing patterns for 
the barriers 
Monitoring fish and vegetation 
Evaluating and reviewing computer- 
modeled calibration 
Developing comprehensive environ- 
mental information 

'The Department also periodically conducts informa- 

Western Delta Industrial 
Water Users 

Industries near Antioch and Pittsburg use 
offshore water for processing. When offshore 
water quality falls below the industries' require- 
ments, a substitute supply is provided through the 
Contra Costa Canal. According to terms of con- 
tracts signed in 1987 and 1991, the Department 
pays for providing that water. Information about 
those contracts follows. 

Payment for Suitable Water 
tional meetings with the Central Delta Water Agency and is 
requesting to begin negotiations on contracts designed to According to terms of a water entitlement 
meet the needs of that agency. contract executed in 1987, the Department makes 
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payments to an operator of a mill located in the 
western Delta, Fibreboard Corporation and to its 
successors (now Gaylord Container Corporation) 
in water years that do not include a sufficient 
number of days in which water is deemed suitable 
for offshore use. 

When the number of days in which water is 
deemed suitable for offshore use is less than the 
days to which Gaylord is entitled, the Department 
compensates Gaylord for added costs incurred by 
purchasing a substitute water supply and treat- 
ing water needed to operate the mill. Accord- 
ing to the provisions, payments were due in 
water years 1986-87, 1987-88, 1988-89, 1989- 
1990, and 1990- 199 1. 

On May 6,1992, the Department negotiated 
a second agreement with Gaylord Corporation 
regarding another mill it owns downstream of the 
mill it purchased from Fibreboard. The provisions 
of that agreement are similar to those contained in 
the 1987 water entitlement agreement. 

Determination of Payments 

The contracts contain a chart used by the 
Department to determine the number of days for 
which Gaylord Container Corporation should be 
paid. The determination is based on the relation- 
ship between the Sacramento River Index and the 
number of days the corporation is entitled to 
suitable water quality. 

The formula on which the payment is based 
is the same in both contracts except for one 
factor relating to the method of obtaining water 
from the Contra Costa Canal. (The second mill 
obtains water by gravity flow; the first, by pumps.) 

Western Delta Municipal 
Water Users 

To compensate the Contra Costa Water Dis- 
trict (CCWD) and the city of Antioch for purchas- 

ing water of usable quality when water of suitable 
quality is not available in the Antioch-Pittsburg 
area, the Department signed a contract with those 
agencies in 1967 (CCWD) and 1968 (city of 
Antioch). Information about those agreements 
follows. 

Provisions for Payments 

In 1992 the Department made compensation 
payments for the 1991 water year to CCWD for 
3,679 acre-feet of water of usable quality ($18,762) 
and to Antioch for 1,404 acre-feet of usable water 
($442,5 14). 

According to terms of the contracts, the 
Department compensates each agency for addi- 
tional costs of purchasing a substitute water sup- 
ply from the Contra Costa Canal to replace off- 
shore water supplies of usable quality lost be- 
cause of SWP's operations. Credits for the num- 
ber of days of above-average offshore water sup- 
plies of usable quality accrue to offset the number 
of below-average days in future years. 

Basis for Payments 

During the 1990-91 water year, water of 
usable quality was available to CCWD for 1 1 days 
of the water year; its standard is 142 days. For 
Antioch, usable water was available for 23 days; 
its standard is 208 days. 

Because the 1989-90 water year was defi- 
cient in water of usable quality, the actual defi- 
cient number of days in the 1990-91 water year 
(131 for CCWD and 185 for Antioch) were not 
offset by any accumulated credits. 
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6. Delivering Water 

ater is delivered by the w Specific information about water deliveries 
State Water Project (SWP) for a variety of bene- made to long-term contractors and other agencies 
ficial uses. In addition to delivering entitlement during 1991 and from 1962 through 1991 has 
water to long-term water supply contractors, SWP: been organized into the following three sections, 

Transports water to other public agencies each with a corresponding table located at the end 
through exchanges or purchases of this chapter: 
Provides water for wildlife and recre- 1. Total amounts of water delivered and 
ational uses credits granted to long-term contractors 
Conveys water to meet local water rights in 1991 (Table 6-1, "Total Amounts of 
agreements Water Delivered and Credits Granted to 

In 1991 a total of 1,673,992 acre-feet of 
water was conveyed to 27 long-term contractors 
and 25 other agencies. That amount includes the 
following deliveries: 

Entitlement and entitlement-related water: 
549,116 acre-feet to long-term SWP 
contractors.' 

Nonentitlement water: 1,124,876 acre-feet 
classified as surplus or recreational 
water and water to satisfy agreements 

Long-Term Contractors in 1991, by Ser- 
vice Area") 

2. Total amounts of water delivered in 199 1, 
by month (Table 6-2, "Total Amounts of 
Water Delivered in 1991, by Month") 

3. Total amounts of entitlements and water 
conveyed from 1962 through 199 1 
(Table 6-3, "Total Amounts of Annual 
Entitlements and Water Conveyed, by 
Type, 1962 Through 1991) 

made with other agencies, including the Information about each section follows. 
U.S. Bureau of Reclamation (USBR) for 
the Central Valley Project (cvP).~ Water Deliveries and Credits 

Information about the total amounts of wa- 
'Entitlement water is defined as the amount of water ter delivered and entitlement credits to " 

long-term contractors may request each year as part of long-term contractors in 1991 is included in Table 
Article 12(a), "Procedure for Determining Water Delivery 
Schedule," of their water supply contract. 6-1. 

2Surplus water delivered in 1991 consisted of unsched- Information about specific columns includ- 
uled water; that is, water available only for short time ed in the table follows. ~h~ information is ar- 
periods when excess water and SWP pumping capacity 
were available in the Delta. ranged according to column numbers. 
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1991 Entitlement In 1991 a total of 438,090 acre-feet of other 

Water Delivered project and nonproject water was conveyed by 
SWP for use by SWP contractors. 

Column 1 includes the amount of entitle- 
ment water scheduled to be delivered and deliv- Total Deliveries 
ered to each long-term water supply contractor in 
1991. Column 5 includes total amounts of water 

In 1991 a total of 521,893 acre-feet of 1991 delivered to long-term contractors. In 199 1 

entitlement water was delivered. SWP delivered 987,206 acre-feet to 27 long- 
term contractors, which included 549,116 acre- 

2990 and 1992 Entitlement feet of entitlement water and 438,090 acre- 

Water Delivered feet of other project and nonproject water. 

In some instances, contractors may delay Make-up Water 
delivery of entitlement water to another year or Make-up water is allocated to contractors 
request of water that to Article 12(d) and Article 14(b) of the 
normally would be delivered in the future. Col- long-term water supply contracts, 
umn 2 includes amounts of 1990 and 1992 entitle- According to Article 12(d), if for some rea- 
ment water delivered in 1991. son beyond the Department of Water Resources' 

In lggl a of 273223 acre-feet of lggO control, water is not available for delivery accord- 
and 1992 entitlement water was delivered to ten ing to the established schedule for that year, the 
contractors. water may be delivered at a later date. 

Total Entitlement 
Water Delivered 

Column 3 includes amounts of 1990, 199 1, 
and 1992 entitlement water delivered in 1991. (In 
some instances, contractors may delay delivery of 
entitlement water to a later year or request early 
delivery of future entitlement,) 

A total of 549,116 acre-feet of entitlement 
water for years 1990, 1991, and 1992 was deliv- 
ered in 199 1. 

Other Water Deliveries 

Column 4 includes amounts of other project 
and nonproject water delivered through SWP fa- 
cilities. An example of other project water is 
unscheduled water; an example of nonproject 
water, water purchased by SWP contractors from 
other agencies and conveyed by the Department 
for SWP contractors. 

- 
Article 14(b) of the long-term water supply 

contracts provides for the delivery of water at a 
later time if water is not delivered due to neces- 
sary investigations, inspections, maintenance, 
repairs, or replacement of SWP facilities. No 
make-up water according to Article 12(d) or Ar- 
ticle 14(b) was delivered in 1991. 

Long-term contractors have earned credits 
for make-up water according to Article 12(d) and 
Article 14(b) of the long-term contracts. Howev- 
er, the exact amount of those credits is being 
negotiated with the Department. 

Wet- Weather W ~ t e r  

According to provisions of their water sup- 
ply contracts, South Bay and San Joaquin Valley 
contractors may reduce deliveries of entitlement 
water in years in which above-average amounts 
of local water are available and increase deliver- 
ies by an equal amount in later years. 
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No additional credits for wet-weather water 
were acquired during 1991. Column 7 includes 
the total amount of credits acquired in previous 
years, 283,668 acre-feet. 

Carry-over Water Approved 
for Delivery 

For several years the Department has of- 
fered contractors the opportunity to carry over for 
delivery during the next year a portion of their 
entitlement water approved for delivery in the 
current year. The carry-over program was de- 
signed to encourage the most effective use of 
water and to avoid obligating the contractors to 
use or lose the water by December 3 1. 

Because operational constraints may change 
from year to year, an agreement in which the 
conditions of the approval are listed is signed each 
year with participating contractors. 

Contractors were informed by the Depart- 
ment of its willingness to consider requests to 
carry over 1991 entitlement w%er to January, 
February, and March 1992 in Water Service Con- 
tractors Council Memorandum Number 201 1. 

Column 8 includes amounts of 199 1 entitle- 
ment water approved for delivery in 1992. The 
total amount of 1991 entitlement water carried 
over for delivery in 1992 was 92,282 acre-feet. 

Reduction Credits 

According to the provisions of their water 
supply contracts, South Bay and San Joaquin 
Valley contractors may increase their allocation 
entitlement water (up to their maximum annual 
entitlement) in years of need, provided that addi- 
tional water is available from SWP according to 
Article 7 or Article 45 of the long-term water 
supply contracts. 

Contractors who have increased their allo- 
cation of entitlement water in previous years may 
in any one year reduce their supply to the amount 
the supply had been increased previously. 

Oak Flat Water District has 2,466 acre-feet 
of future reduction credits available according to 
Article 45. 

Total Amounts Delivered 
in 1991, by Month 

During 199 1 SWP provided water service to 
52 agencies, including 27 long-term water con- 
tractors. The names of those agencies and amounts 
of water delivered to them by month may be found 
in Table 6-2, "Total Amounts of Water Delivered 
in 1991, by Month." 

A summary of water deliveries is included in 
this section. Information is arranged according to 
the categories, "State Water Project Water" and 
"Nonproject Water." 

State Water Project Water 

State Water Project water is classified into 
the following categories: entitlement water; ad- 
vance entitlement water; carry-over entitlement 
water; transfers of entitlement water; unsched- 
uled water; and water for recreation, fish, and 
wildlife. 

Also, SWP may approve transfers of entitle- 
ment water among various contractors if certain 
conditions are met and loan water to SWP con- 
tractors if water is available. Information about 
each category follows. 

Entitlement Water 

A total of 521,893 acre-feet of 1991 entitle- 
ment water was delivered to 27 long-term con- 
tractors. 

Advance Entitlement Water 

During 199 1,148 acre-feet of 1992 advance 
entitlement water was delivered, including 141 
acre-feet to Oak Flat Water District and 7 acre- 
feet to Littlerock Creek Irrigation District. 
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Carry-over Entitlement Water 

In 1991 SWP delivered 27,075 acre-feet of 
1990 carry-over entitlement water to Solano Coun- 
ty Water Agency, Alameda County Water Dis- 
trict, Devil's Den Water District, Dudley Ridge 
Water District, Empire West Side Irrigation Dis- 
trict, Kern County Water Agency, Tulare Lake 
Basin Water Storage District, and Metropolitan 
Water District of Southern California. 

Transfers of Entitlement Water 

During 1991 a total of 4,097 acre-feet of en- 
titlement water was transferred between the 

ities were available in the Delta-was delivered. 
Napa County Flood Control and Water Conserva- 
tion District received 768 acre-feet; Solano Coun- 
ty Flood Control and Water Conservation Dis- 
trict, 2,753 acre-feet. 

Water for Recreation, 
Fish, and Wildlife 

A total of 4,912 acre-feet of SWP water was 
conveyed for recreational use and enhancement 
of fish and wildlife. Information about those de- 
liveries follows. 

Recreational Use 
following SWP long-term contractors: Dev- 

The State Water Project delivered 929 acre- 
il's Den and Castaic Lake Water agencies; , feet of water for facilities at Lake Del Valle, 
Kern County and Antelope Valley-East Kern San Luis Reservoir, 0' Neil1 Forebay, Silverwood 
Water agencies; and Mojave and Antelope Val- Lake, Pyramid Lake, Castaic Lake, and Lake 
ley-East Kern Water agencies, Information Penis. 
about the transfers follows. 

In addition, 1,987 acre-feet was delivered to 
Devil's Den Water Agency replace water losses at Castaic Lagoon, an im- 

poundment downstream from Castaic Lake de- 
TO cover deliveries within Devil's Den ser- voted entirely to recreational uses, 

vice area, 706 acre-feet of water was transferred 
from Castaic Lake Water Agency to Devil's Den Trout Fishe y 
Water Agency. 

Kern County Water Agency 

From Antelope Valley-East Kern Water 
Agency, 2,000 acre-feet of water was transferred 
to Kern County Water Agency. 

Antelope Valley-East Kern 
Water Agency 

From Mojave Water Agency, 1,391 acre- 
feet of water was transferred to Antelope Valley- 
East Kern Water Agency. 

The State Water Project released 1,886 acre- 
feet of water to maintain a trout fishery in Piru 
Creek as a condition of obtaining a license 
from the Federal Energy Regulatory Commis- 
sion to develop a power plant at Pyramid Lake. 

Wildlife Management 

To use in managing wildlife on the Pilibos 
Wildlife Area, 40 miles south of Los Banos, and 
on about 770 acres of land near O'Neill Fore- 
bay, the State Water Project delivered 110 acre- 
feet of water 

Unscheduled Water Loans of SWP Water 

In 199 1 a total of 3,52 1 acre-feet of unsched- In 1991 SWP loaned a total of 124,097 acre- 
uled water-water available for only a short peri- feet of water to three long-term contractors 
od when excess water and SWP pumping capabil- 
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in the San Joaquin Valley, Kern County Water 
Agency, Oak Flat Water District, and Dudley 
Ridge Water District, as follows: 

Dudley Ridge Water District. District loaned 
1,000 acre-feet; water repaid in 1991. 

Kern County Water Agency. Agency loaned 
122,741 acre-feet; 101,646 acre-feet re- 
paid as of December 31, 1991. 

Oak Flat Water District. District loaned 356 
acre-feet; water paid back in 1991. 

The water, loaned for agricultural use, was 
repaid by contractors releasing water into the Cal- 
ifornia Aqueduct. 

Nonpvoject Water 
/ 

In 1991 SWP facilities were used to convey 
nonproject water for other agencies, including 
CVP. In addition, SWP facilities were used to 
deliver water transfers-water purchased from 
the Drought Water Bank and by one agency 
from another. Information about those deliv- 
eries follows. 

Central Valley Project Water 

In 1991 the Department conveyed approx- 
imately 38,500 acre-feet of CVP water through 
SWP facilities. 

The deliveries were accomplished accord- 
ing to agreements negotiated with USBR through- 
out the year as well as with participants of existing 
three-party contracts for the use of the Cross 
Valley Canal, a water conveyance facility that 
connects with the California Aqueduct in Kern 
County. Information about those deliveries 
follows. 

Musco Oil Products and Tracy 
Golf and County  Club 

According to terms of an annual conveyance 
agreement with USBR signed July 1 1, 1991, the 
Department agreed to convey to CVP water users 
water furnished by USBR at O'Neill Forebay. 

From March to December 199 1, the Depart- 
ment conveyed 43 acre-feet of water to Musco Oil 
Products, Inc., and one acre-foot to Tracy Golf 
and County Club. 

U.S. Fish and Wildlife Service 

The Department conveyed 6,200 acre-feet 
of CVP water for the U.S. Fish and Wildlife 
Service according to provisions of an agreement 
with USBR signed in September 1991. That water 
was conveyed from October through December 
1991 to the Kern National Wildlife Refuge. 

State Water Project facilities were also used 
to deliver 144 acre-feet of CVP water for recrea- 
tional, fish, and wildlife use. 

U.S. Department of 
Veterans' Aflairs 

According to provisions of an agreement 
signed in September 1990, the Department con- 
veyed 33 acre-feet of CVP water in 1991 to the 
U.S. Department of Veterans' Affairs to use in 
constructing a national cemetery near Santa Nel- 
la, California. 

Cross Valley Canal Contractors 

The Cross Valley Canal in Kern County is 
used by nine water or irrigation districts and two 
counties to obtain water from the California Aq- 
ueduct. Those districts and counties include Du- 
cor, Hills Valley, Lower Tule River, and Pixley 
Irrigation districts; Kern-Tulare, Rag Gulch, and 
Tri-Valley Water districts; and counties of Fresno 
and Tulare. 

In 1991 all contractors except Ducor Irriga- 
tion District received USBR water either through 
a water exchange with another agency or through 
deliveries made from the canal. That water was 
made available by the Department by conveying 
USBR water through the California Aqueduct 
directly from the Delta and from storage in San 
Luis Reservoir. 
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Water conveyedin 1991 totaled 32,075 acre- District, and Yuba County Water Agency. Infor- 
feet and included the following deliveries: mation about those transfers follows 

Cross Valley Canal Contractors and Kern 
County Water Agency. Water delivered 
included 9,430 acre-feet exchanged be- 
tween several Cross Valley Canal con- 
tractors and Kern County Water Agency. 

Kern-Tulare Water District to Westlands 
Water District. From Kern-Tulare Water 
District, 1,675 acre-feet was transferred 
to westlands Water District. 

Lower Tule River Irrigation District to Tu- 
lare Lake Basin Water Storage District. 
From Lower Tule River Irrigation Dis- 
trict, 3,722 acre-feet of water was trans- 
ferred to Tulare Lake Basin Water Stor- 
age District. 

Rag Gulch WaterDistrict to Westlands Water 
District. From Rag Gulch Water District, 
3,325 acre-feet was transferred to West- 
lands Water District. 

Electrical energy required to convey CVP 
water through Harvey 0. Banks Delta Pumping 
Plant, Dos Amigos Pumping Plant, and Las Peril- 
las Pumping Plant was supplied as needed by 
USBR. 

Water Transfers 

During 1991 the Department conveyed non- 
project water according to terms of several water 
transfer agreements. Nonproject water includes 
water purchased through the 1991 Drought Water 
Bank as well as water purchased by other agencies 
from other agencies. Information about those trans- 

Modesto Irrigation District to City of Sun 
Francisco. For the city of San Francisco, 
4,808 acre-feet made available by Modes- 
to Imgation District in January, Febru- 
ary, and March 1991 according to an 
agreement signed on December 28,1990. 

Oroville-Wyandotte Irrigation District to 
Westlands Water District. For westlands 
Water District, 8,500 acre-feet made avail- 
able by Oroville-Wyandotte Irrigation 
District according to an agreement signed 
September 20,1990. 

Placer County Water Agency to City of Sun 
Francisco. For the city of San Francisco, 
13,327 acre-feet made available by Plat- 
er County Water Agency during March 
through December 199 1 according to an 
agreement signed November 9, 1990. 

Placer County Water Agency to Santa Clara 
Valley Water District. Fot Santa Clara 
Valley Water District, 13,714 acre-feet 
made available by Placer County Water 
Agency according to a contract signed 
November 27, 1991. 

Yuba County Water Agency to City of Napa. 
For the city of Napa, 7,500 acre-feet made 
available by the Yuba County Water 
Agency; 110 acre-feet of that water was 
conveyed to SoIano County Water Agen- 
cy. That water was made available ac- 
cording to a verbal agreement, which was 
confirmed by a contract signed March 19, 
1992. 

fers follows. Yuba County Water Agency to Santa Clara 

Agency Transfers Valley Water District. For Santa Clara 
Valley Water District, 25,589 acre-feet 

In 1991 SWP transferred 73,438 acre-feet of made available by Yuba County Water 
water for eight water districts or agencies, includ- Agency according to a contract signed 
ing Modesto Irrigation District, city of Napa, August 21, 1989. 
Oroville-Wyandotte Irrigation District, Placer 
County Water Agency, city of San Francisco, 
Santa Clara Water ~ g e n c y ,  Westlands Water 
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Drought Water Bank ply passes through SWP transportation facilities, - 
and some is stored in SWP reservoirs for release 

The Department conveyed a total of 393,3 19 at a later time. 
acre-feet of 1991 Drought Water Bank water for In 1991 a total of 590,569 acre-feet of water 
nine SWP long-term contractors; 31,500 acre- in this category was delivered to the Feather 
feet for the of Fish and Game (DFG); River, North Bay, South Bay, and southem Cali- 
and 49,991 acre-feet for the city of San Francisco. fornia areas. about those deliveries 

Names of SWP's long-term contractors and follows. 
amounts purchased in acre-feet include: 

Alameda County Flood Control and Water Feather River Area 
Conservation District, Zone 7,500 

Alameda County Water District, 14,800 
Dudley Ridge Water District, 12,527 
Kern County Water Agency, 47,670 
Metropolitan Water District of Southern 

California, 2 15,000 
Napa County Flood Control and Water 

Conservation District (for American 
Canyon Water District), 370 

Eight nonproject agencies in the Feather 
River area received 565,395 acre-feet. Those agen- 
cies included Last Chance Creek Water District; 
Thermalito Irrigation District; Oroville-Wyan- 
dotte Irrigation District; Western Canal Water 
District; Joint Water District Board; Tudor Mutu- 
al Water Company; Garden Highway Water Com- 
pany; and Plumas Mutual Water Company. 

Oak Flat Water District, 975 North Bay Area 
Santa Clara Valley Water District, 19,750 
Crestline-Lake Arrowhead Water Agency, In the North Bay Area, 14,322 acre-feet of 

236 water was delivered. Of that amount, 14,106 acre- 
feet was delivered to the city of Vallejo' s delivery 

Habitat Preseruation structure; and 216 acre-feet was transferred to 
Napa Flood Control and Conservation District. 

In 1991 DFG purchased 31,500 acre-feet of 
water from the 1991 Drought Water Bank.The South Bay Area 
water was conveyed by SWP from Harvey 0. 
Banks Delta Pumping Plant to O'Neill Forebay In the South Bay Area, 4,190 acre-feet was 

and by CVP from 09Neill Forebay along the delivered to Alameda County Flood Control and 

Delta-Mendota Canal. Water Conservation District, Zone 7, and 2,678 

The water, made available to the bank by acre-feet to Alameda County Water District. 

Yuba County Water Agency and Western Canal 
Water District, was used by DFG topreserve habi- 

Southern California 

tat for wildlife within Los Banos, Volta, and Men- In southern California 473 acre-feet was 
dota State Wildlife Management areas and within delivered to Crestline-Lake Arrowhead Water 
Grassland Water District. Agency; 3,5 1 1 acre-feet was delivered to Castaic 

Lake Water District. 
Water Rights Permit Water 

Water in this category is transported through 
SWP facilities to long-term SWP contractors and 
other agencies according to terms of various local 
water rights agreements. Some of this water sim- 
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Total Amounts of Annual contractors totaled 549,116 acre-feet. That amount 
includes: 

Entitlements Delivered 1990 carry-over entitlement water (enti- 

Since 1962 
Information about the total amount of annu- 

al entitlements and water conveyed by type for the 
past 29 years is contained in Table 6-3, "Total 
Amounts of Annual Entitlements and Water Con- 
veyed, by Type, 1962 Through 1991." Specific 
information about entitlements and water con- 
veyed, arranged according to column num- 
bers, follows. 

Annual Entitlements 

tlement water carried over from 1990 and 
delivered in 199 I), 27,075 acre-feet 

* 1991 transfer entitlement water (entitle- 
ment water delivered to another contrac- 
tor), 4,097 acre-feet 
1992 advanced entitlement water (1992 
entitlement water delivered in 1991), 148 
acre-feet 

Chapter 15, "Forecasting Water Delivery 
Capabilities," includes information about the 
Department's procedure for determining amounts 
of entitlement water to be delivered. 

Columns 1 through 7 include the amount of 
each long-term contractor's entitlement water for S U ~ ~ ~ U S  and Unscheduled Water 
years 1962 through 1991 as specified in the enti- 
dement schedules (Table A, "Annual Entitle- 
ments") of the long-term water supply contracts. 
The information is arranged according to geo- 
graphical area. 

In some instances those entitlement sched- 
ules, projections of each contractor's need for 
water to 2035, have been amended to meet the 
needs of individual  contractor^.^ 

The amounts of entitlement water each con- 
tractor may request for years 1962 through 2035 
may be found in Table B-4, "Annual Entitlements 
to Project Water," in Appendix B, "Data and 
Computations Usedin Determining Water Charges 
for 1993." 

Entitlement Water 

Column 8 includes total amounts of entitle- 
ment water delivered each year from 1962 through 
1991. In 1991 entitlement water delivered to 27 

3For 1991 the amount of Devil's Den Water District
entitlement is included in Column 4; however, on January 
1992, Devil's Den Water District was incorporated as pa
of Castaic Lake Water Agency (CLWA) and its entitleme
transferred to CLWA. 

Column 9 includes amounts of surplus and 
unscheduled water delivered during the year. 
During 1991 surplus water-water in excess of 
that required to meet all demands for entitlement 
water and water to be stored in reservoirs, for 
example-was not available. 

In 1991 a total of 3,521 acre-feet of unsched- 
uled water-water available for only a short peri- 
od when excess water and SWP pumping capabil- 
ities were available in the Delta-was delivered. 
Napa County Flood Control and Water Conserva- 
tion District received 768 acre-feet; Solano Coun- 
ty Flood Control and Water Conservation Dis- 
trict, 2,753 acre-feet. 

Other Water 

Column 10 includes amounts of water clas- 
sified as other water delivered in 199 1, including 
CVP water conveyed through SWP facilities; 
regulated delivery of local supply; water loaned 
by SWP; water paid back to SWP; purchased, 
emergency relief, and preconsolidation repay- - water; Vallejo i g h t s  permit water; 
1991 Drought Water Bank water; and local water 
released and taken out of SWP's system. 
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In I991 atotal 5517048 acre-feet or decreases in water stored in SWP's aqueducts 
water was delivered. and reservoirs south of the Delta. In 1991 that 

amount totaled 167,435 8cre-feet. 
Feather River Diversions Figures listed in Column 14 have been ad- 

Column 1 1 includes amounts of water from justed to account for changes in the amounts 

the Feather River delivered according to water stored in reservoirs and for amounts of inflow 

rights water agreements. In 1991 a total of 565,395 from local drainage areas, including inflows from 
the Kern River Intertie and the Los Angeles Aq- 

acre-feet of water was delivered to contractors in 
the Feather River area. ueduct. 

Negative values are indicated for years in 

Initial Fill Water which withdrawals of water from reservoirs south 
of the Delta exceeded additions of water. 

The quantities listed in Column 13 represent 
the amounts used to initially fill to maximum Recreational Water 
nn~rn t innn l  capacities the aqueducts and reser- 
voirs south of the Delta. Column 15 includes the amount of water 

Initial filling began in 1962 with the filling conveyed for recreational use or to provide water 
or improve water quality for fish and wildlife. of the South Bay Aqueduct and was completed in 

 
1979 when Lake Perris reached its maximum In 1991 a total of 4,912 acre-feet of SWP 

operational capacity of 127,000 acre-feet. water was conveyed for recreation use or to pro- 
vide water or improve water quality for fish and 

Operational Losses wildlife. 

Column 14 reflects amounts of water lost to 
evaporation and seepage from as well as increases 
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TABLE 6- 1 

Total Amounts of Water Uelivered and Credits Granted to Long-Term - 

Contractors in 1991, by Service Area 
(Acre-feet) 

Warer Deliveries in 1991 Funrre 
Er~rirlemenr Warer Deliveries Furrtre E~rritlemenr Credirr as of Ja~ruury I, 1992 Enr~rlentenr 

1990 and 1992 Mnke-Un Wer-Wearher 1991 Carrv-over Rrdecrion 
Enrrrlernenr Wafer Wurer 

1991 Del~vered Toral OrherWarer Total PerArrrcler PerArrrclei 
Ennliernenr Durlng 1991 Enrrrlernenr Deltver~er (a Delivet~cs 12(d) or 14(1?1 7or45 

Long-Term Wurer Supply Confracror (1) (2) (3) (4) ( 5 )  (6)  (b (7) 

Upper Feather Rlver Area 
Clty of Yuba Clty 265 265 265 
County of Butte 328 328 328 
Plumas County Flood Control and Water 
Consewatlon D~str~ct 420 420 420 

North Bay Area 
Solano County Water Agency 5,222 1,750 6,972 17.339 24,311 
Napa County Flood Control and Water 
Consewat~on D~stnct 1,380 1,380 8,374 9,754 

South Bay Area 
Alameda County Flood Control and Water 
Consewation Dlstrlct, Zone 7 9,411 9,411 4,690 14,101 11 1,580 

Alarneda County Water D~str~ct 10,003 2,645 12,648 17,478 30,126 172,088 
Santa Clara Valley Water D~sthct 28,200 28,200 59,053 87,253 

San Joaquin Valley Area 
County of Kings 0 0 0 
Dev~l's Den Water Distrlct 706 (d 10 71 6 716 
Dudley R~dge Water Dlstnct 0 927 927 12,366 13,293 
Emplre West Side lrngatlon Dlstmt 0 221 221 0 221 
Kern County Water Agency 35,122 (e 8,965 44,087 95,347 (f 139,434 
Oak Flat Water D~stnct 0 1 4 1 ( g  141 975 1,116 
Tulare Lake Basin Water Storage D~strlct 0 2,180 2,180 3,722 5,902 

Central Coastal Area 
San LUIS Oblspo County Flood Control and 
Water Conservat~on D~stnct 0 0 0 

Santa Barbara County Flood Control and 
Water Consewatlon D~stnct 1,240 1,240 1,240 

Southern California Area 
Antelope ValleyEast Kern Water Agency 8,959 (h 8,959 (352) 8,607 
Casta~c Lake Water Agency 3,846 3,846 3,511 7,357 
Coachella Valley Water D~stnct 6,930 6,930 6,930 
Cresti~ne-Lake Arrowhead Water Agency 852 852 709 1,561 
Desett Wafer Agency 11,430 11,430 11,430 
Llttlerock Creek lrngatton Dlstnct 515 7 (I 522 522 
Metropolltan Water Dlstrlct of 
Southern Callfornla 381,070 10 377 391 447 215,000 606 447 

Mojave Water Agency 2,032 2 032 2 032 
Palmdale Water Dlstr~ct 3,914 3914 3 914 
San Bernardlno Valley Mun~c~pal 
Water Distr~ct 3,661 3 661 (122) 3 539 

San Gabr~el Valley Water D~str~ct 5,399 5 399 5.399 

Approved for 
Delivery III 

1992 
(8) 

Toral Crcdir Per 
Delrvery Articles 
Credir 7 or 45 
( 9 ) ( ~  00) 

988 988 988 Ventura County Flood Control Distr~ct 0 ---- 
Total 521,893 27,223 549,118 438,090 987,206 283,668 92,282 375,950 2,466 

a) See Table 6.2 lor information about other water deliveries 
b) State Water Project long-term contractors and the Department are negotiating amounts of make-up water; exact amounts not available at this time. 
CI Amounts in this column do not Include amounts of make-uo water. 
d) Includes entltlement water lransferredfrom another agency 
e) Includes enldlement water transferred from another agency 
1) Includes water loaned by SWP not repa~d by December 31 1991 
g) ~Q~resents 1992 entltlement water delivered In 1991 
h) Includes entltlement water transferred b m  another agency 
I) Represents 1992 entltlement water delivered in 1991 



TABLE 6-2 

Total Amounts of Water Delivered in 1991, by Month 
(Acre-feet) 
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Nt" CWlw/fll'l'f 
1991 El'rrflif.'l/!/'IIINol 

J99J Enfittmumt nitti,,!'"," TilrpuJliI(fI 

COII/rael 

C(}Illrooinf N?em:y (ma T)'{Jt of Service F~b. Mnr. Apr, OCt, N(1\', Dtc, Deliveries E:lllflltmrm lkfiwmul J9'JO 199,' jb 

feather River Area 

C!tvc1 Yuba Clto/ 
E:nIWe~ water 

COImWof 8utte 
Entitlemenl water 

Ptumas County FlOOd Control and WOller 
Gon~rva\io(\ otsmet 
Entitlement waler 

Last Chance Creek Watet Disl(ict 
Re!,-/ulaled dQlivorv 01 iQcal suPPlY 

Thermamo !rriQatlon District 
Renu1ated delivery of local supply 

Oroville-Wvandotte IrrlQ<;llion DistriCt 
A~lamd deliVGI)' of local sum»v 
Transferred Iocat water (8,500 AF to WesUan1S Waler District rwwo 

AQency Tota! (excludes transferred water) 
Western car.al Water Olstrict 
Repulated dellvetY of lOCal supply 

Joinl Water DIStricts eoarn 
Rellulated delivery 01 local SUPPi'1 

Tudor Mutual WatetC~y 
Regulated dt!ltve/y ollOcai supJ::ly 

Gamen H"tghWay Water Company 
Regulated deW.'ary of local suppy 

Plumas Mutual Walar Company 
RagulalOO dolfiery of local supply 

SWP 
NOl'l'gwP 
Area Tolal 

North Bay Area 

Napa County Flood COtltrol and Water 
Conservation Dislrict /NCFCWCDi 
En!itlementwaler 
Yuba county Water Af,;fmC,. (YCWAj water >lia SWP facililies 
(Transferred 110 Af to Solano County Water Mencv j$CWAj) 
1991 Orou!:jht water Sank Water (alllmnsferred tQ SCWAj 
Unscheduled walt:!r 
Transferred Vallelo permit water from SCWA 
~encv Totallexcludes transferl'l3d water to SCWA) 

Solano CQUnty Water AtJet,OV 
El1li1lemarn watet 
Cany-over entmemMI water 
Vaneiopermilwaler 
(Transferred 216 Af to- NCFCWCDI 
Unscheduled wate:( 
Transfe«edwaterfrom NCFCWCD 

Aqenc\' Total (excludeS trar.sfe-ffed water to NCFCWCOl 

SWP 
_-$We 
Area Tolal 

South Bav Area 

Alameda County F!¢Od COntrol and Water 
C¢n$ervation District, Zone 7 
Entitlememwetnr 
1991 Drought Water Bani< wafer 

ReQulated delivetY of local supPly 
AQencvTotal 

Alameda CountY Water District 
Entitlement water 
CarIV-owr entitlement water 
1991 DtouQhtwater Bank water 
Rellulated delivery of local supply 
AqeooyTOlal 

Santa Clara VaU&y Water D!strict 
Entitlement weIer 
19910rouQhIWaterBan}(wa!er 
Placer CoUl'lty- Ware( A~ iPCWA) water via SWP facililles 
Department of WatlJr Aesooroos YCWA wa~er 
AQencyrOlal 

City of San Francisco 
PCY¥A and Modesto Irri}lation District walar via SWP foollities 
1991 Drouqh1 Water Bank water 
(Transferred 16,001 AF 10 Kern COUlity Wa1er AQencv fKCWA:i 
Afjancy Total iexc!udesltansferred water to KCWA) 

Aecrearionlfl$h aod wikllife water 

AoencvTotaI 
swe 
Noo-SWP 

. AI'ruiTola~ 

San Joaquin Valley Area 

SWPWaler 
County 01 Ki!'l!lS 

Entitlement water 
Oevil's Den Water District 

Entitlement wam 
CartY-over entitlement water 
Entitlement water transh?rte<l from castaic lake Water AQency 
Aqeru::\' Tolal 

Dudlev AidQe Water Dlsl(ict 
Entitlement .... -aler 
Carry-ovef entitJoG,ment water 
Loan water fmm S'/'/P 
Payback fot loan water 
1991 Drought Water Bank water 

, (Transferr€d161AftoKCWA') 
AQe.ncv Total (excludes transfermd water 10 KCWA) 

Empire West Side Ini!fa-tion District 
Entillement water 
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'1,693 1,752 1;g{)Q 1,297 1,636 1,123 

129 15 £7 198 218 63 41 
9,:19£ 103,210 108,419 108,810 98.549 41,079 25,5(}1 
9,525 103,226 108,466 109,008 98.757 41.132 25,542 
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o 0 0 no 
40 
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o ~ 114 
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136 353 39 3Z$ 899 0 0 
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o 0 13 16 0 i3 o 114 

1,911 M2 0 o 0 
o 0 150 
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1.512 1.749 E6 1,109 2.663 3,020 1.025 844 2.500 3,129 
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1.013 
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14,106 

216 
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o 0 0 o 0 0 o 0 500 0 500 

136 1,167 496 736 683 I) 33 193 54 71 4,100 
2.911 1,073 1;191 825 1,030 1.328 649 77fJ 1.644 954 1,020 14,10'1 
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o 
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1,424 2,861 
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o 0 
o 
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o 
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o 
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o 0 
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TABLE 6-3 

Total Amounts of Annual Entitlements and Water Conveyed, by Type 1962 Through 1992 
(Acre-feet) 

Aril!lcol Dirrrlea~o~t.?Accord!n~ ro tO,t~-T??v, Wofer S t t o ~ l ~  Cotllr(tc1.~ Ilforrr Cn,wrud 

UI>,><W LI, &liver.rri O,n,rinnrisI 

Feadcr M.M.M.II, S Jmozta I &,~dtln.n, IYYI Sr<r,>lu\ ond Frnrlirr lninol Lorrcr and 
Rtir,  Rov Ror Vol l~v  Coarml Ct6lliontin Otfirts#tenr Uttrdttdrkd 0,Bw River Fill Srornpe Re~rntn,,,, 
Am, Area A r m  Areit Are" Arm fi~r"1 iVusr W o a r ( n  W o a r  11, Diver.uott? (c , Sahrosl \You!. Cl~anxr$ (d lV,$rev Tc,ldrt 

Vrnr Ill (21 t l l  10 15) t6i I71 18) I91 (10) l l i )  112) 113) 1141 1151 (16) 

a) Value5 include arnaunlt ol delwerles to shen-term caolraclors IMuslaoq Wafer Dislnl, 1970.1972: Tracy Go11 and Counlw I) includes 12.270 acre-feel of sumus water cariled over from 1985 
Club 1974, 1979. and 1980: Green Valley Water Oulrkl. 1974, 1975, 1978. 1979, 1980. and 1965: Grantle Conrtrudim Companv, Q) Indudes 639 acre.leet 01 I988 enlillemenl water delivered during 1987 and 16,171 awe-lee, d enttllernenl water 
1980). WCBPNIB~ Iron gmundwater 3 o w e .  

b) lnclude~ amounls of SWP and mn.SWP water m v e y ~ d  lor SWP and non.SWP waler connactors. hl ln~l~des87.581 acm-lee1 ol 1987enUtkment water delivered m 1988 and 8,749 awe-feel recaplured Imm 
E) lnclwde~ amounts 01 wale, d8wned under various wale? r8qnll aweemess. grwndwatar rloraw. 
d) Amaunlr reflect net ellecl of Ill o~eralianal losses lrom SWP Irans~omYan Iacililis: (2) chsnger !n resewor rtoraee sovlh i) hdude$149,880 aue.leet ol 19BBenlitiemanl water delwerel ~n 1963and89 acis.leetol 1990 

nl n-ltn. #?I clnrrkim inc;ll ~nllnws 10 SWP rasemo,a. 141 inllaw tosan Luis Canal: and151 #oflow intoCalilarn~a Aoueduct Imm deltuvrrd durino 19-39 . . ~ ~  -.- ~ -. . . . . . . 
Kern River Inleme. ii Includes ~28.546 acre4eel of 1969 wale, dallve n l  warer dehvered n 1990. 

e) Includes 37 170 aoe.feet ol enl8llemsnt water cairled over liom 1985 k) Includes 27 075 acre feel ol 1990 enllllemenl waler and 148 asredeel 01 1992 enlalernenl waterdelsered ~n 1991 



Designing 
Constructi 
Facilities 

(SWP) is being built in stages to match the De- 
partment of Water Resources' need for facilities 
necessary to meet its contractural obligations. 

Construction of the project's initial facilities 
began in 1957 with the beginning of the reloca- 
tion of the Western Pacific Railroad yards and 
Highway 70 near Oroville. In 1962 the first water 
deliveries were made from the partially complet- 
ed South Bay Aqueduct; and work was started on 
the Oroville Dam and joint-use San Luis facilities. 

In 1963 work began on the California Aq- 
ueduct; and by 1968 SWP was able to deliver wa- 
ter in the San Joaquin Valley. By 1973 the initial 
facilities were completed; and SWP was able to 
deliver water to Lake Penis, its most southern 
point. Since the 1970s, design and construction 
activities have centered on: 

Building power plants and pumping units 
that were deferred initially 
Enlarging or extending aqueduct reaches 
and facilities to ensure water quality in 
the Suisun Marsh 

In the1990s design and construction acitiv- 
ites will center around completing authorized 
facilities necessary to deliver water to San Luis 
Obispo and Santa Barbara counties and to aug- 
ment the project's water supply. 

This chapter includes information about the- 
Department's design and construction activities 
for the period from July 199 1 through June 1992. 
In addition, the chapter also includes information 
about purchases of land and rights-of-way, activ- 
ities that must be completed before the Depart- 
ment can begin constructing facilities. 

Design and Construction 
Activities 

Designs for about 60 projects were in pro- 
cess or completed between July 1991 and June 
1992. A listing of those projects, along with ex- 
pected completion dates, if applicable, may be 
found in Table 7-1, "Design Activities, July 199 1 
Through June 1992, by Division," at the end of 
this chapter.' 

Approximately 95 construction projects 
were in progress or completed during the same 
time. A listing of those projects, including cost, 
date notice to begin work was given to contractor, 

'Information included in Table 7-1 and Table 7-2 is or- 
ganized geographically according to construction divi- 
sions. Within each division, facilities at which design or 
construction activities occurred are listed alphabetically. 
Descriptions of activities taking place at each facilily are 
listed chronologically according to date work began. 
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and date work was operationally complete and Oroville Dam spillway; the other, from the Cali- 
recommended for acceptance, may be found in fornia Department of Forestry's building to the 
Table 7-2, "Construction Activities, July 1991 backbone at the Thermalito power canal. 
Through June 1992, by Division," also located at 
the end of this chapter. Costs of contracts included Themalit0 Powerplant 
in Table 7-2 represent actual costs of completed 

Resealing of asphalt-paved areas was ac- 
workor estimated costs of construction in progress. 

complished according to provisions of a contract 
Information about the most significant de- 

completed in August 1991. A contract for re- 
sign and construction projects follows. The in- 

placing 13.8-kV breakers was completed in 
formation is arranged geographically accord- 
ing to construction divisions (except for 

January 1992. 

miscellaneous activities, which are listed last). North San Joaquin Division 
Within each construction division, names of fa- 
cilities at which projects occurred are ar- Design and construction activities in the 
ranged alphabetically. North San Joaquin Division involved the Harvey 

0. Banks Delta Pumping Plant; rock barriers at 
Oroville Division Old River and Middle River; John E. Skinner Fish 

Protection Facility; South Bay Aqueduct; South 
Design and construction work in the Oroville 

Bay Pumping Plant; Suisun Marsh salinity con- 
Division involved the Edward Hyatt Powerplant, 

trol gates; and various miscellaneous projects. 
Oroville Operations and Maintenance Center, and 
the Thermalito Powerplant. Banks Delta Pumping Plant 

Hyatt Powerplant The second-phase enlargement of Harvey 

A contract to furnish automatic voltage reg- 
ulators for units one through six was let in January 
1990 and completed in June 1991. 

In January 1991 a contract was also let to 
provide a fire protection system for the power- 
plant's high voltage tunnel. This contract was 
completed in June 1991. 

Oroville Operations and 
Maintenance Center 

0. Banks Delta Pumping Plant, which included 
furnishing and installing four vertical centrifugal 
pumps, motors, discharge valves, transformers, 
switchboards, switch gear, and appurtenant elec- 
trical and mechanical equipment, has been 
completed. 

The first two units (numbers 8 and 9) were 
operational in January 1992; the other two 
units (numbers 10 and 11) were operational 
in April 1992. -- 

Design work, which also included develop- Rock Barriers at Old River 
ing plans and specifications for modifying rest and Middle River 
rooms, removing asbestos, and constructing a 
building for storing hazardous materials, was com- 
pleted and acontract for installing and connecting 
two spurs of fiber-optic cable to the fiber-optic 
cable backbone was let in summer 199 1. 

One spur runs from the Oroville Operations 
and Maintenance Center to the backbone near the 

Temporary barriers on Old River were con- 
structed at the head and at Delta Mendota Canal in 
August 1991. Those barriers were removed for 
the winter in October and November and replaced 
through separate contracts in April 1992. 
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The annual reconstruction of the Middle Miscellaneous Projects 
River barrier was completed in March 1992. The 
barrier will remain in place until September 1992. The Design Office completed plans and 

specifications for modifying the administration 

Skinner Delta Fish 
Protection Facility 

Construction of new holding tanks, a build- 
ing to house the tanks, and appurtenant equipment 
at the John E. Skinner Delta Fish Protection Facil- 
ity was completed in July 1992. 

Other construction activities during this 
period included installing additional acoustic 
velocity flow meters and modifying the existing 
control and vehicle storage buildings. Modifica- 
tions are scheduled to be completed in early 1993. 

building and repairing the roof on the carpenter 
shop at the Delta Operations and Maintenance 
Center. Design support was provided for install- 
ing a remote terminal unit in the Delta Field 
Division. 

Other construction activities completed in 
North San Joaquin Division included repairs to 
roads. Work continues on a contract to furnish 
replacement pump impellers for Harvey 0 .  Banks 
Delta Pumping Plant. The contract is scheduled to 
be completed in December 1992. 

San Luis Division 
South Bay Aqueduct 

Design work included preparing contract 
Design work for 'Erading the cornmu- documents for inspecting the stone slope protec- 

nication and control system has been completed. tion on B.  F, Sisk Sari Luis Dam and for support- 
Consmction work for sites and in- ing the installation of a remote terminal unit in the 
stalling a remote terminal unit was completed in field division. 
January 1992. Construction contracts involved repairing 

South Bay Pumping Plant and maintaining existing facilities. At William R. 
Gianelli Pumping-Generating Plant, the coat- 

Design activities included preparing plans ing of the plant exterior siding was completed in 

and specifications to furnish spare pumps and July 1991. 

motors. Work continues on a contract to replace im- 

A construction contract for interior and pellers at DOS Amigos Pumping Plant. That contract 

exterior painting was completed in February 1992. is scheduled to be completed in December 1992. 
A contract for replacing air conditioners in 

Suisun Marsh Salinity the control buildings at check structures 14 through 
Control Gates 21 was completed in March 1992. 

The Suisun Marsh salinity control gates have South San Joaquin Division 
been operational since October 1988. The radial 
gate hoist mechanism was modified through a Projects in the San Joaquin Division in- 
construction contract, which was completed in volved the Buena Vista, Ira J. Chrisman Wind 
October 1991. Gap, and Wheeler Ridge pumping plants; Kern 

A contract to modify the channel, gates, and Water Bank; and San Joaquin Operations and 
appurtenant equipment was let in August 1991 Maintenance Center. 
and completed in September 1991. 

- -- -- - 
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Buena Vista, Chrisman, and Wheeler Mojave Siphon Powerplant, and Pearblossom 

I Ridge Pumping Plants Pumping Plant and Subcenter. 

Work let through two contracts for furnish- Alamo Powerplant 
ing replacement pump impellers is scheduled to 
be completed in late 1992. Work on resolving vibration and bearing 

I The ~~~i~~ office also completed contracts problems with the turbinelgenerator shaft at Ala- 

for furnishing replacement stator coils for the mc' Powerplant continued into 1992. 

three plants. Based on an analysis of data gathered in 
1988 and 1991, the Department's consultants 

Kern Water Bank 

Two construction contracts for rehabilitat- 
ing wells and constructing conveyance facilities 
were let in December 1990. 

Difficulties in obtaining environmental per- 
mits delayed completion of some work and re- 
quired shifting of other work to future contracts. 
The contract for the conveyance facility was com- 
pleted in June 1992. 

Contracts for rehabilitating additional pumps 
and motors and constructing another conveyance 
facility were completed by the Design Office. 

San Joaquin Operations and 
Maintenance Center 

Additions to the training center and ware- 
house were constructed during this reporting pe- 
riod. In addition, contracts for modifying the 
mobile equipment and storage buildings, replac- 
ing fuel tanks, and installing remote terminal 
units were completed. 

Tehachapi Division 

Division activities include replacing unit 
circuit breakers, rewinding several pumping unit 
motors, and recoating discharge lines and surge 
tank at A. D. Edmonston Pumping Plant. 

Mojave Division 

Activities in the Mojave Division involved 
the Alamo Powerplant, the California Aqueduct, 

rexommended that a new shaft be installed, an 
intermediate shaft bearing be provided, and an 
existing bearing be stiffened. 

Contracts have been let for performing the 
necessary remedial work. Manufacture of the new 
generator shaft and a new lower generator guide 
bearing bracket is in progress. 

California Aqueduct 

Enlargement of the East Branch of the Cal- 
ifornia Aqueduct by raising the lining on the canal 
reaches between Alamo Powerplant and Mojave 
Siphon was completed in June 1988. 

Modification of existing check structures 
from Alamo Powerplant to Mojave Siphon was 
completed during this period. Construction re- 
quired for enlarging the 15 existing siphons is 
well ahead of schedule; work has been completed 
on 14 of the siphons. 

Aconstruction contract was awarded in mid- 
1991 to construct a third barrel for the Antelope 
Siphon; work was completed in June 1992. 

A contract for constructing a second pipe- 
line for Mojave Siphon was let in March 1992 
with a completion date in February 1995. 

Mojave Siphon Powerplant 

Construction of the initial Mojave Power- 
plant structure and fabrication of a gantry crane 
were started in fall 1990. 

The construction of the initial plant structure 
was halted by the contractor after excavating 
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approximately 95 percent of the plant bowl and 
discharge line. The contractor claimed unstable 
ground conditions. 

The Department disagreed with the contrac- 
tor's assessment; and after numerous meetings 
and discussions, the contractor was directed to 
resume work. Construction of the plant struc- 
ture is again underway. 

Manufacturing of the three vertical Francis 
turbines, generators, and governor for the new 
Mojave Siphon Powerplant is well underway. 

Pearblossom Pumping Plant 
and Subcenter 

Construction work for the enlargement of 
PearblossomPumping Plant continued. Construc- 
tion of the plant's structure will be completed in 
August 1992. Installation of three new pumping 
units was started in October 1990; all three units 
are scheduled to be operational in late 1992. 

The contractor of the initial plant structure 
was directed to replace a roof damaged in a 1991 
fire. That work has been completed. 

The contractor hired to complete the third 
discharge line has connected the discharge line to 
the manifold at the plant outlet and is completing 
this work. 

Contracts were prepared for expanding the 
warehouse at the Pearblossom Subcenter. 

Santa Ana Division 

Activities in the Santa Ana Division in- 
volved enlarging Devil Canyon Powerplant, 
modifying the Rialto Pipeline, and placing post- 
tensioned cables on the Santa Ana Pipeline at 
various locations. 

Devil Canyon Powerplant 

Work currently in progress for enlarging 
Devil Canyon Powerplant involves completing 
expansion of the plant structure; constructing a 

second penstock; and installing two turbines, 
governors and valves, bypass equipment, genera- 
tors, switch gear, switchboards, 115-kV power 
circuit breakers, and a penstock butterfly valve. 

The two new generating units (numbers 3 
and 4) are scheduled to be operational in early fall 
1992. 

Rialto Pipeline 

A construction contract for modifying the 
Rialto Pipeline in the vicinity of Devil Canyon 
Powerplant was let in April 1991 and completed 
November 199 1. 

West Branch 

Construction work for Vista del Lago Visi- 
tors' Center and Vaquero Recreational Facility at 
Pyramid Lake was started in mid-1 991 and is well 
underway. Those facilities are scheduled for com- 
pletion in late 1992. 

Miscellaneous Construction 
Activities 

Miscellaneous construction activities in- 
clude making repairs and modifications to 
existing facilities according to master repair 
contracts and installing acoustic tlow meters at 
various pumping plants and power plants. See 
"Miscellaneous Activities" in Table 7-2 for addi- 
tional information. 

In addition, the Department plans to relocate 
the control center from the Resources Building in 
Sacramento to a new water operation control 
center to be constructed adjacent to the aban- 
doned Pacific Gas & Electric power station on 
Jibboom Street in Sacramento. 

The first construction contract for improv- 
ing the foundation was awarded in March 1991 
and completed December 199 1. Contracts for con- 
structing the new control center as well as reno- 
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I vating the existing building, which will serve as a East Branch Enlargement Project 
I visitors' center, will be let in late 1992 and early 

1993. The Department completed acquisition for 
this project with the purchase of 0.15 acre in fee 

Land and Right-of- 
W a y  Activities 

In fiscal year 1991-92, the Department spent 
$4.3 million i n  excess of credits for sales of 
surplus property and return of condemnation de- 
posits to acquire land. Eleven parcels (approxi- 
mately 2,900 acres) were acquired during this 
fiscal year; one parcel (0.17 acre) of excess land 
was sold. 

The total net amount spent to acquire rights- 
of-way and mitigation lands for SWP through 
June 30,1992, was $1 82 million. The Department 
also monitored 46 leases, which resulted in a 
revenue of $370,000 during the 1991-92 fiscal 
year. 

The Department's land and right-of-way 
program for fiscal year 1991-92 included actions 
involving Arroyo Pasajero, the Coastal Branch of 
the California Aqueduct, East Branch Enlarge- 
ment of the California Aqueduct, Los Banos 
Grandes, North Delta, Oroville, South Bay, South 
Delta, and West Delta. Information about those 
activities follows. 

Arroyo P a s a j m  

The Department prepared value estimates 
for lands within the 50-year and 100-year flood 
zones. 

Coastal Branch 

and 3.10-acre temporary easement for a price of 
$15,180. 

Los Banos Grandes 

The Department acquired rights to perform 
environmental and geological studies on 13 own- 
erships within the reservoir's site and 32 owner- 
ships within the mitigation areas. Three parcels 
were also purchased (38.67 acres) at the Orestim- 
ba Creek mitigation area adjacent to Interstate 5 
for $972,000. 

Currently the Department is processing 
signed documents for purchasing four parcels 
(461 acres) at a price of $3 million and has reached 
verbal agreement to purchase an additional six 
parcels (1,234 acres) for $6.13 million. 

North Delta 

The Department acquired six parcels of land 
on Twitchell Island (2,862 acres) at a cost of $3.3 
million. The Department now owns almost 80 
percent of the island. 

Four permits for installing seepage moni- 
toring wells along the Mokelumne River were 
obtained as well as 16 permits to allow drilling for 
soil samples and 56 permits to perform studies for 
the North Delta Water Management Program. 

Oroville 

The Department obtained a permit to store 
equipment used in the cloud seeding program, 

The acquired rights to enter 225 which is designed to increase inflow to Lake 
properties to conduct environmental and geo- Oroville Reservoir from the Feather River. 
logical studies. To perform those studies, court- 
ordered entries were obtained for five parcels. 

I 
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South Bay 

The Department purchased an easement over 
one 0.17 acre parcel for $2,300. The easement was 
necessary to accommodate the installation of a 
fiber optics communication cable. 

South Delta 

Two temporary entry permits were obtained 
to construct the rock barriers in Old River; seven 

permits were obtained to construct the Middle 
River seasonal tide barrier, including permits to 
perform vegetation and wildlife studies and 22 
permits to conduct environmental studies for the 
South Delta Water Management Program. 

West  Delta 

The Department began negotiations to ac- 
quire up to 31 parcels of land on Sherman Island 
(10,086 acres) at a cost of $23.2 million. 
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TABLE 7-1 
Design Activities, July 1991 Through June 1992, by Division 

Date Design 
Construction Division and Facility Construction Contract Began 

Date Design 
Completed 

Oroville Division 
Oroville Operations and 
Maintenance Center lnstall fiber optic cable. 

Modify restroom. 
Construct hazardous storage facility. 
Remove asbestos. 

December 1990 
August 1991 
February 1992 
April 1992 

November 1991 

November 1992 
August 1991 
June 1992 
June 1992 

June 1992 North San Joaquin Division Construct tidal barrier, Middle River. 
Construct rock barrier, Old River. 
Spring 1992 
Fall 1992 

Replace 480-V switchgear and install station 
transformer. 

Seal-coat roads. 
lnstall remote terminal unit. 
Reroof carpenter shop. 
Modify administration building. 
Upgrade control buildings. 
Upgrade communication system. 
Furnish and install spare pumps and motors. 

November 1991 
May 1992 

January 1992 
June 1992 

Harvey 0. Banks Delta Pumping Plant 
September 1992 
June 1992 
July 1992 
April 1992 
July 1992 
December 1991 
July 1992 
July 1992 

June 1991 
April 1992 
February 1992 
September 1990 
September 1990 
October 1990 
November 1990 
July 1991 

Clifton Court Forebay 
Delta Field Division 
Delta Operations and Maintenance 
Center 

South Bay Aqueduct 
South Bay Pumping Plant 

San Luis Division 
San Luis Field Division 
B. F. Sisk San Luis Dam 

South San Joaquin Division 
Badger Hills Pumping Plant 
Ira J. Chrisman Wind Gap 
Pumping Plant 

Coastal Aqueduct 

Install remote terminal unit. 
Protect stone slope. 

February 1992 
March 1992 

July 1992 
May 1992 

Modify HVAC. 
Furnish stator coils 22,000 h.p. motors. 
Furnish stator coils 44,000 h.p. motors. 
Repair Mile 12.9. 
Furnish spare coils 8,500 h.p. motors. 
Furnish spare coils 17,000 h.p. motors. 
Kern fan element, stage 1: 
Rehabilitate pumps and motors. 
Construct conveyance facility. 

March 1992 
October 1991 
October 1991 
February 1991 
February 1992 
February 1992 

August 1992 
March 1992 
May 1992 
August 1991 
May 1992 
May 1992 

Kern Water Bank 
July 1991 
July 1991 
July 1990 
March 1992 

April 1993 
April 1993 
July 1992 
August 1992 

La Hacienda Water Extraction Facility 
Las Perillas Pumping Plant 
South San Joaquin Operations and 
Maintenance Center 

Modify HVAC. 

Construct training center additions. 
Replace roof. 
Modify storage building. 
Construct civil maintenance shop and warehc 
Modify mobile equipment building. 

September 1988 
April 1990 
June 1990 

use. October 1990 
March 1992 

May 1992 
May 1992 
May 1992 
May 1992 

Tehachapi Division 
A. D. Edmonston Pumping Plant Recoat surge tank, discharge line, and 

appurtenance. 
Furnish stator rewindlspare coils, unit 9. 
Replace unit circuit breakers. 

February 1991 
January 1992 
January 1992 

November 1991 
September 1992 
September 1992 

Mojave Division 
Mojave Siphon Powerplant Award completion contract. 

lnstall switchboards. 
lnstall control switchgear. 
lnstall power transformer. 
lnstall flowmeters. 
Expand warehouse. 
lnstall remote terminal unit. 

July 1989 
March 1990 
May 1990 
March 1991 
April 1992 
April 1991 
April 1990 

Not applicable 
October 1988 
May 1991 

July 1992 
December 1991 
September 1991 
April 1992 
December 1992 
May 1992 
January 1992 

October 1991 
May 1992 
April 1993 

Pearblossom Subcenter 
Southern Field Division 

Santa Ana Division 
Devil Canyon Powerplant 
San Bernardino Tunnel 

West Branch 
William R. Gianelli Pumping Plant 
Vista del Lago Visitors' Center 

Repair Santa Ana Pipeline. 
Expand second afterbay. 
Construct intake structure. 

February 1992 
March 1990 
May 1992 

March 1991 

June 1992 
June 1992 
January 1993 

July 1991 

Replace roof. 
Construct exhibits. 
Modify Gorman Creek Channel. 

Miscellaneous Activities Conduct seismic survey, DWR buildings. 
Furnish Operations and Maintenance 
surface-mounted fuel tanks. October 1991 June 1992 

Operations and Maintenance 
Communications Network1 . 
Control Center Modify third floor. March 1992 July 1992 



TABLE 7-2 
Construction Activities, July 1991 Through June 1992, by Division 

Contract Costs 
(Thousands 

Construction Division and Facility Construction Contract (Specification number) Starting Date Ending Date of dollars) 

Oroville Division 
Edward Hyatt Powerplant 
Oroville Complex 

Furnish voltage regulators. units 1-6 (89-51). 
lnstall high voltage tunnel fire protection 
system (90-39). 

January 1990 July 1991 

January 1991 

July 1991 
October 1991 

July 1991 

August 1991 
January 1992 

Reseal paved areas (91 -1 4). 
Replace 12.8-kV breakers (91-22). 

Thermalito Powerplant 

North San Joaquin Division 
Harvey 0. Banks Delta 

Pumping Plant (a lnstall four centrifugal pumps (87-18). 
lnstall pump discharge valves (88-25). 
Install motors (88-49). 
lnstall transformers (89-02). 
lnstall switchboards and switchgear (89-10). 
Award completion contract (89-09). 

September 1987 
September 1988 
November 1988 
May 1989 
July 1989 
August 1989 

July 1992 
July 1992 
July 1992 
February 1991 
February 1991 
September 1992 

John E. Skinner Delta Fish 
Protection Facility Construct new holding tank building and 

make improvements. Phase 11 (90-35). 
Modify control and vehicle storage buildings, 
Phase 111 (92-01). 

Modify radial gate hoist, salinity control 
gates (91-21). 

Modify channel and gate, salinity control 
gates (91 -27). 

Reconstruct Tidal Barrier IV, Middle 
River (91-01). 

Construct temporary closure, 1991, Old River 
at head (9 1-28). 

Construct rock barrier, Old River at Delta- 
Mendota Canal (91-30). 

Paint exterior and interior of South Bay 
Pumping Plant (91 -25). 

Reconstruct Tidal Barrier V, Middle 
River (92-03). 

Replace rock barrier, Old River at Delta- 
Mendota Canal, San Joaquin Division (92-06). 

Replace rock barrier, spring 1992, Old River 
at San Joaquin River (92-07). 

December 1990 

May 1992 

July 1992 

January 1993 
Suisun Marsh 

August 1991 

August 1991 

October 1991 60 

September 1991 530 

September 1991 20 

November 1991 18 

October 1991 300 

February 1992 172 

September 1992 41 

Miscellaneous Activities 
March 1991 

August 1991 

August 1991 

September 1991 

March 1992 

April 1992 

April 1992 

November 1992 173 

June 1992 "14 

July 1991 43 

San Luis Division 
William R. Gianelli Pumping- 
Generating Plant 

South San Joaquin Division 
Buena Vista and Wheeler 

Ridge pumping plants 

Ira J. Chrisman and Oso 
pumping plants 

Tehachapi Division 
A. D. Edmonston Pumping 

Plant 

Recoat siding (91 -09). May 1991 

Replace pump impellers (88-1 3). July 1988 October 1992 6,575 

Replace pump impellers (88-14). July 1988 October 1992 3,700 

Rewind stator, units 6 and 8 (90-07). March 1990 
Rewind stator, unit 1 (90-36). October 1990 
Rewind stator, unit 13 (90-41). November 1990 
Recoat surge tank, discharge line, and 
appurtenances (92-05). May 1992 

October 1992 1,016 
October 1992 2,117 
January 1992 684 

June 1992 54 
Mojave Division 

Alamo Powerplant Work on turbine. October 1980 
Work on generator (83-14). August 1983 
Furnish acoustic flowmeter (84-07). April 1984 

June 1993 2,117 
June 1993 2,100 
May 1993 108 

East Branch Enlargement Canals and siphons: 
Modify canal structure, Alamo Powerplant 
to Pearblossom Pumping Plant (88-49). April 1989 

Modify canal structure, Pearblossom Pumping 
Plant to Mojave Powerplant (89-39). September 1989 

Construct third barrel, Antelope Siphon (90-44). March 1991 
Construct temporary diversion (91 -23). August 1991 

January 1992 3,320 

November 1991 1,493 
August 1992 4,967 
December 1991 309 

a) Work has been accepted for transformers, switchboards, and switchgear, but close-out activities continue. 



TABLE 7-2 

Construction Activities, July 1991 Through June 1992, by Division (Continued) 

Contract Costs 
(Thousands 

Construction Division and Facility Consfrucfion Contract (Specification number) Srarting Date Ending Date of dollars) 

East Branch Enlargement 
(Continued) 

lnstall pipe jacking under railroad, Antelope 
Siphon third barrel (91-24). 

Construct second pipeline, Mojave 
Siphon (91-33). 

September 1991 November 1991 

February 1995 March 1992 

Pearblossom Pumping Plant 
Enlargement, Phase II lnstall vertical centrifugal pumps (87-04). 

Install motors (87-48). 
lnstall pump discharge valve units (88-1 8). 
lnstall switchboards (88-24). 
Award initial contract (88-17). 
lnstall switchgear (88-30). 
lnstall bridge cranes (88-37). 
lnstall 230-kV equipment (88-50). 
Connect third discharge line (89-24). 
lnstall power transformer (89-33). 
Award completion contract (89-36). 
Complete third discharge line (90-02). 

Manufacture turbines, generators, and 
governors (89-1 3). 

Award initial contract (90-22). 
Construct seventy-five-ton gantry 
crane (90-38). 

Furnish butterfly valves (91-15). 
Furnish control switchboards (91-31). 
Furnish switchgear, MCC, station 
service substation, transformer, 
and load tank (91-34). 

May 1987 
June 1988 
July 1988 
July 1988 
August 1988 
September 1988 
September 1988 
May 1989 
September 1989 
October 1989 
November 1989 
March 1990 

March 1992 
December 1 992 
December 1992 
September 1992 
August 1992 
September 1992 
June 1992 
September 1992 
July 1991 
May 1992 
December 1992 
September 1992 

Mojave Siphon Powerplant 
December 1994 
December 1992 

August 1989 
October 1990 

December 1990 
August 1991 
March 1992 

October 1992 
September 1993 
November 1993 

April 1992 December 1993 

Santa Ana Division 
Devil Canyon Powerplant 
Enlargement lnstall bypass equipment, sleeve valve (87-05). 

lnstall turbines, governors, and valves (87-15). 
Award initial contract (88-07). 
lnstall generators (88-47). 
lnstall power transformers (89-32). 
lnstall penstock butterfly shutoff valve (89-46). 
Award completion contract (90-20). 
Modify Rialto Pipeline (91-07). 
lnstall butterfly valves (91-15). 

Construct Vista del Lago Visitors' 
Center (91-16). 

Construct Vaquero Recreational 
Facility (91 -04). 

Furnish multiplant acoustic flowmeters: 
Oroville, Delta, San Luis, San Joaquin, and 
Southern Field divisions (89-28). 

Repair electrical power apparatus: Oroville, 
Delta, San Luis, San Joaquin, and Southern 
Field divisions (89-30). 

Make machining and mechanical repairs, 
Southern and San Joaquin Field 
divisions (89-29). 

Make machining and mechanical repairs, 
Oroville. Delta, and San Luis Field 
divisions (89-31). 

Replace pump impeller: Banks and Dos 
Amigos pumping plants (89-35). 

Furnish 230-kV circuit breakers and gas 
processing cart: Edmonston and Gianelli 
pumping plants (90-16). 

Improve foundation, water operations 
center (91-03). 

Modify site and install remote terminal unit, 
South Bay Aqueduct (91-05). 

Construct addition to general maintenance 
warehouse, San Joaquin Operations and 
Maintenance Center (91-1 1). 

July 1987 
July 1987 
July 1988 
May 1989 
October 1989 
December 1989 
August 1990 
April 1991 
August 1991 

February 1991 
January 1992 
August 1992 
April 1992 
July 1991 
August 1992 
September 1992 
December 1991 
September 1993 

July 1991 December 1992 

September 1991 October 1992 

Miscellaneous' ctivities 9 
July 1989 December 1992 

August 1989 June 1992 

October 1989 June 1992 

October 1989 June 1992 

December 1992 October 1989 

June 1990 

March 1991 

October 1991 

January 1992 

February 1992 April 1991 

June 1991 December 1991 



- TABLE 7-2 

Construction Activities, July 1991 Through June 1992, by Division (Continued) 

Contract Costs 
(Thousands 

Constnrction Division and Facility Construction Conrract (Specification number) Srarting Date Ending Date of dollars) 

Miscellaneous Activities Seal-coat primary operating road, Phase I, 
(Continued) San Joaquin Field Division (91-13). 

Reseal paved areas, Oroville Field 
Division (91 -14). 

Excavate pipe, Santa Ana Valley Pipeline, 
stations 22,26,39, and 65 (91-19). 
Check HVAC, control buildings, structures 14 
through 21, San Luis Field Division (91-17). 

Furnish fiber optic cable, Phase II, Oroville 
Division (91 -29). 

Excavate and repair pipe, Santa Ana Valley 
Pipeline, Day Street to Ellsworth Street 
(91 -36). 

Furnish bulkhead gate, Perils Dam Outlet 
Works Tower (91 -37). 

Modify site and install remote terminal unit, 
Southern Field Division (92-04). 

June 1991 

July 1991 

July 1991 

September 1991 

November 1 991 

December 1991 

January 1992 

May 1992 

August 1991 

August 1991 

December 1991 

March 1992 

May 1992 

August 1992 

May 1992 

April 1993 





of Faci 

e Department of Water T 
Resources, through the Division of Operations 
and Maintenance, monitors the performance of 
State Water Project (SWP) facilities to ensure that 
they are safe and reliable. 

Operations and Maintenance staff continu- 
ally collects and evaluates data relating to the per- 
formance of each facility. Those data are sum- 
marized in performance reports, which arere- 
viewed by the divisions of Operations and Main- 
tenance, Design and Construction, and Safety 
of Dams. The Division of Safety of Dams evalu- 
ates SWP's dams, as it does other dams operated 
throughout the state, to ensure each dam is safe. 
Generally, dams are inspected twice each year. 

Although the Department's staff inspects 
and maintains SWP's facilities on a continual ba- 
sis, the Department periodically contracts with 
independent consultants to review each facil- 
ity. In addition, the Federal Energy Regulatory 
Commission (FERC) reviews current and past 
records of facilities under its jurisdiction, 
evaluates the information, and makes recom- 
mendations for correcting problems to the 
director. 

This chapter includes information about the 
Department's inspection and maintenance activ- 
ities as well as information about the activities of 
independent consultants and federal agencies. 

Inspection and 
Maintenance 

As part of the Department's program to 
continually monitor and maintain SWP facil- 
ities, various dams, power plants, intake towers, 
and canal embankments were inspected be- 
tween July 1, 1991, and June 30, 1992. Also, 
throughout the year, routine and scheduled main- 
tenance was performed on all plants and the 
California Aqueduct. 

In addition, the Division of Operation and 
Maintenance at the Department's headquar- 
ters in Sacramento ensures that SWP facilities 
are inspected each year by appropriate head- 
quarters personnel; and their findings are con- 
solidated in an annual inspection report for each 
field division. 

Also, as part of its responsibilities for 
maintaining the California Aqueduct, the De- 
partment, working with the U.S. Bureau of 
Reclamation (USBR), developed a program 
for minimizing the damage to a section of the 
California Aqueduct affected by the Arroyo 
Pasajero watershed during heavy flooding. 

Information about those activities, organized 
in two sections, "Inspection of Facilities" and 
"Maintenance of Facilities," follows. 

- -  - - -  
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Inspection of Facilities 

Performance reports on the following dams 
were started or completed during July 1, 199 1, to 
June 30, 1992: 

Antelope Lake 
Bethany Reservoir 
Castaic 
Cedar Springs 
Clifton Court Forebay 
Frenchman Lake 
Grizzley Valley 
Lake Oroville 
Lake Perris 
San Luis Reservoir 
Thermalito Diversion and Afterbay 

During the same time, performance reports 
were started or completed on the following power 
plants: 

Alamo Powerplant 
Devil Canyon Powerplant 
William E. Warne Powerplant 

In addition, the Department of Operations 
and Maintenance performed specific tasks related 
to individual facilities. Information about those 
tasks follows, arranged alphabetically according 
to name of facility. 

Bethany Dam 

In late 1990 Department personnel noted 
cracking along the crests of Bethany Dam One 
and Two, which suggested movement of the com- 
mon abutment between the two dams. An explo- 
ration trench was dug to determine the extent of 
cracking. Fifteen new surface monuments on sur- 
vey lines were installed near the common abut- 
ment; since January 1991, readings have been 
collected monthly. 

As a precautionary measure, the Division of 
Design and Construction and the Division of 
Safety of Dams recommended installing four 
slope indicators to monitor movement of the 

dams' foundation. Those indicators were installed 
in November 199 1. 

Little Panoche Detention Dam 

The U.S. Bureau of Reclamation is studying 
remedial alternatives necessary for the dam to 
safeIy pass the revised probable maximum flood 
estimates, which are based on statistics and his- 
torical data about rainfall and runoff. 

Los Banos Detention Dam 

The U.S. Bureau of Reclamation agreed 
to delay safety studies for the dam until final 
plans for Los Banos Grandes dam have been 
determined. 

In a feasibility study of the dam's early 
warning system, USBR indicated that during a 
major flood the existing warning system would 
not be effective. Hence, USBR reasoned that the 
system is not needed. The Department agrees with 
USBR; however, the Department believes that the 
current operations plan for emergency condit~ons 
is appropriate for the interim period. 

O'Neill Dam 

A performance report was completed for 
O'Neill Dam; in addition, drawings and specifi- 
cations for the seismic strengthening of the dam 
were prepared by USBR and reviewed and com- 
mented on by the Department. 

A contract for $7.3 million to strengthen 
the dam, which involved removing unsuitable 
material in several locations along the toe of the 
dam and building stability berms at those loca- 
tions, was awarded on April 12, 199 l .  Work began 
on May 2, 1991, and was completed in 199 1. 

Oroville Dam 

The Division of Design and Construction 
began to evaluate and make recommendations 
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con~erning the status of all inst~~mentation tub- Themzalito Diversion and 
ing at Oroville and to evaluate a n 0 m a l 0 ~ ~  data Afterbay Dams 
received from the lower horizontal movement 
measuring device. Several of the spillway energy dissipater 

dentates at the Thermalito Diversion Dam were 
Patterson Dam damaged by fish-release flows from a 42-inch 

diameter fixed-cone valve (before the new power 
The dewatering of Patterson Dam for the 

plant became operational) and by flood releases in 
inspection and repair, if needed, of the asphalt February 1986. 
lining was delayed because of environmental con- Costs for repair, excluding environmental 
cerns. The inspection is planned for the end of considerations, as estimated by the Division of 
calendar year 1992. Design and Construction range from $230,000 to 

Peace Valley and Quail 
Embankments 

Seismic stability analyses of Quail Deten- 
tion and Peace Valley embankments were per- 
formed for FERC. Both embankments were found 
to be stable. 

San Bernardino Tunnel 
Intake Tower 

The seismic stability of the San Bernardino 
tunnel intake tower was evaluated at the recom- 
mendation of the 1989 FERC consulting team. As 
a result of the evaluation, the Department con- 
cluded that the tower would be severely distressed 
during a large earthquake. Corrective methods are 
being investigated. 

B. F. Sisk San Luis Dam 

Monitoring for cracks in the dam and for 
movement in the upstream slope protection riprap 
is continuing. No new cracks have been observed 
since 1986. At the Division of Operations and 
Maintenance's request, the Division of Design 
and Construction's Design Office is studying the 
dam's instrumentation and testing riprap con- 
struction methods. 

$270,000. Repairs may be scheduled when funds 
are available. 

Maintenance of 
Facilities 

Facilities are monitored throughout the year 
and repairs and modifications are performed to 
ensure the safe, reliable delivery of water. 

Information about those activities, includ- 
ing those involving a section of the California 
Aqueduct affected by the Arroyo Pasajero water- 
shed, follows. 

Arroyo Pasajero 
Improvements 

The Arroyo Pasajero drains approximately 
500 square miles west of the California Aqueduct 
near Coalinga in Fresno County. During periods 
of heavy rainfall, the Arroyo Pasajero watershed 
carries much sediment, which has resulted in an 
alluvial fan covering about 500 square miles and 
extending into the San Joaquin Valley. 

The California Aqueduct, constructed across 
the alluvial fan, was designed taking drainage and 
sediment into account. However, by observing 
the effects of floods in 1969, the Department 
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discovered that the amount of both the watershed 
runoff and sediment load was greater than esti- 
mated in the original design. 

Since then the Department has developed 
short-term and long-term actions designed to mini- 
mize damage. Information on the Department's 
activities follows. 

Short-Term Actions 

Since 1969 the Department and USBR, 
the agency responsible for the design of the 
section of aqueduct affected by Arroyo Pasaje- 
ro, have been working to minimize the damage 
during heavy flooding. In addition, in 1980 a 
significant amount of asbestos was discovered in 
runoff from Arroyo Pasajero. Since then, the 
Department has adopted operating procedures 
to minimize runoff entering the aqueduct., 

The Department uses existing facilities to 
protect the aqueduct and plans to purchase addi- 
tional land on the west side to capture runoff from 
rains occurring within the watershed. Those mea- 
sures are viewed as interim solutions because they 
do not meet the Department's standard design 
criteria for protection against a 100-year storm 
flood.' 

Long-Term Actions 

Alternative plans for a long-term remedy to 
the drainage problem includes: 

1. Purchasing additional land to further en- 
large the impoundment basin 

2. Building upstream dams to retain the water 
and sediment in the upper watershed, 
which could be used in combination with 
a smaller enlargement of the west-side 
impoundment 

3. Constructing an overchute to carry flood 
waters over the aqueduct and dispersion 
facilities on the aqueduct's east side 

The Department also is investigating the possibil- 
ity of carrying the storm waters across the aque- 
duct into east-side impoundments. 

In May 1991 the U.S. Army Corps of Engi- 
neers (USACE) began a reconnaissance study of 
the entire watershed to develop a broader, multi- 
purpose solution to drainage problems in this 
area. The study is expected to be completed by 
November 1992. A feasibility study will begin in 
March 1993 if: 

1. The benefit-cost ratio included in the re- , 
connaissance study is greater than 1 .O. 

2. Federal interest is determined. 
3. A nonfederal sponsor is identified. 

If conducted, the expected completion date of the 
feasibility study is March 1 996. 

At the request of SWP contractors, a final 
proposed solution of the Arroyo Pasajero drain- 
age problem will not be selected until USACE 
completes its examination of the entire water- 
shed. In the meantime, the Department will con- 
tinue to rely on existing facilities to protect the 
aqueduct. 

Repairs and Modifications 

Table 8-1, "Repairs and Modifications to 
Facilities in 199 1, by Month," includes information, 
arranged chronologically, about significant main- 
tenance activities at two power plants, nine pump- 
ing plants, and one power-generating plant. 

The table, which includes information about 
mishaps resulting in outages exceeding 120 hours, 
may be found at the end ofthis chapter. 

Independent Reviews 
'The Department and USBR have completed a joint Information about activities conducted in 

environmental impact reportktatement (EIRIEIS) for the response to independent reviews by federal agen- 
interim procedures. However, the document will not be 
released until issues associated with ownership of lands se- cies and consultants is included in this section. 

lected for purchase have been resolved. 
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Federal Agencies 

During July 199 1 FERC conducted an exer- 
cise for a simulated sudden failure of Lake Alma- 
dor Dam, a Pacific Gas & Electric (PG&E) fa- 
cility in the Upper Feather River area. 

The exercise, involving both the Depart- 
ment and PG&E, was designed to coordinate and 
test responses of operations personnel from the 
Department, PG&E, and other agencies that would 
be affected by a failure of the dam- California 
Office of Emergency Services, the Butte County 
Sheriff's Office, the California Highway Patrol, 
and Butte County's Office of Emergency Ser- 
vices, for example. 

Consultants 

The Department contracts with profes- 
sional civil engineers and geologists to periodi- 
cally review the safety and assess conditions of 
SWP facilities. Information about the process the 
Department uses to select consultants, typical 
duties of consultants, and performance reports 
prepared by consultants follows. 

Selection and Duties 

Consultants are selected based on their 
geotechnical engineering expertise, knowledge 
of and expertise in inspecting dams and knowl- 
edge of SWP's facilities. 

After consultants are hired, they may be 
required to: 

1 .  Prepare reports for the director of the De- 
partment of Water Resources any time 
a dam undergoes a major modification 
or a certificate of approval is issued or 
renewed. 

2. Review facilities licensed by FERC ev- 
ery five years and prepare a report for 
review by FERC. None were reviewed 
during the period of this report. 

3. Every five years review the safety and 
operational performance of all depart- 
ment dams underjurisdiction of the Divi- 
sion of Safety of Dams. No dams were 
reviewed during this reporting period. 

Information from performance reports pre- 
pared by Operations and Maintenance staff mem- 
bers is used to brief consultants, who also (1) re- 
view the reports in detail; (2) make physical 
inspections of each facility; and (3) issue inde- 
pendent reports on each facility. The Department 
prepares action plans based on recommendations 
submitted by consultants. 

Review Boards 

The last two independent consultant's re- 
view boards were convened in October 1990 and 
May 1991. The 1990 review board met to inspect 
and report on the safety of four dams: Bethany, 
Clifton Court Forebay, Del Valle, and Patterson. 

The 1991 review board met to inspect and 
report on recommendations for Upper Feather 
River dams (Antelope, Frenchman, and Grizzly 
Valley). All dams were found to be safe for 
continued use. (Chapter 7 of Bulletin 132-91, 
Management of the California State Water Proj- 
ect, includes specific information about consult- 
ants' recommendations for those three dams.) 
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TABLE 8-1 

Repairs and Modifications to Facilities in 1991, by Month 
Month Faciliv Descrlptror~ 

January 1991 

February 1991 

March 1991 

April 1991 

August 1991 

September 1991 

October 1991 

November 1991 

William E. Warne Powerplant 

A. D. Edmonston Pumping Plant 

Ira J. Chrisman Wind Gap Pumping Plant 

A. D. Edmonston Pumping Plant 

Pearblossom Pumping Plant 

Pearblossom Pumping Plant 

William R. Gianelli Pumping-Generating Plant 

Oso Pumping Plant 

Buena Vista Pumping Plant 

Badger Hill Pumping Plant 

Ira J. Chrisman Wind Gap Pumping Plant 

South Bay Pumping Plant 

Oso Pumping Plant 

Alamo Powerplant 

Harvey 0. Banks Delta Pumping Plant 

Dos Amigos Pumping Plant 

Unit 1 out of service from January 3 to March 1 due to oil slick in 
afterbay. Leaking needle valve removed and repaired. 

Unit 3 out of service from January 26 to November 20 forinspec- 
tion of pump impeller. Unit 3 out of service pending completion 
of east wing discharge valve work. 

Units 6 and 8 out of service from January 16 through 29 to rein- 
sulate 13.2 kV bus. 

Unit 4 out of service from February 7 through 17 torepair 
dashpot. 

Painting of Pearblossom canceled due to moisture Units 3, 4, 5, 
and 6 out of service due to wet switchgear. Bus sections and 
insulation disassembled, cleaned, and reinstalled. 

Pearblossom Pumping Plant shut down on April 13 due to fire. 
Units 4 and 6 again operational on April 16; unit 2, on April 26; 
unit 3. on April 29; and unit 5, on May 28. Unit 1 not operational 
due to other repairs, and unit 7 stator returned for repair. 

Unit 1 out of service from July 5 to January 7, 1992, to repair 
coupling flanges, resurface excitator commutator, and rebore 
bolt holes. 

Plant evacuated after units 3, 5, 6, and 8 tripped with indication 
of differential and C02 release. Unlts 6 and 8 returned to 
service July 8. Unit 3 stator completely rewound. 

Unit 10 out of servlce from July 26 to October 29 to replace one 
pole. 

Unit 5 out of service from August 3 to May 18. 1992. to rewind 
stator. 

Unit 8 out of service from August 26 to December 13 to install 
oil containment booms and remove and rebuild discharge valve 

Unit 7 out of service from September 5 to September 30 to 
replace motor. 

Units 1, 2, 3, and 6 out of service September 13 due to failure of 
station service transformer 

Unit 1 out of service from October 3 to December 20 to replace 
shaft seal, fabricate and install new shoes, and conduct runout 
testing. 

Unit 4 out of service from November 7 to February 24, 1992, to 
repair oil-contaminated motor windings. 

Unit 6 out of service from November 18 to December 24 to 
repair fastener heads in pump. 



Selling 
and 

L deliver water to its 29 Total Energy Used 
long-term water service contractors, the State 
Water Project (SWP) requires a dependable and In calendar year 1991, the total amount of 

economical source of electric power. To obtain energy used at SWP's 19 pumping and power 

that power, the Department of Water Resources plants for its operations was 4.55 billion kwh. 

has operated SWP as bulk power agency since That amount is approximately 46 percent less 

1983; that is, SWP produces power from its own than the amount used in 1990 due to the decrease 

facilities and buys and sells power on the in water deliveries as a result of the drought. 

open market. Table 9-1, "Amounts of Energy Used at 

For the names and locations of SWP's facil- Pumping Plants and Power Plants in 199 1 ,  by 

ities as well as facilities from which the Depart- Month," includes information about the amount 

ment purchases power, see Figure 9-1, "Names , of energy used each month at its 19 pumping and 

locations, and total generating capacity of pri- power plants to operate SWP. That table as well 

mary power facilities," at the end of this chapter. as others referenced in this chapter may be found 

Through an extensive computerized net- at the end of the chapter. 

work, SWP controls the timing of its pumping In addition, according to terms and condi- 

load. That control system allows the Depart- tions of various water conveyance contracts and 

ment to minimize the cost of power it pur- exchange agreements, some water belonging to 

chases by maximizing pumping during off- the Central Valley Project (CVP) is pumped 

peak periods when power costs are lower- through SWP's Harvey 0. Banks Delta Pumping 

usually at night-and to sell power to other Plant and through the CVP-SWP joint-use facil- 

utilities during on-peak periods when power ities at Dos Amigos Pumping Plant and William 

costs are high-usually during the day. By R. Gianelli Pumping-Generating Plant. The U.S. 

taking advantage of this flexibility in timing Bureau of Reclamation (USBR) furnishes the 

its pumping load, SWP is able to reduce the energy for pumping its water. 

cost of power needed to deliver water. 
Information about the total energy used by Energy Produced at  

SWP, including energy produced at its own S m  Facilities 
facilities and energy purchased, as well as 

During median water years, a majority of 
information about energy "ld SWP On the SWPys energy is produced by the Hyatt-Ther- 
open market is included in this chapter. 
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malito power complex located in Oroville, Cali- 
fornia. In 199 1, 8 1 1 million kilowatt-hours 
(kwh)  of energy was generated at Hyatt-Ther- 
malito. That amount was approximately 47 per- 
cent less than the amount generated in 1990. 

However, due to the continued drought and 
lower-than-normal rainfall in the Feather River 
watershed during calendar year 1991, the output 
of Hyatt-Thermalito was substantially less than 
the average annual output of 2.1 billion kwh. 

Energy generated at SWP's recovery 
plants, Alamo, Devil Canyon, William R. Gi- 
anelli, and William E. Warne, totaled about 719 
million k w h  in 1991, about 37 percent less than 
the amount generated in 1990. In 1991 SWP's 
share of energy generated at Reid Gardner Unit 4 
totaled 1.324 billion kwh. 

Table 9-2, "Sources and Amounts of Energy 
Generated and Purchased in 1991, by Month," 
includes information about energy produced at 
SWP's facilities. 

Energy Purchased 

Long-Term Contracts 

Long-term S WP hydroelectric power sup- 
plies are obtained through contracts with the Kings 
River Conservation District (KRCD), Los Ange- 
les Department of Water and Power (LADWP), 
and the Metropolitan Water District of Southern 
California (MWDSC). 

According to terms of the KRCD contract, 
the Department receives the total output of the 
165-megawatt (MW) Pine Flat Powerplant, The 
plant furnished 145 million kwh to SWP in 1991. 

Through a cooperative development agree- 
ment with LADWP, the Department receives en- 
ergy in amounts based on the amount of water 
scheduled weekly through Castaic Power- 
plant. In 1991,456 million kwh was provided to 
the Department. 

As part of the MWDSC contract, the Depart- 
ment receives 153 million kwh of energy from 
five small hydroelectric power plants on the 
MWDSC system (30 MW total capacity). 

The Department also has two exchange 
agreements with the Southern California Edison 

The State Water Project purchases capacity Company (SCE). According to terms of the 1979 
and energy from other utilities through long-term power contract between the Department and SCE 
contracts and short-term purchases. Table 9-2 (in effect since April 1983), part of the output of 
includes the names of those utilities. Devil Canyon and the Hyatt-Thermalito complex 

In 1991 the Department purchased 1.44 bil- and all output of Alamo powerpiants are delivered 
lion k w h  of energy at a cost of $35.65 million. to SCE. 
Associated costs for transmission, and dispatch- Generally, the energy is delivered during 
ing services totaled $1 1.93 million. Other SWP on-peak periods and is returned to the Department 
power costs, including those for station services during off-peak periods. Additional energy also is 
at Bottle Rock Powerplant and debt service at 
Pine Flat Powerplant, totaled $9.11 million. 

See Table 9-3, "Amounts of Power, Trans- 
mission, and Other Services Purchased in 1991 
and Costs of Purchases, by Area.' The net amount 
of energy used by SWP as indicated in Table 9-3 
is derived from data contained in Table 9- 1. 

Information about energy obtained through 

delivered during off-peak periods for payment of 
capacity made available to SCE. 

According to terms of the1981 capacity ex- 
change agreement with SCE, which has been in 
effect since April 1987, the Department delivers 
energy to SCE each year during on-peak periods 
and, in return, receives a greater amount of off- 
peak energy as well as transmission consider- 

long-term contracts and short-term purchas- ations. Those two exchange agreements resulted 
es follows. in a net of about 1.99 billion kwh to SWP in 199 1. 
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The Department also has a contract with 
TERA Power Corporation for purchasing energy 
produced at Bethany Wind Park near the South 
Bay Pumping Plant. About 55 wind turbines were 
operational at the end of 199 1, providing about 4 
million kwh of wind-generated energy during 
the year. 

The net gain to SWP during 1991 from its 
long-term contracts was 2.74 billion kwh. See 
"Energy Sources from Long-Term Agreements" 
in Table 9-2. In addition, Table 19-1, "Power 
Contracts, by Title and Date Signed," in Chapter 
19 includes additional information about those 
contracts and agreements. 

Short-Term Purchases 

Existing resources and long-term power and 
transmission contracts ensure that SWP has enough 
power to meet long-term needs. When SWP's 
power requirements exceed resources short-term 
purchases are made to meet the difference. 

In 1991 SWP purchased short-term energy 
from 16 utilities. The total amount of short-term 
energy purchased was 1.14 billion kwh. See "Pur- 
chases" in Table 9-2. 

Power Sold 
When generation from SWP's power re- 

sources exceeds requirements, the Depcirtment 
sells this excess power on the market. Currently, 
the Department has contracts with approxi- 

mately 30 utilities. Through these contracts, 
the Department sells excess capacity and en- 
ergy at market rates. 

In determining the most advantageous time 
to sell power, the Department considers projected 
SWP operations and changes in the power market 
as well as energy losses and transmission and 
dispatching costs. 

Total energy sold to 15 utilities in 199 1 was 
2.19 billion kwh, which resulted in revenues of 
$48.78 million. The Department also received a 
total of $12.97 million in revenues for capacity 
payments or transmission sales from the follow- 
ing utilities: 

City of Azusa (capacity) 
City of Colton (capacity) 
Los Angeles Department of Water and Pow- 

er (capacity foregone) 
Modesto Irrigation District (capacity) 
Nevada Power Company (capacity) 
Northern California Power Agency (trans- 

mission) 
City of Santa Clara (transmission) 
Southern California Edison (transmission 

payments) 
Turlock irrigation District (capacity) 
City of Vernon (capacity) 

Information about the amount of energy 
sold and the revenue received may be found in 
Table 9-4, "Total Amounts of Energy Sold in 
1991 and Revenue from Sales, by Area." 
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Fig. 9-1. Names, locations, and total generating capacity of primary power facilities 



TABLE 9-1 

Amounts of Energy Used at Pumping Plants and Power Plants in 1991, by Month 
(Millions of kilowatt-hours) 

Monrh 

Putnprng P1nnt.c and Power Plants Jan. Feb. Mar. Apr. May Jutre July Aug. Sep. Ocr. Nov. Dec. Torc~l 

Alamo Powerplant (stat~on service) 
Badger Hill Pumping Plant 
Barker Slough Pumping Plant 
Buena Vista Pumping Plant 
Ira J. Chrisman Wind Gap Pumping Plant 

Cordelia Pumping Plant 
Del Valle Pumping Plant 
Devil Canyon Powerplant (station service) 
Dos Amigos Pumping Plant (SWP share) 
A. D. Edmonston Pumping Plant 189.22 106.00 18.94 26.85 160.36 252.89 179.46 181.39 104.55 182.55 180.40 250.99 1,833.60 

William R. Gianelli Pumping-Generating Plant (SWP share) 16.21 11.22 96.60 82.68 5.86 2.58 1.57 12.74 17.12 24.13 10.95 3.12 284.78 
Harvey 0. Banks Delta Pumping Plant 46.51 29.68 109.44 81.23 23.72 15.79 13.75 37.85 39.70 55.26 19.51 24.16 496.60 
Hyatt-Thermalito Pumping-Generating (pumpback and station servic~ 0.24 7.95 7.18 15.36 41.43 58.38 32.02 0.30 0.21 0.03 0.07 0.23 163.40 
Las Perillas Pumping Plant 
Pearblossom Pumping Plant 

Oso Pumping Plant 7.22 4.33 1.21 2.10 16.24 21.27 12.03 17.16 8.28 9.44 13.56 24.12 136.96 
South Bay Pumping Plant 15.35 12.42 5.55 9.49 14.46 14.67 15.04 15.01 12.83 13.15 10.15 10.52 148.64 
Wheeler Ridge Pumprng Plant 23.36 13.24 2.47 3.46 20.46 32.15 23.28 22.98 13.32 22.89 22.30 31.20 231.11 
William E. Warne Powerplant (statron service) 0.06 0,09 0.15 0.11 0.03 0.00 0.04 0.01 0.07 0.06 0.04 0.00 0.66 -- ----- ------ 
Subtotal 425.31 256.44 255.10 238.35 369.69 548.35 398.89 390.92 258.51 424.48 359.10 474.78 4,399.92 

Scheduled high voltage transmission line losses 7.49 14.16 12.12 11.57 6.87 16.28 16.93 13.66 14.80 16.81 10.39 12.92 154.00 ------------- 
Total Energy Required 432.80 270.60 267.22 249.92 376.56 564.63 415.82 404.58 273.31 441.29 369.49 487.70 4,553.92 



TABLE 9-2 

Sources and Amounts of Energy Generated and Purchased in 1991, by Month 
(Millions of kilowatt-hours) 

Monrh 

Sources of Energy Jon Feb Mar. Apr May June July Aug Sep Ocr Nov Dec Total 

SWP On-Aqueduct Energy Sources 
Alamo Powerplant 228 1.77 0.34 0.19 0.15 2.44 2.53 0.76 1.53 0.10 000 0.86 12.95 
Bottle Rock Powerplant (required for statlon service) (0.18) (0.17) (0.15) (0.15) (0.12) (0.10) (0.08) (0.09) (0.07) (0.09) (0.12) (0.14) (1.46) 

Dev~l Canyon Powerplant 4693 41.67 3.79 3.34 1692 32.04 33.95 20.93 23.20 43.59 33.62 27.76 327.74 

Reid Gardner Unit 4 154.33 149.88 160.86 18.32 96.16 92.78 97.79 108.95 111.94 126.96 120 16 85.50 1,323.63 
William R. Gianelll Pumpmg-Generatmg Plant (SWP share) 0.00 2.22 0.00 (0.05) 12.23 27.16 23.20 10.26 1.85 2.51 5.42 4.96 89.76 

Hyatt-Thermalito Pumping-Generat~ng Plant 48.89 23.14 22.07 21.30 123.03 159.43 135.41 73.92 53.71 49.39 33.45 67.41 811.15 

W~lllam E. Warne Powerplant 15.40 8.84 1.69 3.92 33.53 45 36 25.65 37.26 17.37 20.62 28.41 50.21 288.26 

Energy Sources from Short-Term Agreements 
Bonneville Power Administration, power exchange 0.00 0.00 0.00 0.00 7.80 3.60 0.60 11.40 (21.34) (21.20) (68.36) 0.00 (87.50) 
Northern California Power Agency, power exchange 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
San Bernardino Valley Municipal Water District-Southern 
Califomla Edison (SCE) exchange 0.00 0.00 (0.36) (0.62) 0.00 0.00 0.00 0.00 0.00 (0.25) (0.29) 0.00 (1.52) 

Energy Sources from Long-Term Agreements 
Castaic Powelplant 24.32 11.62 0.50 4.98 52.86 71.59 43.07 53.98 24.55 27.53 63.49 77.66 456.15 
Metropolitan Water District of Southern California hydroelectric plants 14.84 8.86 6.25 5.94 11.75 16.37 16.22 12.93 13.20 17.96 14.14 14.34 152.80 
Pine Flat Powerplant (0.23) (0.21) (0.24) 7.60 20.92 67.39 50.87 0.15 (0.20) (0.13) (0.20) (0.24) 145.48 

Power exchange delivered to SCE (I 15 70) (91.66) (48.12) (49.16) (120.16) (161.18) (146.58) (99.02) (90.60) (1 $4.01) (91.85) (87.68) (1,215.72) 

Power exchange received from SCE 191.52 11 2.14 168.89 184.91 189.88 218.12 234.99 505.90 414.13 400.17 236.69 348.41 3,205.75 

TERA Power Corporation 0.00 0.07 0.11 0.31 0.49 0.68 0.78 0.93 0.38 0.14 0.11 0.02 4.02 
Power system deviations account transactions (2.88) 0.02 (0.36) 1.91 (0.36) (0.47) (3.40) 0.78 2.65 (2.25) (2.11) 0.67 (5.80) 

Purchases 
Arizona Public Service Company 2.85 0.00 0.00 2.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 5.41 

Bonneville Power Administration 37.56 69.52 67.10 68.21 108.75 81.71 44.97 5.80 0.00 0.00 0.00 0.00 483.62 

British Columbia Power Export Corporation 6.00 0.00 11.24 11.46 0.00 0.00 2.68 0.00 0.00 4.20 5.30, 2.90 43.78 

Eugene Water and Electric Board 0.00 0.00 0.51 0.37 0.00 0.00 0.08 0.45 0.00 0.20 0.00 0.00 1.61 

Los Angeles Department of Water and Power 1.86 3.04 6.48 0.85 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00 12.32 

Montana Power Company 31.51 6.81 16.76 0.00 0.00 0.00 0.34 0.00 0.00 0.28 0.00 0.00 55.70 

Nevada Power Company 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 
Pac~fic Gas & Electric Company 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.64 0.00 0.73 

Pacific Power and Light Company 33.46 8.54 0.99 1.35 0.00 45.00 46.80 48.40 43.20 48.62 74.92 82.66 433.94 

Portland General Electric Company 2.30 0.00 0.00 8.76 0.00 4.68 0.30 0.00 0.00 0.00 0.00 3.59 19.63 

Power Services of New Mexico 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.05 

Puget Sound Power and Light Company 0.00 0.75 0.00 0.00 0.00 2.20 7.58 1.40 0.00 0.00 0.00 0.00 11.93 

Salt River Agricultural lmprovement and Power District 2.17 3.79 0.10 11.96 0.91 6.62 7.45 0.00 0.00 1.60 0.00 3.45 38.05 

Southem California Edison 1.60 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 1.63 

Washington Water Power Company 0.00 0.36 1.91 0.00 0.00 0.00 0.10 0.00 0.00 3.80 4.90 2.90 13.97 

Western Area Power Administration, Lower Colorado 0.00 0.38 1.08 6.80 1.30 7.11 0.00 0.00 0.00 0.00 0.00 0.00 16.67 ------------- 
Subtotal 498.88 361.38 421.53 315 01 556.04 722.65 625.30 795.09 595.50 60974 458.32 685 34 6,644 78 

Less Sales (66.08) (90.78) (15431) (65.09) (179.48) (158.02) (209.48) (390 51) (322.19) (168.45) (88.83) (197 64) (2,090.86) - -  --------- 
Total Energy Provided to SWP 432.80 270.60 267.22 249.92 376.56 564.63 415.82 404.58 273.31 441.29 369.49 487.70 4,553.92 



TABLE 9-3 

Amounts of Power, Transmission, and Other Services Purchased in 1991 and 
Costs of Purchases, by Area 

Energy Trans1n1ssior7 Total 
Type of Service Energy Cost C o ~ t  Co ct 

Name of Supplier Purchased (kwh) (Dollars) (Dollars) (Dollars) 

Power and Transmission Purchases 
Northwest Area 
Bonneville Power Administration Firm and nonfirrn energy 483,624,000 $8,083,217 $8,083,217 
British Columbia Power Export Corporation Nonfirm energy 43,782,000 1,142,357 1,142,357 
Eugene Water and Electric Board Nonfirm energy 1,600,000 33,520 33,520 
Montana Power Company Nonfirm energy 55,702,000 1,624,814 1,624,814 
Pacific Power and Light Company Firm and nonfirrn energy 433,940,000 14,681,835 14,681,835 
Portland General Electric Company Nonfirm energy 19,625,000 299,124 299,124 
Puget Sound Power and Light Company Nonfirm energy 11,930,000 206,720 206,720 

. Washington Water Power Company Nonfirm energy 13,971,000 373,575 373,575 

Northern California Area 
Pacific Gas & Electric Company, Southern 
California Edison Company, and San 
Diego Gas and Electric Company EHV transmission $1,500,000 $1,500,000 

Kings River Conservation District Hydroelectric energy 145,467,133 $1,163,998 1,163,998 
Pacific Gas & Electric Company Firm and nonfirm energy; 

transmission 727,000 24,544 6,215,373 (a 6,239,917 
TERA Power Corporation Wind energy 4,009,896 342,076 (12,066) 330,010 

Southwest Area 
Arizona Public Service Company Nonfirm energy 
Nevada Power Company Nonfirm energy; transmission 54,000 1,512 1,468,740 1,470,252 
Public Service Company of New Mexico Nonfirm energy 45,000 1,080 1,080 
Salt River Agricultural Improvement and 
Power District Nonfirm energy 38,048,000 780,099 

Western Area Power Administration, 
Lower Colorado Nonfirm energy 16,665,000 308,205 

Southern California Area 
Los Angeles Department of Water and Power Nonfirm energy; transmission 12,316,000 $332,023 $82,211 $414,234 
Metropolitan Water District of 
Southern California Hydroelectric energy 152,790,103 6,066,136 6,066,136 

Southern California Edison Company Nonfirm energy; transmission 1,628,000 67,379 2,672,602 (c 2,739,981 

Subtotal 1,441,336,132 $35,649,850 $1 1,927,469 $47,577,319 
Other Purchases 
Kings River Conservation District Pine Flat operations and $2,459,517 

maintenance 
Pine Flat debt service 

Los Angeles Department of Water and Power Hydro power plant scheduling 1,150 

Northern California Power Agency Bottle Rock steam field operation 646,858 
Pacific Gas & Electric Company Midway-Wheeler Ridge, Bottle 

Rock transmission and 
operations and maintenance 

Pine Flat transmission 
facilities ownership 

Subtotal $9,110,459 

Total $56,687,778 

a) Amount includes credit of $4,093,731 from Pacific Gas B Electric Company for extra high voltage (EHV) reinforcements. 
b) Amount represents pro rata share of Western Systems Power Pool operating expenses. 
c) Amount includes capacity exchange credit of $7,372,299 from Southern California Edison. 



TABLE 9-4 

Total Amounts of Energy Sold in 1991 and Revenue from Sales, By Area 
Amount of Revenue froin 

Energy Revenue from Capacity and Total 
Sold Energy Sales Transmission Sales Power Sales 

Name of Purchaser (kwh) (Dollars) (Dollars) (Dollars) 

Northern California Area 
Modesto Irrigation District 
Northern California Power Agency 
Pacific Gas & Electric Company 
Sacramento Municipal Utility District 
City of Santa Clara 
Turtock Irrigation District 

Southwest Area 
Nevada Power Company 

Southern California Area 
City of Anaheim 523,000 $14,784 $1 4,784 
City of Azusa 2,580,000 92,880 $118,000 210,830 
City of Cotton 2,580,m 92,880 118,000 210,880 
Los Angeles Department of Water and Power 696,100 696,100 
Metropolitan Water District of Southern California 55,065,000 830,045 830,045 
City of Riverside 1,525,000 39,150 39,150 
Southern California Edison (SCE) (a 340,162,000 5,041,356 900,000 5,941,356 
City of Vernon 275,002,000 7,840,479 5,940,000 13,780,479 

Total 2,191,950,000 $48,781,385 $12,965,776 $61,747,161 

a) In addition to amounts listed, total value of 1,524,000 kwh of energy delivered to SCE according to the generation replacement agreement 
with the Department is $37,944. The Department delivered that energy to replace generation lost because of water d~verted from Santa Ana and 
Mill Creek by San Bernardino Valley Municipal Water District. 
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0. Reviewing 

B efore 1960, the effects 
on the environment of constructing facilities to 
store and deliver water-damming rivers and 
building reservoirs, for example-were not em- 
phasized as much as they are today. Water was 
often viewed as the means to growth and prosper- 
ity for all Californians. 

In the late 1960s, however, perceptions be- 
gan to change. Now, water is viewed as a common 
resource to be shared by all users-fish, plants, 
and wildlife as well as recreationists and natural- 
ists. And increasingly, along with other natural 
resources, water is viewed as part of an ecosystem 
that deserves to be protected. 

As a result of this new awareness, state and 
federal legislators have enacted laws to protect 
the environment. Some of the most comprehen- 
sive legislation includes: 

National Environmental Policy Act (Ti- 
tle 42, United States Code sections 432 1- 
4370 [1970]) 
Federal Endangered Species Act (Title 
16, United States Code sections 153 1- 
1544 119731) 
Section 404 of the Federal Water Pollu- 
tion Control Act or Clean Water Act (Ti- 
tle 33, United States Code Section 1344 
119771) 
California Environmental Quality Act 
(Public Resources Code sections 21000- 
21177 [1970]) 

California State Endangered Species Act 
(Fish and Game Code sections 2050- 
2068 [1984]) 

Another authority for agencies to take into 
account is the public trust doctrine, the rationale for 
the landmark decision National Audubon Society 
v. Superior Court of Alpine County (33 Cal.3d 
419,189 Cal. Reptr. 283). 

When the Department of Water Resources 
plans and implements programs related to the 
State Water Project (SWP), it takes into account 
the appropriate environmental laws and doctrines, 
particularly those previously listed. 

A basic understanding of those laws and 
doctrines will facilitate an understanding of the 
Department's complex environmental manage- 
ment activities. Therefore, information about those 
laws is included in this chapter. The information 
is organized in two categories, "Legislation" and 
"Public Trust Doctrine." 

Legislation 
Information about the National Environ- 

mental Policy Act (NEPA), California Environ- 
mental Quality Act (CEQA), Federal Endangered 
Species Act, California Endangered Species Act, 
and Section 404 of the Federal Water Pollution 
Control Act or Clean Water Act is included in this 
section. 
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Environmental Policy Acts 8. If the project is approved, prepare and file 
applications for permits required to im- 

The National Environmental Policy Act plement the project. 
mandates the federal government to use all prac- The Department follows those procedures 
ticable means consistent with other considerations when it considers the environmental impacts that 
of national policy to protect and enhance the could result from certain decisions it makes con- 
quality of the environment. All federal agen- cerning SWP. 
cies must prepare an environmental impact Of all procedures conducted by agencies, 
statement @IS) for actionssknificantl~ affecting the phase is important. Oc- 
environmental quality. curring early in the review process, the scoping 

Quality Act is phase provides the public and governmental agen- 
one of the first state environmental assessment cies with an opportunity to identify the issues and 
acts patterned after the topics to be considered when preparing the report* 
Policy Act. According to CEQA, agencies are Those issues and topics are essential to agen- 
required to (1) disclose, through an environmen- cies because they depend on the information re- 
tal impact report (EIR), the significant effects ceived to: 
proposed projects would have on the environ- 1. Identify and evaluate responsible alterna- 
ment; and (2) search for ways to reduce or avoid tives. 
the environmental damage. 2. Identify potential environmental and so- 

Through the environmental review process, cioeconomic impacts of the project. 
citizens have an opportunity to learn about those 

Consequently, members of the public have significant effects and if the project is approved, the 
the opportunity to raise issues during the scoping reasons for approving the project.' 
phase and not just after the draft environmental The procedures involved in the environmental 
document is prepared. If questions are raised late 

review process require agencies to: 
in thereview process, time may not be available to 

1. Provideadescriptionoftheproposedproject. 
give those questions the same consideration as 

2. Identify the lead and cooperating agencies 
those raised earlier. 

involved in the project. 
In addition, the scoping phase helps agen- 3. Determine the scope of study with public 

cies to determine data and information still need- 
and governmental agency participation. 

4. Prepare and distribute a draft EIS or EIR. 
ed, develop a work schedule, and allocate re- 
sources for preparing and distributing the draft 

5. Receive comments on the draft. 
6. Prepare the final EIS or EIR. 

environmental document for public review and 
comment. 

7. Make findings and adopt a monitoring pro- 
gram to mitigate or avoid significant effects, 
if applicable. 

Endangered Species Acts 

In planning for and operating SWP, the 
Department must consider the effects its actions 

'The California' Environmental Quality Act applies 
only to projects directly undertaken, funded, or approved by have On Organisms-~lants, birds, 
state or local agencies. The National Environmental Policv fish, and mammals-listed as threatened or en- - 
Act applies to projects directly undertaken, funded, or ap- dangered according to the Federal Endangered 
proved by federal agencies. The Department conducts many 
projects in cooperation with federal agencies. In those 

Species Act and the California Endangered Spe- 
cases both CEQA and NEPA must be followed. cies Act. An endangered species is one in danger 
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of extinction in all or a significant portion of its 
range; a threatened species is one that is likely to 
become endangered. 

The acts are designed to protect threatened 
and endangered species by: 

1. Listing endangered and threatened 
species 

2. Ensuring federal and state agencies adopt 
measures to protect the species during the 
design and construction of the project 

3. Prohibiting the taking of endangered 
species 

One important aspect of the acts is preserv- 
ing habitat that is critical to the survival of the 
threatened or endangered species. 

Federal Water Pollution 
Control Act 

Section 404 of the Federal Water Pollution 
Control Act or Clean Water Act requires that a 
permit be obtained from the U.S. Army Corps of 
Engineers for any activity that results in disposal 
of dredged material or placement of fill material 
in the waters of the United States. 

On the surface that requirement may seem 
simple. However, the Federal Water Pollution 
Control Act, including Section 404, has been 
broadly interpreted by the federal courts to in- 
clude its application to structures or fills intro- 
duced into U.S. bodies of water. Moreover, Sec- 
tion 404 applies to all interstate waters and waters 
within a state that may be used for interstate or 
foreign commerce. Waters include those from 

which fish may be taken and sold in interstate 
commerce and waters that: 

1. Interstate travelers may use for recreation 
2. Could be used for industrial purposes by 

industries in interstate commerce 

In effect, Section 404 may apply to virtually all 
significant bodies of water within a state. 

Public Trust Doctrine 
In its 1983 decision in National Audubon 

Society v. Superior Court of Alpine County, the 
California Supreme Court first clarified the scope 
of the public trust doctrine. According to the 
doctrine, the state holds navigable waters and 
their underlying lands in trust to protect public 
interests. 

The interests historically protected were 
commerce, navigation, and fisheries. Courts later 
expanded the doctrine to protect the public's stake 
in recreation, fish and wildlife habitats, scenic 
values, and environmental preservation. 

In the Audubon case, the Supreme Court 
held that: 

Water rights licenses are subject to the 
public trust doctrine, 
When issuing water rights permits, the 
state must consider public trust values. 
The state has a continuing duty to super- 
vise and reconsider existing water per- 
mits and licenses, if necessary, to take 
public trust uses into account. 
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11 Protectin Fish, Plants, 
and Wil f life 

he Department of Water T In 1990 the Department contracted for sev- 
I k ~ ~ u r c e s  has developed several Programs to eral one-time water purchases from Yuba County 
eliminate, minimize, Or offset adverse environ- Water Agency (YCWA). The transfers, necessi- 
mental impacts while operating and maintaining tated because of the drought, were deemed short- 
the State Water Project (SWP). Those Programs term actions; and studying the effects of the trans- 
are conducted in addition to those environmental fers on fish and wildlife was not required. HOW- 
documentation and mitigation activities required ever, because the drought has continued, the De- 
for newly proposed facilities. partment is considering purchasing water from 

The Department9 s programs involve: YCWA for an extended period. Consequently, the 
1- Examining impacts of water ~mnsfers Department must assess the effects of those trans- 
2. Minimizing en~ir0rKnental impacts along fers on fish and wildlife. 

the California Aqueduct right-of-way 
3. Minimizing impacts of water operations Scope and Purpose of Study 

on Delta smelt and Chinooksalmon habitats 
4. Reducing losses of fish at Harvey 0. As part of its responsibilities for approving 

Banks Delta Pumping Plant certain transfers, SWRCB mandated that the De- 

5. Funding other programs to increase fish partment conduct a four-~ear study to examine 

populations, such as restoring gravel beds the effects on the Feather River and Lake Oroville 

and eradicating weeds of purchasing water from YCWA over an 

6. Identifying and protecting threatened and extended period of time. 

endangered plants and animals in The techniques used to examine effects are 

Suisun Marsh based on in-stream flow incremental methodolo- 
gy (IFIM), a system developed by the U.S. Fish 

Water Transfers and Wildlife Service (USFWS) to help determine 
fish-flow needs. 

California has adopted a statewide policy of 
encouraging water transfers, which may consist Methodology 
of both short-term transfers and long-term trans- 
fers. Some transfers must be approved by the At selected transects across the Feather Riv- 

State Water Resources Control Board (SWRCB) er, the depth, water surface elevation, velocity, 

to determine the effects of transfers on fish and and grave' streams and rivers are 

wildlife, among other things. measured at several discharge rates. The data are 
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entered into a computer and used to develop data 
on fish habitats. Fish are observed by divers to 
determine their habitat preferences in the river 
relative to the measured physical and flow 
parameters. A combination of physical and bio- 
logical measures is then used to determine habitat 
available at different flows and life stages. 

A daily temperature model is also being 
developed for the Feather River. The Department 
will present results of the study to SWRCB in 
1994. 

Mitigation Along 
the Aqueduct 

To minimize environmental impacts along 
the California Aqueduct right-of-way, the Depart- 
ment adopted a program through which environ- 
mental specialists from districts and the Environ- 
mental Services Office are assigned to work with 
field division staff members to help determine if 
routine operation and maintenance procedures 
affect streambeds, wetlands, and threatened or 
endangered species. When necessary, maintenance 
activities are modified to comply with environ- 
mental regulations. 

The Department modifies all activities pos- 
sible to minimize impacts; however, some activ- 
ities involving endangered species cannot be mod- 
ified. In those situations the Department works 
with staff members from USFWS and California 
Department of Fish and Game (DFG) to obtain an 
incidental take permit as mandated by the Federal 
Endangered Species Act (Title 16, United States 
Code, Sections 1531-1544 [1973]). An incidental 
take permit contains conditions, limitations, and 
mitigation measures for the Department to fol- 
low when developing a project in which take of a 

Division, and San Luis Field Division. Those 
divisions are located in the San Joaquin Valley. 
Currently, a habitat conservation plan, a neces- 
sary part of the incidental take permit process, is 
being developed for the San Joaquin Field Divi- 
sion by an independent consulting firm. 

The permit process for the three San Joaquin 
Valley field divisions is expected to be completed 
in 1994. A similar process may be used to obtain 
permits for the Southern Field Division, although 
at this time not as many endangered species are 
listed along the southern right-of-way as are listed 
in the right-of-way in the San Joaquin Valley. 

Preservation of 
Habitats 

One important aspect of the federal and state 
endangered species acts (California Fish and Game 
Code, sections 2050-2068 [1984]) is preserving 
habitat critical to the survival of threatened or 
endangered species. 

Two fish proposed for listing or listed as 
threatened or endangered-the Delta smelt and 
Chinook salmon-are of special concern to the 
Department. Information about the Department's 
activities follows. 

Delta Smelt 

The Delta smelt (Hypomesus transpacifi- 
cus) is found and spends much of its one-year life 
cycle only in the Sacramento-San Joaquin estu- 
ary. The smelt has been proposed for listing as 
endangered according to state and federal endan- 
gered species acts, and theDepartment and USBR 
are conducting an interagency three-year study to 
assess the smelt's population. 

legally protected species is incidental to but not petition for ~ i ~ t i ~ ~  
the purpose of the project or activity. 

Because of the length of the California Aq- In June 1990 the California-Nevada chapter 
ueduct, the process of obtaining permits has been of the American Fisheries Society submitted a 
organized sequentially according to the Depart- petition to USFWS to list the Delta smelt as 
ment's San Joaquin Field Division, Delta Field endangered according to provisions of the Feder- 
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a1 Endangered Species Act. In June 1989 a peti- 
tion was submitted to the California Fish and 
Game Commission to list the smelt as endangered 
according to the state's endangered species act. 
According to petitioners, the numbers of Delta 
smelt have declined. Although the cause of de- 
cline was not demonstrated in the evidence for 
listings, the petitioners implicated water develop- 
ment as the cause of the decline. 

In September 1990 the California Fish and 
Game Commission announced that it would not 
list the Delta Smelt as endangered at that time. 
Instead, the commission recommended that addi- 
tional studies be performed. 

At that time the Department agreed to con- 
duct a three-year study to obtain the additional 
information needed to assess the population of the 
Delta smelt. (The next section includes specific 
information about the study.) 

In December 1990 USFWS accepted the 
petition to list the Delta smelt as a protected 
species. The decision to approve or deny listing 
may occur as early as October 3, 1992; however, 
a six-month extension may be granted. 

Popu Eation Assessment 

The study to develop objective procedures 
to separate larvae and early juvenile Delta smelt 
from long fin smelt has been completed. And 
work at University of California, Davis, and by a 
private consultant has demonstrated that Delta 
smelt can be spawned in the laboratory, although 
problems with diseases and ammonia toxicity 
were encountered when trying to keep the larvae 
alive. Researchers expect to solve those problems 
in the 1993 spawning season. 

In the meantime the fall (adult) population 
of the smelt is rebounding according to DFG's 
Delta smelt abundance index, which is used to 
compare relative abundance on a year-by-year 
basis (the index does not represent the number of 
individual fish in the system). 

Currently, the Department is summarizing 
all available information on the Delta smelt for a 
report to be published in late 1992. The results 
will be used in analyzing the effects of existing 
and future Department projects in the Delta on the 
Delta smelt. 

The Department also is participating in a 
work group convened by Douglas Wheeler, Sec- 
retary for Resources, to examine the status of and 
programs designed to protect the Delta smelt and 
native fish. One goal of the work group is to de- 

At the time the Fish and Game velop actions to protect Delta smelt and other fish 
Commission decided not to list the Delta smelt as using the Sacramento-San Joaquin estuary. Other 
endangered, the agreed to fund a participants include USFWS, DFG, National 
three-year study to assess the population of the Marine Fisheries Service (NMFS), and USBR. 
Delta smelt. 

The study, developed through the Interagen- 
cy Ecological Study Program, is divided into 
several components designed to result in method- 
ology for separating larvae and early juvenile 
Delta smelt from longfin smelt (a process neces- 
sary to accurately determine population levels) 
and to provide information about (1) require- 
ments for spawning and nursery habitats; (2). 
feeding patterns; (3) toxicity effects; (4) losses 
due to agricultural diversions; and (5 )  mathe- 
matical modeling of population dynamics. 

Winter-Run Salmon 

The 1992 spawning population of the winter 
race of the Chinook salmon (Oncorhynchus 
tshawytscha) is estimated to be 1,180 adults. That 
1992 spawning population represents a signifi- 
cant increase from the 191 spawners estimat- 
ed for 1991, although DFG has reported that in 
the 1960s and early 1970s populations were in 
the tens of thousands. 
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The winter-run salmon is listed as threat- 
ened according to the Federal Endangered Spe- 
cies Act and as endangered according to the 
California Endangered Species Act. (The Nation- 
al Marine Fisheries Service has been petitioned to 
change the listing from threatened to endangered.) 
Consequently, operation of SWP and the Central 
Valley Project (CVP) must be reviewed as part of 
the consultation process necessary to obtain a 
permit to allow incidental take of winter-run salm- 
on during normal operations. 

EfSects of Water Operations 

As part of the consultation process required 
by the endangered species acts, the Department 
prepared a biological assessment in which it ex- 
amined the effects of SWP's and CVP's opera- 
tions in the Delta on winter-run salmon. The U.S. 
Bureau of Reclamation assessed the project's 
effects upstream, primarily the effects of releases 
from Lake Shasta on water temperature. 

On February 14, 1992, NMFS issued a bi- 
ological opinion based on those assessments. 
In its opinion NMFS concluded that the pro- 
posed operation of SWP and CVP in late winter- 
early spring 1992 was likely to jeopardize the 
continued existence of the Sacramento River win- 
ter-run Chinook salmon. As required by law, 
NMFS also identified reasonable and prudent 
alternatives, including various modifications to 
flows and operations designed to minimize losses 
at various life stages of the winter-run. 

In its February 1992 opinion, NMFS also 
required the Department and USBR to fund a 
monitoring program to help detect when winter- 
run enter the Delta. That study will be conducted 

tain water cold enough to avoid significant mor- 
tality of eggs and fry in the reach a few miles 
below Keswick Dam. 

The Delta Cross Channel, which helps to 
regulate water passing into the Delta, was closed 
from February 2, 1992, through April 30, 1992; 
and the Montezuma Slough salinity control gates 
were left in the down position from March 1 
through March 23 to reduce chances of juvenile 
winter-run being entrained into Suisun Marsh. At 
the intake to the California Aqueduct, predatory 
fish were captured; transposed downstream; and 
released beyond the influence of pumping. 

In April 1992, when the incidental take of 
winter-run Chinook juveniles appeared to have 
been greater than anticipated in NMFS's biolog- 
ical opinion, water export rates were reduced to 
ensure that no more than 400 winter-run juveniles 
were taken during the period of April 9 through 
April 20, 1992. That limit was not exceeded. 

Also, in 1991 USFWS successfully reared 
winter-run in the hatchery and in January 1992, 
released about 11,000 juveniles in Battle Creek 
near Redding. Some juveniles from that spawning 
were returned to be reared to adults as part of a 
captive breeding program to help ensure the con- 
tinuation of the winter-run gene pool. 

Currently, another biological assessment 
is being prepared to analyze the impacts of exist- 
ing SWPICVP operations on winter-run salmon. 
The opinion is expected to be rendered in early 
1993. Once existing operations are accounted for 
in a biological opinion, the Department may begin 
to consult on proposed additions to SWP such as 
the Kern Fan Element and Los Banos Grandes 
facilities. 

by USFWS beginning in September 1992. Reduction of Losses at  Banks 
Actions to Reduce Losses Pumping Plant Complex 

To minimize losses of the life stages of Harvey 0. Banks Delta Pumping Plant is 
different winter-run salmon, water operations were located in the southern portion of the Sacramento- 
modified at various locations. Upstream on the San Joaquin Delta. Water flows through Delta 
Sacramento River, USBR was required to main- 
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channels into Clifton Court Forebay and from measures in the Sari Joaquin River system. Infor- 
there to Banks in an open canal. Fish losses at mation about those activities follows. 
Banks occur primarily in Clifton Court Forebay 
and in the plant's large pumps. Consequently, the ~ o s s e s  atlntake 
Department has developed programs to minimize 

To increase the natural survival rate of the 
losses in those locations. Information about those 

fish by reducing losses at the plant's intake, the 
programs follow. Department constructed the John E. Skinner 

Clifton Court Forebay 

Predatory fish-mostly subadult striped 
bass-account for most losses of fish in the fore- 
bay. Fish most often lost to predators include 
salmon smelts, steelhead trout, and striped bass. 
For calculation purposes the Department and DFG 
estimate losses caused by subadult striped 
bass to be 75 percent for salmon smelts and steel- 
head trout and, depending on size, 0 percent to 100 
percent for striped bass. 

During the last two years, staff of the Inter- 
agency Ecological Studies Program has been 
evaluating the relative effectiveness of vari- 
ous techniques to catch and remove preda- 
tors. For example, in March 1992, large nets and 
hooks and lines were used to remove about 2,000 
subadult striped bass from the forebay. The fish 
were hauled to the Sacramento River for release. 

A predator management program more 
comprehensive than the program now in place is 
planned to begin in fall 1992. The program's 
goal is to reduce predation rates to about 15 
percent. 

Banks Pumping Plant 

In 1986 the Department and DFG began a 
program to offset the direct losses at the intake of 
the plant by either (1) increasing the natural 
survival rate of the fish; or (2) rearing and 
stocking hatchery fish). 

The program is based on the Department's 
and DFG's preference for natural production and 
in the case of Chinook salmon, for protective 

Fish Protection Facility between Clifton Court 
Forebay and the plant near Byron. The facility 
consists of a giant fish barrier designed to keep 
small migrating fish away from pumps that 
lift the water into the California Aqueduct. 
Through a system of louvers, fish are diverted into 
holding tanks; identified; counted and measured; 
transported downstream in the Delta; and released 
beyond the influence of pumping at the plant. 

Since the mid-1980s, to reduce losses at the 
plant, the Department has spent about $10 million 
for design and operational improvements to the 
facility. Most recently, the Department installed 
three additional holding tanks to reduce water 
velocities and improve the accuracy of estimates 
of the number of fish collected or salvaged, there- 
by improving the efficiency of the salvage opera- 
tion. Effective July 1, 1992, DFG was given 
control of the salvage operations. 

Production of Hatche y Fish 

As part of its agreement with DFG to offset 
the direct losses of fish, the Department has con- 
tracted with several growers to raise or produce 
fish for planting in the Delta. As of June 1992 the 
Department estimates that more than 4.6 million 
fish have been planted in the Delta and San Fran- 
cisco Bay. 

In 1992, however, a major setback occurred 
in the program. In compliance with the California 
Endangered Species Act, DFG completed a bio- 
logical assessment to determine the impact of the 
striped bass planting program on winter-run Chi- 
nook salmon. In its biological opinion, DFG stat- 
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ed that with implementation of suggested modifi- 
cations relating to the time of operation and loca- 
tion of fish plantings, the program would not 
jeopardize the continued existence of the Sacra- 
mento winter race of Chinook salmon. However, 
stating that even a small risk was unacceptable, 
DFG's director temporarily suspended planting 
1993 releases of hatchery-reared striped bass in 
the Sacramento-San Joaquin Delta and San Fran- 
cisco Bay. 

Instead, those 2.7 million striped bass, which 
were raised under 1991 contract agreements, were 
planted in San Luis Reservoir, O'Neill Forebay, 
the California Aqueduct, and other San Joaquin 
Valley locations. However, because the fish were 
not planted in the Delta or San Francisco Bay, 
they cannot, by definition in the pumping plant 
agreement, be counted as mitigation for SWP's 
operations. The Department, DFG, and the ~ i s h  
Advisory Committee have worked out an agree- 
ment whereby the Department and DFG will pay 
growers for these fish. 

Additional Programs 

The agreement between the Department and 
DFG to offset the direct losses of fish also includ- 
ed a provision for a $15 million lump-sum fund to 
implement projects to benefit fish in addition 
to those needed to offset annual direct losses. 

In 1992, the Departments' directors ap- 
proved funding six new positions in DFG for 
wardens. The wardens will be responsible for 
enforcing fish and game actions in the Delta and 
San Francisco Bay but will concentrate on reduc- 
ing the illegal taking of a11 species, especially 
subadult striped bass. 

Other projects funded through the lump- 
sum fund include restoring gravel beds in the 

upper Sacramento River; installing fish screens in 
Suisun Marsh; and eradicating weeds that can 
block the mouth of the Merced River to migrating 
Chinook salmon. 

At this time, there are problems developing 
projects to offset the direct losses of striped bass 
and Chinook salmon at the SWP intake. Salmon 
losses can be offset providing runs to the San 
Joaquin River increase to recent historical levels 
(the drought has had a severe impact on those 
runs). Directly offsetting the loss of striped bass 
presents more of a problem, although screening 
Delta agricultural diversions may provide a solu- 
tion. 

Identification of Protected 
Species in Suisun Marsh 

The, State Water Resources Control Board 
requested that the Department and DFG complete a 
biological assessment of the effects of the plan to 
protect threatened or endangered plants and animals 
listed since the plan was originally adopted in 1984. 
Consequently, extensive field surveys of Suisun 
Marsh and the southern shore of Suisun Bay are 
being conducted to locate and identify rare, threat- 
ened, and endangered plant and animal species. To 
date, several plant and animal species of concern 
have been identified including CaliforniaDelta smelt, 
Mason's liliopsis, winter-run Chinook salmon, and 
salt marsh harvest mouse. 

The information obtained through that as- 
sessment, which began in 1990 and will be com- 
pleted in early 1994, will be used to determine the 
effects on threatened species of water quality 
standards proposed for Suisun Marsh in the Suisun 
Marsh Preservation Agreement (see Chapter 12, 
"Preserving the Delta," for information about the 
Suisun Marsh Preservation Agreement). 
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22. Preserving the Delta 

P erhaps no area in Califor- 
nia's water history has been the subject of more 
investigations or generated more controversy than 
has the Sacramento-San Joaquin Delta, 738,000 
acres of land interlaced with hundreds of miles of 
waterways. Natural runoff and flood flows from 
the Sacramento, San Joaquin, Mokelumne, and 
Consumnes rivers flow into the Delta, which 
receives runoff from 40 percent of the state's 
land area. 

With its concentrated supply of water, the 
Delta supports hundreds of species of fish, wild- 
life, and plants. And as part of an interconnected 
estuary system that includes the Suisun Marsh 
and San Francisco Bay, the Delta serves as a 
passageway to and from the Pacific Ocean for 
migrating fish. Many crops are grown in the 
Delta, which is also one of California's largest 
recreational areas. The Delta also serves as part of 
a large system designed to export water from the 
northern part of the state to at least 20 million 
Californians in the western and southern parts. 

The Delta's channels have been used by the 
Central Valley Project since 1951 and the State 
Water Project (SWP) since late 1967 to transport 
surplus winter flows as well as water from up- 
stream reservoirs to its southern boundary, where 
pumps put the water into the Delta-Mendota Ca- 
nal and California Aqueduct for distribution south 
and west. 

The State Water Project also exports water 
from Barker Slough in the northern Delta into the 
North Bay Aqueduct. In 1991 SWPdiverted about 
1,695,000 acre-feet of water through the ~ e l t a  at 
Harvey 0. Banks Delta Pumping Plant. The Cen- 
tral Valley Project diverted about 1,545,000 acre- 
feet through the Tracy Pumping Plant and the 
Contra Costa Pumping Plant. See Figure 1 1- 1, 
"Amount of water diverted through Sacramento- 
San Joaquin Delta by State Water Project and 
Central Valley Project in 1991, by month." 

Over the past 40 years, various federal and 
state agencies, including the Department of Water 
Resources, have participated in developing and 
implementing various programs designed to pre- 
serve the Delta as a unique environmental re- 
source. Many of those programs involve: 

Defining water rights 
Determining the levels of salinity accept- 
able for fish and wildlife habitation 
Devising various methods to control 
flooding, protect fish and wildlife, and 
provide for recreational activities 

In addition to the Department, agencies par- 
ticularly active in managing Delta resources are 
the U.S. Army Corps of Engineers, U.S. Bureau of 
Reclamation, the State Water Resources Control 
Board, and the California Department of Fish and 
Game. 
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Fig. 12-1. Amount of water diverted through 
Sacramento-San Joaquin Delta by 
State Water Project and Central 
Valley Project in 1991, by month 

Information about their activities is includ
ed in this chapter, arranged according to the 
headings "Federal Agencies" and "State Agen
cies." Information about the Department's activ
ities may be found in Chapter 12, "Managing 
Delta Resources." 

Federal Agencies 

Information about the activities of the U.S. 
Army Corps of Engineers and the U.S. Bu
reau of Reclamation may be found in the 
following paragraphs. 

U.S. Army Corps 
of Engineers 

The U.S. Army Corps of Engineers (US~ 
ACE) has been actively involved in Delta flood 
control and navigation projects since 1877, com
pleting four major flood control projects and eight 
navigation improvement projects. In addition, 
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USACE works closely with the Department in 
planning conservation and protection activities in 
the Delta. 

Flood Control and 
Navigation Projects 

Most of the Delta exists below the sur
rounding water level, and many islands are below 
sea level. Consequently, high levees are needed to 
hold back Delta waters. Also, silt settling in Delta 
channels reduces the channels' capacity to carry 
water, thus increasing the danger of flooding 
when rivers rise. 

The U.S. Army Corps of Engineers is re
sponsible for some flood control projects in the 
Delta, including building levees along the Sacra
mento River and adjoining sloughs, Mormon 
Slough, Calaveras River, and the Lower Shn 
Joaquin River and its tributaries. 

In addition to its historic leadership role in 
Delta flood control, USACE regulates structures 
or work affecting navigable waters of the United 
States according to Section 10 of the Rivers and 
Harbors Act (Title 33, United States Code, Sec
tion 403 [1899]). 

The U.S. Army Corps of Engineers regu
lates discharges of dredged or fill material in 
waters of the United States, which includes wet
lands, according to Section 404 of the Federal 
Water Pollution Control Act or Clean Water Act. 

Departmental 
Coordination 

The U.S. Army Corps of Engineers also has 
been active in Delta planning activities since 
1962, when it initiated an investigation of the 
Sacramento-San ~oaquin Delta. 

Intermittent work on this study, done in 
close cooperation with the Department, even
tually led to the release in October 1982 ofa draft 
feasibility report and dmft environmental 
impact statement (EIS) for the Sacramento-San 
Joaquin Delta. 



1982 Study 

In the 1982 study were listed project al- 
ternatives for providing additional flood protec- 
tion, controlling tidal salinity intrusion, enhanc- 
ing recreational opportunities, and preserv- 
ing scenic values. 

Since 1982, the Department has been close- 
ly coordinating its Delta planning programs with 
USACE's efforts to update and finalize this re- 
port. In August 1991 USACE, the Reclamation 
Board, and the Department signed a feasibility 
cost-sharing agreement (FCSA) for a special study 
of the Sacramento-San Joaquin Delta. 

1991 Study 

As with the 1982 study, alternatives for 
improving Delta flood protection plans and re- 
ducing the risk of salinity intrusion will be inves- 
tigated. However, in accordance with the 1986 
Water Resources Development Act and the feder- 
al policy of incurring no net loss to wetlands, the 
current study will provide for investigating sub- 
sidence control alternatives such as converting 
agricultural land to untilled wildlife habitat and 
wetlands and for restoring and enhancing the 
environment. 

In the revised plan, the study is divided into 
two phases. Phase one began in September 1991 
and will be completed in March 1993. In the 
study's final report, a long-term management 
strategy for protecting Delta resources will be 
examined, including problems and potential 
solutions. In the report, cost-effective features 
will be identified for detailed study during 
phase two. 

Phase two, expected to take about four years 
to complete, will include an analysis of alterna- 
tives and methods for developing a recommended 
plan. The results of the study will be reported in a 
feasibility report and EIS. 

An executive committee is providing over- 
all management and policy direction, while a 
study management team is overseeing and coordi- 

nating the execution of the study. The study could 
lead to authorization of a federal flood control 
project in the Delta, which would incorporate as 
many as possible of the Department's Delta plan- 
ning programs. 

U.S. Bureau of Reclamation 

The U.S. Bureau of Reclamation (USBR) 
manages the operation of the Central Valley Proj- 
ect (CVP) and shares with the Department 
responsibilities for meeting water quality and 
flow objectives in the Delta. 

Central Valley Project 

The Central Valley Project, originally rec- 
ommended as a state component in California's 
water plan and constructed by the federal govern- 
ment during the Great Depression, delivers about 
eight million acre-feet of water a year to contrac- 
tors in the Sacramento and San Joaquin valleys 
and Contra Costa and Santa Clara counties. 

Operations Agreement 

Because the Department and USBR share 
responsibilities in the Delta, the Department 
closely coordinates SWP's operation with 
USBR according to a coordinated operations 
agreement signed in 1986. That agreement re- 
placed a system of year-to-year agreements re- 
garding the responsibilities of the Depart- 
ment and USBR in the Delta. 

In the agreement USBR agreed to share 
responsibility for sustaining flows in the Delta 
during dry periods. The agreement is significant 
in that the federal government agreed to accept 
most of the state's water quality requirements for 
the Delta with certain restrictions as to authority 
for determination. Acceptance by the federal gov- 
ernment meant that SWP would not have to supply 
all water necessary to meet water quality and flow 
requirements in the Delta. 
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State Agencies 
This section includes information on the 

State Water Resources Control Board and the 
California Department of Fish and Game. 

State Water Resources 
Control Board 

The State Water Resources Control Board 
(SWRCB), established by the California Legisla- 
ture in 1945, is charged with overseeing water 
rights and water quality for California. 

Composition and Duties 

The Board consists of five members appoint- 
ed by the governor for four-year terms. Appoint- 
ments must be approved by the senate. The gov- 
ernor also appoints the Board's chairperson. 

Among its many responsibilities, the Board: 
Issues permits for the use of all water 
except groundwater and riparian water 

* Distributes state and federal loans and 
grants for constructing sewage facilities 

* Adopts water quality plans, regulations, 
and policies 

* Sets water quality standards for the Delta 

In implementing its mandate to set Delta 
water quality standards, the Board issued Water 
Right Decision 1485: Sacramento-Sun Joaquin 
Delta and Suisun Marsh in 1978. In that decision 
the Board focused on SWP's and CVP's water 
right permits and operations. 

Basically, the Board required the two water 
projects to maintain water quality in the Delta at 
levels that would exist if the two projects did not 
exist. However, after Decision 1485 was adopted, 
various water users as well as the federal govern- 

protections for the San Francisco Bay and Delta. 
In its decision the court broadly interpreted the 
authority of'the Board to establish and enforce 
water quality objectives that ensure reasonable 
protection of beneficial uses of Delta water as well 
as protection for San Francisco Bay. The court 
also ordered the Board to consider the effects of all 
upstream water uses notjust those of the two water 
projects. 

To ensure implementation of the court's 
ruling, which was allowed to stand by the Califor- 
nia Supreme Court, the Board convened the Bay- 
Delta hearings in July 1987. Information about 
those hearings follows. 

Bay-Delta Hearings 

The Bay-Delta proceedings, an extensive 
multiphase hearing process conducted by SWRCB, 
are desighed to result in new water quality and 
flow objectives for the Bay-Delta estuary. The 
proceedings are significant in California's water 
history because the Board's decisions will pro- 
foundly affect all water users, including fish and 
wildlife. 

The proceedings are organized into four 
phases: the evidentiary phase, the water quality 
phase, the scoping phase, and the water rights 
phase. Information about each phase follows. 

Evidentia y Phase 

During the first six months of the hearings, 
which began in 1987, the Board completed the 
evidentiary phase. The Board received and re- 
viewed more than 40,000 pages of exhibits from 
more than 600 speakers representing over 60 
separate organizations. 

Water Quality Phase 

ment challenged it in court. In November 1988 the Board began the 
In 1986 Judge John Racanelli, writing for water quality phase of the proceedings. During 

the state court of appeal, cited National Audubon this phase in 1991, the Board adopted two reports, 
Society v. Superior Court of Alpine County (pub- Water Quality Control Plan for Salinity and Pol- 
lic trust doctrine) in ordering the Board to rethink lutant Policy Document. 

1 116 Preserving the Delta 



Scoping Phase 

To receive testimony on planning activities, 
development of facilities, negotiated settlements, 
flow objectives, and legislative action, the Board 
conducted the first scoping phase workshops in 
March and April 199 1. 

Many workshops were held with Board staff 
members through winter 199 1 to develop a range 
of six alternative measures for protecting the uses 
of Bay-Delta waters. 

Those alternatives included curtailments of 
SWP's exports from the Delta, operational re- 
strictions of the Delta cross-channel gates, and 
modifications of flow and objectives. 

In succeeding months during the scoping 
phase, Board staff members held additional work- 
shops to analyze the impact of the six alternatives 
on the water supply and environment. The De- 
partment provided the water supply impact anal- 
ysis by conducting over 30 system-wide opera- 
tional studies. 

The Department has been extensively in- 
volved in the scoping phase workshops and has 
continued to participate in work groups organized 
during earlier phases of the proceedings to inves- 
tigate: 

Water-year classification for the Sacra- 

mento and San Joaquin River basins 
Agricultural economics 
Delta agriculture 
Agricultural and urban water 
conservation 

* Waste water reclamation 

Several work groups have completed their 
studies and have submitted findings to the Board. 
Concurrent with the workshops previously de- 
scribed, Board staff initiated a water availability 
and use study to determine the effects of water use 
upstream of the estuary on Bay-Delta flows and 
salinity. 

The focus of the study is those water right 
holders with direct diversion rights greater than 
100 cfs or total claimed storage rights exceeding 

100,000 acre-feet. A technical advisory commit- 
tee was formed to allow public participation 
in the study. 

Water Rights Phase 

In April 1992, in conjunction with his new 
water policy, Governor Pete Wilson directed the 
Board to develop interim Delta standards for pro- 
tection of fish and wildlife. To be developed by 
the end of 1992, those interim standards are to be 
applied to the construction and operation of the 
Department's South Delta facilities, which are 
designed to improve the environment and water 
supply capability in the Delta through: 

1. Constructing flow control barriers 
2. Enlarging channels 
3. Modifying export pumping through use 

of the four new pumps at Harvey 0. 
Banks Delta Pumping Plant 

The Board immediately reacted to the gov- 
ernor's directive by suspending the scoping phase 
of the hearings and issuing a water rights hearing 
notice in which a California Environmental Qual- 
ity Act-exempt process was specified. 

The Board began 15 days of formal water 
rights hearing in June and is expected to make a 
water rights decision, thereby setting water qual- 
ity flow and export standards, around December 
1992. That decision will replace Water Right De- 
cision 1485, which was adopted in 1978. 

Department of Fish and Game 

In addition to advising SWRCB on all mat- 
ters affecting fish and wildlife, the Department of 
Fish and Game manages the California Endan- 
gered Species Act (Fish and Game Code sections 
2050-2068 [I 9841). 

Additions to  Endangered 
Species Act 

The Department's biologists review the sta- 
tus of each listed species at least every five years 
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and recommend steps to be taken to increase its 
population. A species or subspecies is listed as 
endangered by vote of the California Fish and 
Game Commission after petition by citizens or 
state officials. 

Actions for Protection 

Once a species is listed, the Department (1) 
monitors its habitat and population trends; (2) 

recommends to other agencies, including the De- 
partment of Water Resources, actions for protect- 
ing the species; and (3) develops management 
plans for protected habitats 

The Department also maintains a statewide 
inventory of California's rare species and natural 
communities. 
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13. Managing 
- 

Delta 
Resources 

o effectively manage San Joaquin River from Threemile Slough east- T 
water in the Sacramento-San Joaquin Delta, ward, are to: 
the Department of Water Resources has devel- 1.  Alleviate flooding in the north Delta, in- 
oped water management programs for three dis- cluding the towns of Thornton and Wal- 
tinct areas of the Delta, the North Delta, South nut Grove. 
Delta, and West Delta. See Figure 13- 1, "Bound- 2. Reduce reverse flow in the lower San 
aries of North, West, and South Delta water man- Joaquin River. 
agement programs," at the end of this chapter. 3. Improve water quality. 

This year, work on the Department's Delta 4. Reduce impacts on fisheries, including a 
water management programs is being accom- fish screen demonstration project. 
plished according to guidelines contained in Gov- 5. Increase SWP's flexibility for water trans- 
ernor Pete Wilson's new water policy, which he fers and improve reliability of its water 
announced in April 1992. As part of his policy, supply - 
the governor directed that to "restore" the Delta The program is also designed to improve 
near-term S O ~ U ~ ~ O ~ S  be implemented and long- navigation and enhance wildlife habitat and rec- 
term solutions be investigated and recommended. reational opportunities. 

In keeping with the governor's policy, the 
Department is reviewing its Delta water manage- Implementation 
ment programs, which are designed to provide 
interim solutions for improving conditions in the . The North Delta Interim Program will be 

Delta. A long-term solution will be reviewed by implemented in phases. The first ~hase ,  which 
the 22- member Bay-Delta Oversight Committee includes preparing the environmental analysis 

appointed by Governor Wilson as part of his new and documentation, is in progress. Other actions 

water policy. (The introductory chapter, "Chang- considered for the first phase include implement- 

ing Ways of Managing Water," includes infor- ing a fish screen demonstration project. 

mation about the water policy proposed by Gov- Other interim phases include: 

ernor Wilson.) Increasing the hydraulic capacity of the 
Mokelumne River channels by dredg- 

North Delta Program ing, improving levees, and creating 
levee setbacks 

The objectives of the North Delta Interim Enlarging the Delta Cross Channel Gate 
Program, which includes the region north of the structure 
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After interim actions are completed, the Depart- 
ment will monitor the project to determine its 
effectiveness. 

Alternatives for future phases will be in- 
cluded in evaluations considered by the Bay- 
Delta Oversight Committee. Those alternatives 
include constructing: 

1. Partial tide gate structures in the Sacra- 
mento River, Steamboat Slough, and 
Threemile Slough 

2. A new channel to connect the Sacramento 
River with the central Delta 

Water Policy Review 

The North Delta Interim Program is being 
reviewed in the context of the governor's water 
policy. The Department is examining the program 
in terms of both a long-term and interim solution 
to restoring the Delta. In addition, the Department 
is continuing to coordinate activities with ap- 
propriate federal, state, and local agencies and 
conduct technical studies.' 

South Delta Program 
The South Delta Program is designed to: 
1. Resolve local problems with water levels 

and circulation. 
2. Provide a means to increase diversions for 

winter banking and storage south of the 
Delta. 

3. Improve conditions in the Delta for 
fisheries. 

In addition, this program was included as 
part of Governor Wilson's water policy as an in- 
terim step in restoring the Delta and improv- 
ing its water supply. 

'The U.S. Army Corps of Engineers is the lead federal 
agency for the North Delta Program according to its regula- 
tory permit authority (Rivers and Harbors Act and Section 
404 of the Federal Water Pollution Control Act and the 
Clean Water Act). 

Proposals 

The environmental review process, current- 
ly in progress, includes proposals by the Depart- 
ment and theU.S. Bureau of Reclamation (USBR) 
for: 

Constructing up to four barrier facilities 
in south Delta channels to improve local 
water levels and circulation 

* Enlarging some existing south Delta 
channels to improve conveyance and 
circulation 
Enlarging Clifton Court Forebay from 
2,180 surface acres to about 5,000 acres 
with new intakes located further north 
Obtaining a permit from the U.S. Army 
Corps of Engineers to increase diversions 
into Clifton Court Forebay, thereby al- 
lowing Harvey 0 .  Banks Delta Pumping 
plant to pump up to the maximum design 
capacity of 10,300 cfs. 

The proposal for increasing diversions into 
Clifton Court Forebay was chosen because it 
provides the Department with: 

1. Operational flexibility necessary to re- 
duce fish losses 

2. Capacity to bank water south of the 
Delta in winter 

3.  Improved reliability of the water supply 

In addition, the alternative allows the De- 
partment to meet the obligations of an agreement 
with the South Delta Water Agency for improved 
conditions for local agricultural diversions. Also, 
improved flow patterns will help salmon migra- 
tions in the San Joaquin River. 

Losses of wildlife habitat due to the enlarge- 
ment of Clifton Court Forebay will be mitigated 
by adopting a wildlife management plan on Sher- 
man Island or Twitchell Island, or both, and on 
other locations as appropriate. The Department 
and USBR have signed an agreement with the 
Department of Fish and Game to define <he area of 
negotiations concerning fishery mitigations. 

I 
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Environmental 
Review Process 

The draft environmental impact reportfenvi- 
ronmental impact statement (EIRIEIS) for the 
program was released in June 1990. Two public 
hearings were held, one on September 19,1990, in 
Sacramento, and the other on September 20,1990, 
in Tracy, California. The public review period 
was extended and ended September 30, 1991. 

Thereview period was extended to allow for 
concurrent review of environmental documents 
for the South Delta Program with the draft envi- 
ronmental documents on the North Delta and Los 
Banos Grandes programs. Those documents 
were released in late 1990. The Department re- 
ceived comments from 15 public agencies and 60 
individuals. 

The final EIRIEIS is scheduled to be com- 
pleted in summer 1993. After the notice of 
determination is signed and filed, state and 
federal regulatory agencies may then act on per- 
mits required to construct and operate the 
proposed facilities. 

The key permit required will be that issued 
by the U.S. Army Corps of Engineers according to 
Section 404 of the Federal Water Pollution Con- 
trol Act (Clean Water Act) for dredging opera- 
tions and Section 10 of the River and Harbors Act 
for navigation. The permit must be coordinated 
with the U.S. Fish and Wildlife Service, National 
Marine Fisheries Service, and the Environmental 
Protection Agency. 

West Delta Program 
The objective of the West Delta Program is 

to implement a land-use management program for 
effectively controlling subsidence and soil ero- 
sion on Sherman Island and Twitchell Island 
while also providing habitat for wildlife and 
waterfowl. 

The Department of Water Resources and the 
Department of Fish and Game have jointly devel- 

oped the wildlife management plan for the two 
islands. That plan is also designed to benefit 
species of wildlife that occupy wetland, upland, 
and riparian habitats and provide recreational 
opportunities for hunting and viewing. In addi- 
tion, property acquired and habitat developed 
through the Department's efforts will be available 
for use as mitigation for impacts associated with 
the Department's ongoing Delta water manage- 
ment programs. 

As a result of implementing the wildlife 
management plan, subsidence would be signif- 
icantly reduced through minimizing oxidation 
and erosion of the peat soils on the islands. Min- 
imizing oxidation and erosion would be accom- 
plished by replacing present agricultural cultiva- 
tion practices with land-use management practic- 
es designed to stabilize the soil. Those practices 
range from minimizing tillage to establishing 
wetland habitats. 

Altering land-use practices could result in 
the following benefits: 

Up to 13,600 acres of managed wildlife 
and waterfowl habitat 

* Increased flood control 
Additional protection of water quali- 

ty in the Delta 
Increased reliability of SWP's water 

supply 
Additional recreational opportunities in 
the Delta 

Also, establishing wetland and wildlife hab- 
itats on the two islands is consistent with national 
and state policies designed to enhance and expand 
wetlands. 

Special Flood 
Control Program 

As a result of the Delta Flood Protection Act 
passed by the California Legislature in March 
1988, $12 million is to be appropriated each year 
until January 1, 1999, for developing two pro- 

Managing Delta Resources 121 



grams designed to prevent flooding in the Delta, funding reductions imposed as a result of the 
the Delta Levee Maintenance Subventions Pro- state's current financial situation will delay the 
gram and the Special Flood Control Program. project until the following fiscal year at the 

Information about the Department's partic- earliest. 
ipation in the Special Flood Control Program 
~ O ~ I O W S .  Implementation 

Protection of Towns and 
Western Delta 

The Special Flood Control Program includes 
a mandate for protecting the towns of Walnut 
Grove and Thornton and the eight islands of the 
western Delta-Bethel, Bradford, Holland, Hotch- 
kiss, Jersey, Sherman, Twitchell, and Webb. 

Those eight islands require protection be- 
cause they (1) support urban areas, including 
public facilities; and (2) are critical to the protec- 
tion of water quality in the Delta. Because fresh 
and salt waters mix nearby, flooding any of those 
islands would allow saline water to intrude further 
into the Delta. 

In July 1989 the legislature approved the 
flood control plan for Thornton and Walnut Grove. 
In the plan immediate improvements for levees 
were recommended as well as several long-term 
improvements to levees, channels, and facilities, 
Implementation of the plan began in 1990. 

Since 1990, a financial study of local cost- 
sharing possibilities has been completed; and a 
cost-sharing agreement has been signed between 
the Department and Reclamation District 348, 
where Thornton is located. 

The final design of the interim facilities 
identified in the flood control plan will be com- 
pleted in September 1992. The design will be 
specifically crafted to protect as much of the 
existing on-levee habitat as possible. Unavoid- 
able loss of habitat will be mitigated by develop- 
ing replacement habitat on a newly purchased 
conservation easement on the nearby Consumnes 
River Reserve. 

Construction on the Thornton project is 
scheduled to begin in spring 1993. However, 

A long-term plan, Actions and Priorities, 
Delta Flood Protection Act, Eight Western Delta 
Islands, was approved in May 1990 by the Cali- 
fornia Water Commission as the second step in 
implementing the flood control program. 

That long-term plan will be used by the De- 
partment to determine how to best use appropria- 
tions to protect the eight western Delta islands. 
Those protections include: 

1. Rehabilitating threatened levees 
2. Documenting levee encroachments on 

Bethel Island and Hotchkiss Tract 
3. Investigating subsidence 
4. Coordinating efforts for rehabilitating 

levees through the use of imported dredged 
material 

5. Verifying elevations in the Delta through 
the use of Global Position System equip- 
ment, which is used in conjunction with 
U.S. Navy navigational satellites 

6. Upgrading levees to the standards includ- 
ed in Bulletin 192-82, Delta Levees In- 
vestigation, published by the Department 
in December 1982 

Information about each protection follows. 

Levee Rehabilitation 

Rehabilitating the threatened levee sites is 
important because it results in time necessary to 
perform long-term improvements to the levees. 

To date, more than $3 million has been spent 
at locations on Webb Tract and Sherman, Twitch- 
ell, and Bethel islands. The costs of rehabilitation 
are divided between the state and the local agen- 
cies; those agencies may pay up to 25 percent of 
the costs. The actual amounts to be paid were 
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determined in an ability-to-pay study completed 
in May 1992 for each island. 

Encroachment Documentation 

Structures encroaching on levees conceal 
seepage, boils, rodents' burrows, cracks, and oth- 
er causes of levee failures. In addition, those 
structures restrict access to sections of the levees 
needing improvements or repairs. In August 1989 
the Department documented 130 encroachments 
on Bethel Island and Hotchkiss Tract. 

The fikt phase of an encroachment study 
was completed in March 1990. The second phase, 
in which waterside structures, bulkheads, and 
retaining walls will be identified, should be com- 
pleted by December 1992. 

Subsidence Investigations 

Subsidence of peat soils is an important 
concern throughout the Delta. As the ground 
surface on an island subsides, the geometry of the 
levee changes; and the levee is less likely to 
withstand the pressure of the water. Flooding is 
likely to occur if the levees are not widened to 
resist it. 

The legislature recognized that problem with 
flooding and in the Delta Flood Protection Act, 
requested the Department to monitor subsidence 
and study its causes. Accordingly, the Depart- 
ment has contributed $190,000 to the U.S. Geo- 
logical Survey (USGS) to help fund an investiga- 
tion of subsidence in the Delta. 

After reviewing preliminary data provided 
by USGS, the Department concluded that: 

Land management practices substantial- 
ly influence subsidence rates. 
Cultivation practices, which help to raise 
soil temperature and lower the water ta- 
ble, dramatically increase oxidation of 
the peat soils. 
Conversion of highly organic peat soils to 
a carbon dioxide gas and the subsequent 

discharge from the peat appears to be the 
primary cause of subsidence. 

Studies designed to quantify rates of sub- 
sidence, with a focus on the underlying physical 
and chemical processes that lead to surface sub- 
sidence, are continuing along with identification 
of land management practices to help minimize 
subsidence. 

Upland Relocation of 
Dredged Material 

As local sources of fill material are depleted, 
new economical sources must be located. The 
Department, in coordination with the U.S. Army 
Corps of Engineers, Reclamation District 341, 
and the Central Valley Regional Water Quality 
Control Board, has implemented a pilot project to 
determine the viability of relocating material from 
the San Francisco Bay Area. 

The program is based on the idea that through 
upland relocation, dredged material can be used 
as a resource to create new wetlands, strengthen 
levees, and protect existing habitats. Currently, 
approximately 2,000 cubic yards of material 
dredged from Suisun Slough has been placed on 
Sherman Island to stabilize the levees. Addition- 
ally, 50,000 cubic yards of dredged material from 
Suisun Bay has been placed on Twitchell Island 
levees. 

The Department realizes that dredged mate- 
rial can be used only if it does not degrade Delta 
water quality. Monitoring and reporting programs 
developed by the Regional Water Quality Control 
Board have been implemented, and no unusually 
high concentrations of metal or minerals and no 
biotoxic effects have been detected. 

Elevation 'Verification 

In 1987 the Department obtained Global Posi- 
tion System equipment, which is used in conjunc- 
tion with U.S. Navy navigational satellites to 
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I 
establish precise horizontal and vertical posi- flood and widened to increase both land and 
tions; field surveys of the Delta were taken by waterside stability. 
satellite in 1989. The data are being used to verify To encourage upgrading of levees to the 

I 
elevations in the Delta and to ensure that im- standards contained in Bulletin 192-82, the De- I 
proved levees will be high enough so overtopping partment is using available special project funds 
will not occur during high-water conditions. when other sources of funds are not available. 

I The National Geodetic Survey will eventu- To augment its flood control actions, the 
I 

ally publish data obtained from those surveys. In Department is developing long-term plans to pro- 
the meantime the Department published an inter: vide higher levels of protection for all eight is- 
im report on the surveys, including elevations lands than currently exists. The preparation of 

I 

verified through data from the surveys. those plans was approved by the California Water 
I Commission in May 1990. The programs result- 

Levee Upgrades ing from those plans will be funded by yearly 
appropriations as provided for in the Delta 

I The Department also is upgrading the levees 
Flood Protection Act. The long-term levee im- I according to standards contained in Bulletin 192- 
provement program for Twitchell Island will be 

82, Delta Levees Investigation. According to those 
completed in 1993. 

standards, the agricultural levees must be raised 
I to provide 1.5 feet of freeboard for a 300-year 
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14. Monitoring 
Water 
Quality 

Californians depend on the State Water Project 
(SWP) for all or part of the water they use every 
day. In addition SWP supplies water for agricul- 
ture, industry, power generation, recreation, and 
fish and wildlife. The quality of water supplied by 
SWP for those beneficial uses is safeguarded 
through an extensive water quality monitoring 
program. 

Water quality objectives for existing or 
potential sources of drinking water are set by the 
State Water Resources Control Board (SWRCB) 
and Department of Health Services (DHS). Ad- 
ditional contractual water quality objectives at 
points of delivery are set by SWP water contrac- 
tors. Water quality in the Delta and Suisun Marsh 
is protected according to SWRCB's Water Right 
Decision 1485 (1978). 

The Department of Water Resources moni- 
tors water quality through an automated network 
of continually operating recorders and laboratory 
analyses of field samples collected at weekly, 
quarterly, monthly, or annual intervals. The De- 
partment conducts special studies to investigate 
water quality at potential problem sites or as a 
result of unique events. 

Information about the Department's moni- 

Delta Activities 

Monitoring activities in the Delta are con- 
ducted according to SWRCB's Decision 1485, 
which was designed to protect beneficial uses of 
water in the Sacramento-San Joaquin Delta and 
Suisun Marsh. As written by SWRCB, the deci- 
sion, which also applies to the U.S. Bureau of 
Reclamation's (USBR) Central Valley Project 
(CVP), includes water quality standards and op- 
erational constraints concerning water flow 
volumes, salinity levels, and export quantities. 
Locations of monitoring sites may be found 
in Figure 14-1, "Water quality monitoring sites 
in Sacramento-San Joaquin Delta," at the end of 
this chapter. 

Constraints on SWP's operations in the Del- 
ta are determined according to water year classi- 
fications, which are determined by criteria includ- 
ed in Decision 1485. Water year classifications 
are based on the Department's May 1 forecast of 
unimpaired runoff to streams in the Sacramento 
River Basin. Values set for Decision 1485 stan- 
dards differ for each type of water year classifica- 
tion. (See Chapter 4, "Collecting and Storing 
Water," for additional information about runoff 
and water year classifications.) 

toring activities, arranged according to "Delta 
Activities" and "Activities Outside the Delta," 
follows. 
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The Department's May 1, 1991, forecast 
resulted in a water year classification of critical 
for fish and wildlife and for agricultural, munici- 
pal, and industrial uses. Since the last wet water 
year (1986), all water years have been classified 
as critical except water year 1989; which was dry. 

Throughout this extended drought, the De- 
partment attempted to meet standards applicable 
to the critical or dry classifications through oper- 
ational decisions concerning (1) releases from 
reservoirs; (2) Delta cross-channel gate opera- 
tions; and (3) Delta exports. Those operational 
decisions were based on real-time monitoring 
data and long-range modeling activities. 

Information about specific monitoring acti- 
vities conducted in the Delta follows. The infor- 
mation is organized according to "Decision 
1485 Standards," "Special Delta Surveys," and 
"Fish and Agricultural Protections." 

Decision 1485 Standards 

Decision 1485 includes standards for the: 
1. Amount of outflow and water exported 

from the Delta 
2. Water quality 
3. Requirements for monitoring hydrody- 

namic and biotic conditions 
Information about activities related to those 

standards follows. 

Outflow and Export 
Standards 

Water quality in the Delta is influenced by 
the volume of seaward, freshwater flow from the 
Sacramento River and San Joaquin River as well 
as by the amount of water consumed or used in 
the Delta and the amount of water exported from 
the Delta. 

The Delta Outflow Index (DOI) is a calcu- 
lated approximation of that seaward freshwater 
outflow as it passes Chipps Island near Pittsburg, 
beyond the confluence of the Sacramento River 
and San Joaquin River. 

The Delta outflow and export standards are 
important because they help to ensure: 

1. Water quality in the Delta 
2. Preservation of Suisun Marsh 
3. Survival of striped bass, salmon, and oth- 

er important aquatic estuarine species 

During May, June, and July, withdrawals of 
water from the Delta through Harvey 0. Banks 
Delta Pumping Plant are limited according to ex- 
port and outflow standards included in Decision 
1485. A11 Decision 1485 export and Delta outflow 
standards were met during 1991 in spite of the 
fifth consecutive year of drought conditions. 

The average daily DO1 for 1991 averaged 
only 5,900 cfs (cubic feet per second), a DO1 only 
slightly greater than the 1990 value of 5,300 cfs. 
By contrast, in the critical and dry years of 
1988 and 1989, thedaily outflows averaged 8,621 
cfs in 1988 and 11,507 cfs in 1989. In wet years 
such as 1984 and 1986, the DO1 averaged over 
20,000 cfs daily. 

A dry fall and winter statewide were ame- 
liorated by a series of winter storms in late Febru- 
ary through March, 1991. The March storms 
yielded more than 25 percent of the total yearly 
Delta outflow volume and resulted in 22 of the 
year's 25 days of Delta average outflow over 
10,000 cfs. During the same time, precipitation in 
northern California increased to 256 percent of 
normal. The highest mean monthly DO1 during 
1991-17,300 cfs-also occurred in March. 

The months following March were again 
dry; a mean monthly DO1 under 5,000 cfs oc- 
curred in six of the months. The lowest monthly 
mean DO1 of the year-3,100 cfs-occurred in 
August 1991. The Sacramento River Index for 
1991 was 8.7 million acre-feet, resulting in a 
critical 199 1 water year. 

Water Quality 
Standards 

Water quality in the Delta depends primarily 
on a balance between freshwater, downstream 
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flows and saltwater tidal incursions. During peri- 
ods of lower-than-normal river flow, water is 
released from SWP's and CVP's reservoirs (Shas- 
ta, Oroville, and Folsom) to meet all Delta stan- 
dards through balancing Delta outflow and pump- 
ing needs. The dual operational objectives of both 
SWP and CVP systems are to: 

1. Fully comply with all Delta standards 
and agreements. 

2. Conserve surplus water for uses other 
than those needed to comply with 
standards. 

Releases from SWP's and CVP's reservoirs 
are coordinated to accomplish both of those 
objectives. 

Data Evaluated 

In scheduling SWP operations each day, 
Department personnel review data about tidal and 
weather conditions in the Delta as well as readings 
from samples collected each hour to determine 
water quality. 

Occasionally, because of unexpected and 
sudden changes in local climatological condi- 
tions, Delta tides may be larger than those fore- 
casted; and Delta water quality conditions may 
rapidly deteriorate due to the large tidal influxes. 
To improve water quality in those conditions, 
SWP and CVP may: 

* Increase the amount of water released 
from reservoirs. 
Reduce the amount exported from 
the Delta. 
Both increase releases and reduce ex- 
ports. 
Close the cross-channel gate. 

Releases from reservoirs require a carriage time 
of between one to four days to reach the Delta. 

Standards Exceeded in 1991 

During calendar year 199 1, one Delta water 
quality standard, the municipal standard for mean 
daily chloride at the Contra Costa Intake, was ex- 

ceeded. The standard, which is 250 mg/L (milli- 
grams per liter), was exceeded for 12 days be- 
tween February 20, 1991, and March 12, 199 1, 
because of a combination of adverse factors, in- 
cluding (1) exceptionally high tides at Antioch 
during late February and early March ; (2) strong 
westerly winds; (3) high consumptive use in the 
Delta; (4) physical failures at the Suisun Marsh 
salinity control gates; and (5) limited water sup- 
plies due to the continuing drought. 

Mean daily Delta outflow was increased by 
curtailing SWP and CVP Delta exports during 
both tidal events. However, even by curtailing 
exports, the Department and USBR were unable 

i 

to immediately bring the chloride concentrations 
into compliance with the standard. High salinity 
levels in water from local drainage may have 
contributed to the slow recovery time. 

Phytoplankton Distribution 
and Productivity 

Suspended, single-celled microscopic plants, 
phytoplankton, form the base of the food chain for 
much of the Delta's fish and wildlife. Measure- 
ments of chlorophyll a indicate the amount of 
phytoplankton or standing crop and reflects the 
Delta's potential for primary productivity. 

Community composition of phytoplankton 
is also studied to determine the biological effects 
of SWP and CVP operations in the Delta. Data on 
phytoplankton also are used to track long-term 
changes in the estuarine food web and to forecast 
potential problems with taste and odor in munici- 
pal water supplies. 

Throughout most of the Delta, Suisun Bay, 
and San Pablo Bay, concentrations of chlorophyll 
were low during 199 1. Chlorophyll concentra- 
tions remained below 15 p g L  (micrograms per 
liter) for the northern and central Delta and below 
6 pg/L for Suisun Bay and San Pablo Bay. 

In contrast, concentrations of chlorophyll 
were high during summer and fall in the southern 
Delta where concentrations reached 130 pg/L in 
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June and September. Those chlorophyll maxima 
were associated with the presence of a mixed 
phytoplanktoncommunity comprised of diatoms, 
greens, and flagellates including Thalassiosira 
spp., Cyclotella spp., and Skeletonema gotamos. 

Special Delta Surueys 

Special surveys of communities of 
aquatic plant and benthic (bottom-dwellin') 
organisms were conducted in the Delta during 
1991. Information about the surveys follows. 

Aquatic Plant Communities 

Surveys of vegetation are used to docu- 
ment long-term and seasonal changes in the Del- 
ta's aquatic vegetation. Results of biannual sur- 
veys have consistently indicated a seasonally sta- 
ble littoral zone plant assemblage composed of 
submersed aquatic species. Much of the biomass, 
however, consists of emergent species, primarily 
the common tule (Scirpus acutus) and occasional- 
ly the water hyacinth (Eichhornia crassipes). 

Surveys of vegetation were conducted in the 
csntral and south Delta during November 199 1 to 
augment the Department of Food and Agricul- 
ture's (DFA) annual search for the aquatic weed 
hydrilla (Hydrilla verticillata), a rapidly spread- 
ing water weed that reduces flow capacity in canal - 
systems and clGgs municipal water works. No 
hydrilla were detected in the Delta. 

Benthic Community Survey 

The Department w@ks with other agencies 
to survey and document biological and hydrolog- 
ical conditions in the Delta. The information 
gained through those surveys is used by the 
Department to identify the many factors influenc- 
ing community dynamics, including potential 
impacts from SWP operations. 

Through compliance monitoring activities 
in 1991, the Department documented that the 
overall dominance of introduced benthic species 

persisted throughout 1991. In fact, since 1987 at 
least one introduced benthic organism has been 
among the top four numerically dominant organ- 
isms at each of the five benthic monitoring sites, 
which are located in Suisun Bay and the western, 
central, and southern Delta. 

The newly introduced species Hemileucon 
hinumensis, Potamocorbula amurensis, and Gam- 
marus diaberi along with the established exotic 
Corbicula fluminea appear to have established 
dominance in portions of the estuary. The benthic 
communities of the Delta and Suisun Bay contin- 
ue to be altered by the multiyear drought and the 
introduction of exotic species. 

Fish and Agricultural 
Protections 

Rock barriers were installed on Old River to 
increase the survival of migrating salmon and on 
Middle River to enhance water quality and quan- 
tity during the agricultural irrigation season. In- 
formation about the installations follows. 

Old River Barrier 

As part of a February 1969, joint agreement 
between the Department, U.S. Fish and Wildlife 
Service (USFWS), USBR, and DFG, the Depart- 
ment installs a temporary rock barrier at the head 
of Old River during years when flows are forecast 
to be low in the fall. 

The barrier helps migrating salmon and steel- 
head trout survive by increasing net downstream 
flows in the lower San Joaquin River and allevi- 
ating the dissolved oxygen depression ( less than 
5 mgL) that can occur in the Stockton Ship Chan- 
nel when flows are low and water temperatures 
are high. In 1991 flows in the San Joaquin River 
in 1991 were lowest since the drought of 1976-77 
and contributed to the lowest measurement of dis- 
solved oxygen levels in the Stockton Ship Chan- 
nel since the beginning of the current (1987-1991) 
drought. 
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To increase net downstream flows and force 
more water down the San Joaquin River, through 
the channel, a temporary closure was completed 
at the head of Old River on September 13, 199 1. 
In spite of the closure, exceptionally low dis- 
solved oxygen levels (3.0 mg/L or less) were 
recorded in the Rough and Ready Island area in 
late September and early October. Recovery to 
levels greater than 5.0 mg/L finally occurred in 
the channel in early November. The barrier was 
removed on November 27, 1991. 

Middle River Barrier 

check structures of the North Bay, South Bay, 
Coastal branch, and main canal of the California 
Aqueduct. Other monitoring activities are con- 
ducted at state reservoirs north of the Delta, Lake 
Oroville, Antelope Lake, and Frenchman Lake. 

Delta exports are normally the sole source of 
water for SWP facilities and reservoirs south of 
the Delta. Most Delta water is exported south 
during the winter months when the greatest fresh- 
water outflow occurs; San Luis Reservoir, the 
only SWP conservation storage facility between 
the Delta and southern California, is usually filled 
by May 1. As a result, reservoirs south of the Delta 

A rock barrier was placed in Middle River are usually supplied with the highest quality wa- 

on April 4, 1991, for the agricultural irrigation ter. Other sources of water to SWP in 1991 
included infrequent localized storm inflow season and removed on September 13, 1991, as 

specified in an October 1986 agreement with the and groundwater pumped in as part of a drought 

Department, South Delta Water Agency, and relief program. 

USBR. The barrier helped to: 
Water samples are analyzed to determine 

total levels of dissolved solids and concentrations 
* Increase and stabilize water levels for 

of chlorides, sulfates, sodium, boron, and other more consistent diversions of agri- 
constituents. Those levels are compared with 

cultural water. 
monthly average water quality objectives Improve circulation and flush the shallow 

sloughs and river reaches in the South included in Article 19, "Water Quality," of the 

Delta. water supply contracts.' 

Activities Outside the Delta 
Activities conducted outside the Delta in- 

clude monitoring water quality standards; con- 
ducting temperature studies at Oroville Reser- 
voir; protecting water quality in the Suisun Marsh; 
and developing and implementing a program for 
improving drainage in the San Joaquin Valley. 
Information on those activities follows. 

Temperature Studies 

During summer 1990, Lake Oroville storage 
fell to the lowest level since the 1977 drought. 
Overall, Lake Oroville storage was slightly high- 
er during 1991 except during June and July 
when the lake's elevation was almost identi- 
cal with the elevation recorded in 1990. Eleva- 
tions in 1991 remained between 20-feet and 
30-feet higher than 1990 levels throughout 

Water Quality 
Monitoring 'For information about SWP water quality, see Bul- - 

letin 132, Appendix E, Water Operations in the Sacra- 
The Department monitors water quality at mento-Sun Joaquin Delta and the monthly publication, 

approximately 30 SWP stations located outside State Water Project Operations Data. Contact Publica- 
tions, Department of Water Resources, P.O. Box 942836, 

the 20 stations are located Sacramento, California 94236-0001 for copies of the 
south of the Delta at reservoirs, power plants, and publications. 
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the remainder of the year--close to 40 percent 
of operational capacity. 

As a result of lower lake elevations during 
1990 and 1991, the colder thermal lake water 
layer dropped below the intake structure for the 
Edward Hyatt Powerplant. Consequently, in late 
summer water drawn from the warmer, acces- 
sible lake surface reached the downstream 
Feather River Fish Hatchery at temperatures 
above the guidelines specified in a 1983 opera- 
tions agreement between the Department and 
Department of Fish and Game (DFG). 

During 1990, the Department modified the 
movable control shutters of the intake structures 
to reach cooler reservoir water levels and cut back 
the rate of generation at the Edward Hyatt Power- 
plant. In addition, the Department conducted spe- 
cial studies of (1) lake temperature profiles; (2) 
power generation relative to river water tem- 
perature; (3) configurations of shutters at the 
intake structures; and investigated opening the 
river release valve beneath the dam for access to 
cooler water levels. The Department determined 
that effective measures for reducing temperatures 
were limited to manipulating the shutter and vary- 
ing power operations. 

During 1991, as temperatures in the down- 
stream hatchery approached limits set in the 1983 
guidelines, power plant generation was cut back, 
resulting in a drop in the water temperature. In 
spite of those operational changes, however, the 
temperature in the fish hatchery exceeded the 
specified maximum by one degree for two days in 
September; one degree during October; and by 
one to two degrees during most of November. 
Temperatures returned to acceptable limits at the 
end of November. 

During the first week in November, a chiller 
unit was installed in the hatchery at the intake of 
the water supplied to salmon egg trays. The unit 
effectively reduced water temperature by 4 de- 
grees to 5 degrees. 

Protection of 
Suisun Marsh 

Suisun Marsh, consisting of approxi- 
mately 55,000 acres of tidal and managed 
brackish water wetlands and 29,000 acres of 
bays and sloughs, is one of the largest contig- 
uous brackish water tidal marshes in the Unit- 
ed States. Situated in southern Solano County, 
west of the Sacramento-San Joaquin Delta and 
north of Suisun Bay, the marsh encompasses 
more than 10 percent of California's remaining 
natural wetlands. In addition, the marsh is the 
resting and feeding ground for millions of water- 
fowl migrating on the Pacific Flyway. 

Since the early 1970s, the Department as 
well as the legislature, SWRCB, USBR, and other 
agencies have acted to preserve Suisun Marsh as 
a unique environmental resource. As part of its 
responsibility for protecting Suisun Marsh, 
SWRCB included water quality standards for 
Suisun Marsh in Decision 1485, which applies to 
the operation of SWP. Information about those 
standards as well as the Department's efforts to 
enforce them follows. 

Decision 1485 Standards 

Water quality standards issued by SWRCB 
in Decision 1485 were designed to provide an 
optimum habitat for plants and waterfowl and to 
preserve the Suisun Marsh as a brackish water 
tidal marsh. 

Through Decision 1485, SWRCB required 
the Department and USBR to develop and fully 
implement a plan in cooperation with other agen- 
cies to ensure that standards in Decision 1485 
were met. The Board called for a fully implement- 
ed plan of protection for Suisun Marsh by October 
1, 1984. In 1984, the Department published Plan 
of Protection for the Suisun Marsh, which includ- 
ed the environmental impact report (EIR) pre- 
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pared in cooperation with DFG, Suisun Resource 
Conservation District, and USBR. Contributions 
were also provided by USFWS. The plan con- 
tained a proposal for implementing methods to: 

Monitor water quality. 
Develop management plans for wetlands. 
Install, in phases, physical facilities to 
improve the water quality of the inner 
marsh. 

The EIR included information about actions 
identified in the plan as well as about effects of 
each action. According to the plan, the lead agen- 
cies-the Department and USBR-while plan- 
ning subsequent actions would prepare supple- 
mental environmental documentation if new sig- 
nificant impacts were identified. 

A six-phase plan to protect the marsh was 
suggested. Components of the first two phases of 
the plan have been completed. Those phases in- 
clude (1) developing a distribution system for 
Morrow Island and Roaring River and creating a 
Goodyear Slough outfall (phase one); and (2) 
constructing the Suisun Marsh salinity control 
gates (phase two). Components still to be com- 
pleted include constructing the Boynton-Cordelia 
ditch (phase three) and the Cordelia-Goodyear 
ditch and the Goodyear Slough culverts (phase 
four); developing the Grizzly Island distribution 
system (phase five); and constructing the Potrero 
Mills ditch (phase six). 

At USBR's request, however, SWRCB reset 
the time and method for complying with the 
condition to protect Suisun Marsh from a one- 
time completion date of October 1, 1984, to a 
staged implementation plan to be completed by 
October 1,1997. The revised time scheduled was 
specified in a letter issued on December 5, 1985, 
and specific revisions were made to Table I1 of 
Decision 1485. 

Options for compliance times and locations 
were also part of the revision. The State Water 
Resources Control Board provided the Depart- 

ment and USBR with the option to select from a 
set of alternate times and locations for compli- 
ance; the Department and USBR were to inform 
SWRCB of their choice, which would depend on 
the effectiveness of existing salinity control facil- 
ities and operations. 

As revised and selected by the Department 
and USBR , dates for compliance vary from 1988 
for locations in Suisun Marsh and the Sacramento 
River to 1994 for a location in the southwestern 
area of the marsh. 

Presentation Agreement Standards 

In 1986 federal legislation (Public Law 99- 
546) authorized funds to USBR for protecting ' 
Suisun Marsh. In March 1987 the Department, 
USBR, DFG, and the Suisun Resource Conserva- 
tion District signed the Suisun Marsh Preserva- 
tion Agreement. 

The agreement ensures that salinity levels in 
Suisun Marsh channel water will be maintained as 
prescribed to mitigate for adverse effects on the 
Marsh, as well as on other upstream diversions. 
An important feature of the agreement is the Sui- 
sun Marsh salinity control gates facility, which 
the Department and USBR evaluated in fall 1988 
to determine if the facility could help the agencies 
ensure acceptable salinity levels as required by 
the revised Decision 1485 and the preservation 
agreement. 

As in Decision 1485, the agreement includ- 
ed specific salinity compliance standards for Marsh 
channels. However, unlike Decision 1485, the 
times for compliance are linked to the date on 
which the Suisun Marsh salinity control gate 
facility was considered operational (November 
22, 1989) and includes provisions to allow for 
higher salinity levels during periods when water 
supplies are low. The compliance options for the 
locations are consistent with the Decision 1485 as 
revised. 
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Article 8 of the preservation agreement con- 
tains more explicit requirements than does Deci- 
sion 1485 for linking the times and locations of 
future compliance standards to the construction 
of specific salinity control facilities. The imple- 
mentation of the next preservation agreement 
compliance standard is scheduled to begin on 
October 1, 1994, five full construction seasons 
after the Suisun Marsh salinity control gate facil- 
ity became operational. 

ton-Cordelia ditch. This third phase is designed 
to help the Department and USBR meet Deci- 
sion 1485 salinity control standards effective 
October 1, 1991. 

Interim actions included using North Bay 
Aqueduct water to control salinity in the north- 
western region of the marsh. Long-range ac- 
tions include conducting the environmental 
analyses necessary to implement phases three 
and four. 

Standards Exceeded in 1991 Interim Measures 

From January 1, 1991, through March 8, When planning for the Boynton-Cordelia 

1991, two Suisun Marsh standards were exceed- ditch began in June 19903 the Department and 

ed: (1) the monthly average daily mean high-tide USBR recognized that they could not meet the 

electrical conductivity (EC) for Beldons Landing Decision 1485 standard scheduled to be in effect 

during January and February and for Collinsville On October Planners have only 
and National Steel in February; and (2) the Chipps months to identify alternative actions; prepare 
Island 28-day running average of mean daily EC. and certify the necessary environmental docu- 

The Chipps Island standard was mentation; obtain permits; and implement the 

for half of January, all of February, and for eight project- Consequently 9 the Department and USBR 

days in March. Those standards would not have began a test to determine whether, as an interim 

been exceeded had the Department of Fish and measure, water the Aqueduct 
Game approved, as was expected based on previ- could be used to control salinity in the northwest- 

ous years' signing, a petition to replace one stan- ern region ofthe Marsh. 

dard with another for testing purposes. Determining whether North Bay Aqueduct 
water may be used as an interim measure is criti- 

Salinity Control Project cal because if the water can be used, the Depart- 
ment will be able to: 

Results of tests of the salinity control facil- Determine information needed for the 
ities conducted in 1988 indicated that additional Western Suisun Marsh Salinity Control 
control measures were needed to meet the western Project environmental review documents 
Suisun Marsh channel water salinity standards. * Meet northwestern Marsh standards re- 

Consequently, to prevent duplication of gardless of the operation of the Suisun 
activities and expedite planning and environmen- Marsh salinity control gates and within 
tal review, the planning and environmental re- the times set in Decision 1485. 
view activities for the third and fourth phases 

If water year 1993-94 is critically dry, an 
contained in Plan of Protection for the Suisun 

estimated 50 cubic feet per second of North Bay 
Marsh were combined in a single project, the 

Aqueduct water will be needed during the months 
Western Suisun Marsh Salinity Control Project. 

of January, February, and March to maintain 
To ensure standards were met, the Depare- 

northwestern marsh channel water within Deci- 
ment developed both interim and long-range ac- 

sion 1485 standards. 
tions. Interim actions came about as a result of 
planning the third phase of the project, the Boyn- 

I 
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Long-Term Measures phase, salinity levels in the marsh will be simulat- 

For implementing the third and fourth phas- 
es contained in Plan of Protection for the Suisun 
Marsh, The Department, USBR, and staff mem- 
bers of the Suisun Marsh Technical Advisory 
Committee used the alternative actions contained 
in the plan as a starting point for identifying 
actions for analysis in the environmental review. 

A public scoping meeting was held Decem- 
ber 13, 1990, to get public comments about alter- 
native actions to meet future salinity standards. 
Monthly meetings of the Suisun Marsh Technical 
Advisory Committee and Western Salinity Con- 
trol Project planning workshops were held to 
obtain comments from agency representatives. 
The scoping report was jointly prepared by the 
Department and USBR and published in August 
1991. 

The scoping report includei information 
about the plan of protection and alternative ac- 
tions proposed by agencies and the public during 
the scoping phase. It also contains study plans for 
an environmental impact analysis and an engi- 
neering feasibility analysis conducted to deter- 
mine the likelihood of meeting SWRCB's water 
salinity standards in the Suisun Marsh Channel. 

In the scoping report stand-alone actions 
and 134 combinations of actions were identified 
for consideration. To be engineeringly feasible, 
an alternative action must meet future western 
Marsh SWRCB standards during the selected 
critically dry periods of water years 1988, 1989, 
and 1990. 

ed using average tidal conditions and the hydrol- 
ogy for the 1990 water year. Results from those 
studies will help in (I)  eliminating alternative 
actions that would not meet project objectives; 
and (2) determining general channel dimensions 
for alternative actions that appear to meet the 
project's objectives. 

The second phase of the study is designed to 
simulate Marsh hydrodynamic and salinity condi- 
tions using historic boundary tides'and salinities 
for the three water years. The results of those 
studies will be used in making detailed environ- 
mental impact analyses and constructing general 
design parameters for the facility. 

The Western Salinity Control Project EIR 
and EIS (environmental impact statement) are 
being prepared according to the guidelines for the 
California Environmental Quality Act and the 
National Environmental Policy Act. The work for 
preparing the reports is grouped into the follow- 
ing tasks: 

1. Evaluation of the existing system 
2. Engineering design and analysis 
3. Engineering feasibilitylenvironmental 

impact analysis flow and water quality 
modeling 

4. Environmental and socioeconomic im- 
pact analyses 

5. Environmental documentation for the 
joint EIRIEIS, including permits 

The draft environmental impact reportktatement 
is scheduled for distribution in August 1993. 

The determination as to whether actions will 
meet standards will be made by examining results Sari Toaquin valley 
from a mathematical model of salinity levels in Drainage Program 
Suisun Bay, Suisun Marsh, and the Delta. If an 
alternative action appears to meet standards, a Agricultural drainage, especially drainage 

detailed study will be conducted and its environ- on the west side of the San Joaquin Valley, pre- 

mental and socioeconomic impacts, analyzed. sents two basic problems for farmland irrigated 

Because of the large number of alternative with water supplied by CVP and SWP. Those 

actions to be studied, a two-phase approach is problems involve: 

being followed to evaluate them. During the first 
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1. Salt buildup and water logging of irrigat- 
ed lands due to a high groundwater ta- 
ble-conditions that adversely affect 
crops and productivity 

2. Toxic or potentially toxic trace elements 
in the shallow groundwater, which when 
drained and discharged to streams, ponds, 
or wetlands, can adversely affect fish and 
wildlife 

To solve or mitigate the effects of those 
problems, the Department continues to work with 
federal and local agencies as well as environmen- 
tal groups and private irrigators. For example, the 
Department has entered into a memorandum of 
understanding with state and federal agencies to 
implement the recommended plan of the San 
Joaquin Valley Drainage Program. Those agen- 
cies include USBR, USFWS, U.S. Geological 
Survey (USGS), DFG, U.S. Soil conservation 
Service, SWRCB, and DFA. 

All eight agencies are keenly interested in 
correcting the agricultural subsurface drainage 
and related problems in the west side of the San 
Joaquin Valley and are encouraging irrigators and 
local residents interested in solving the drainage 
problem to take the actions necessary to make the 
drainage management plan succeed. Conse- 
quently, the interagency group is establishing a 
committee of actively involved representatives, 
including representatives of both irrigation and 
environmental interests, to workclosely with them 
to implement the plan at the local level. 

The interagency group is also preparing a 
coordinated five-year work plan to explain the 
proposed individual agency drainage-oriented 
programs as well as the methods for financing 
implementation of the plan. 

Meanwhile, the Department continues its 
drainage-related activities: collecting data; redu- 
cing drainage; treating drainage; and constructing 
evaporation ponds. Information about those ac- 
tivities follows. 

Data Collection 

The Department has continued its coopera- 
tive studies with USGS on the occurrence, move- 
ment, and fate of selenium in drainage problem 
areas. Monitoring continued on a network of 20- 
foot deep wells installed in the Tulare Lake Basin 
to study the horizontal movement of selenium as 
well; and (2) well clusters (well depths ranging 
from 20 to 200 feet) that were installed to inves- 
tigate the vertical movement of selenium. Two of 
the well clusters were installed in fiscal year 
1990-91. The Department plans to install approx- 
imately 30 clusters by 1994. 

The U.S. Geological Survey will interpret 
data collected from the study and publish the final 
report when the study ends in 1994. However, a 
report for work conducted in 1891 will be avail- 
able in 1993. 

In addition, the Buena Vista Water Storage 
District is conducting a comprehensive study of 
groundwater to determine the source and cause of 
shallow, rising groundwater tables; and (2) inves- 
tigating corrective measures. 

Drainage Reduction 

The Department continued its demonstra- 
tion and education programs to promote the prac- 
tice of improved irrigation and drainage manage- 
ment techniques. Specifically, those programs 
included efforts such as: 

1. Jointly funding a position for a water 
conservation coordinator to help eight 
irrigation districts improve water man- 
agement practices 

2. Conducting a field study of four irriga- 
tion systems to compare water applica- 
tion, yield, and drainage water reduction 

3. Conducting field demonstration of fur- 
row irrigation systems to compare unifor- 
mity of distribution, efficiency of irriga- 

I 
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tion, rate of water application, crop yield, (2) generate data to optimize reactor design; and 
and amount of drainage water reduced (3) investigate sludge treatment and disposal op- 

4. Studying thequantity/quality relationship tions. So far, the foundation has conducted scale 
of drainage water production studies of the treatment process in the laboratory 

5. Testing at the water district level the and started to operate and evaluate the pilot pro- 
effectiveness of tiered-block water pric- gram. 
ing 

6. Using saline irrigation water to test the Eva~oration Ponds 
results of an experimental agroforestry 
project on the long-term maintenance of 
favorable salt and water balance 

7. Funding six short courses (one-day and 
two-day duration) in the technological 
aspects of irrigation and drainage manage- 
ment for field employees, growers, and 
water district managers 

Drainage Treatment 

In 199 1 the Department began operating the 
multiagency drainage treatment research and dem- 
onstration facility near Tranquillity. One of the 
main programs, a pilot project for using bacteria 
to remove selenium from drainage water, is coop- 
eratively funded by the Department and USBR 
and conducted by California State University's 
Fresno Foundation. 

The program is designed to (1) evaluate the 
effectiveness of the selenium removal process; 

The final report on the cumulative impacts 
of evaporation ponds on wildlife in the San Joaquin 
Valley was to be published in fall 199 1. However, 
in its review of the report, the coordination com- 
mittee expressed significant disagreements; and 
the final report is now scheduled for completion in 
July 1992. 

The Department is continuing its effort to 
develop acceptable criteria for designing, construc- 
ting, operating, and managing evaporation ponds 
to minimize impacts on wildlife and groundwater. 
The Department has also initiated a study with 
University of California, Los Angeles, to examine 
the development of alternative habitats to mini- 
mize or offset the adverse impacts of evaporation 
ponds on wildlife. In addition, the Department- 
funded USFWS studies designed to assess the 
effectiveness of evaporation ponds are continu- 
ing. The Department expects the studies to be 
completed within two years. 
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C3 Sacramento R~ver at Greens Landing D14A Big Break near Oakley 
C7 San Joaquln River at Mossdale Br~dge D l  5 San Joaquin Rlver at Jersey Point 
C9 West Canal at mouth of ~ntake to Cllfton D l 6  San Joaquin River at Twitchell Island 

Court Forebay D l 9  Franks Tract near Russo's Landlng 
C10 San Joaquln Rlver near Vernalls D22 Sacramento R~ver at Emmaton 
D4 Sacramento River above Point Sact'amento ~ 2 4  Sacramento River below Rio V~sta Br~dge 
D6 Su~sun Bay off Bulls Head Po~nt near D26 San Joaquln Rlver at Potato Po~nt 

Martinez D28A Old R~ver oppos~te Ranch Del RIO 
D7 Grizzly Bay at Dolphin near S U ~ S U ~  Slough ~ 4 1  San Pablo Bay near P~nole Point 
D8 Suisun Bay off M~ddle Point near Nlchols MD7A Little Potato Slough at Buckley Cove 
D9 Honker Bay near Nlchols MDlO D~sappo~ntment Slough at Bishop Cut 
D l 0  Sacramento River at Chlpps Island P8 M~ddle R~ver at Buckley Cove 
D l  1 Sherman Lake near Antloch PIOA Middle R~ver at Union Point 
D l 2  San Joaquln River at Antioch Ship Channel p l 2  o ld River at Tracy Road Br~dge 

Fig. 14-1. Water quality monitoring sites in Sacramento-San Joaquin Delta 
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Delivery cvapa 

F orecasting water delivery 
capabilities is an integral and necessary part 
of the Department of Water Resources' water 
management plan. In some years the State Water 
Project (SWP) may not have the water supply 
necessary to deliver full amounts of entitle- 
ment water. Consequently, the Department must 
annually determine the amount of water that can 
be approved for delivery while retaining a prudent 
reserve for future use. Once the amount of water 
to be delivered is determined, the Department 
must review contractors' annual requests for wa- 
ter and determine amounts it reasonably expects 
can be delivered. 

This chapter includes information about the 
methods used by the Department to (1) forecast 
delivery capabilities through preparing water 
budgets; and (2) approve amounts of entitlement 
water to be delivered. 

Water Budgets 
According to provisions contained in water 

supply contracts, contractors are required to re- 
quest by October 1,1991, amounts of entitlement 

To determine the amount of water available 
to be delivered each calendar year, the Depart- 
ment uses a procedure developed over several 
years through extensive hydrologic probability 
analysis and discussions with SWP's water con- 
tractors. That procedure, the water budget, was 
used in late 1991 to approve entitlement water for 
delivery in 1992.' 

Basis for Water Budget 

The water budget is based on the relation- 
ship between four variables: 

1. Water supplies forecast at a certain level 
of probability for the current water year 

2. Current amount of carry-over storage 
3. Targeted amount of end-of-year carry- 

over storage 
4. State Water Project's total delivery capa- 

bility for the calendar year 

The Department's objective in formulating 
and using the water budget is to ensure that: 

I. Sufficient carry-over storage will be 
maintained. 

water for delivery in 1992. The Depaarnent 'Since 1978 SWP. s operational decisions have been 
approve or modify those requests by December 1, based on the annual analysis of the risk of delivering water - 
199 1. However, because the Department cannot instead of storing it for future use. Such an analysis provides 

accurately predict the amount of precipitation Gal- the Department with a rational means of deciding the amount 
of water to deliver in a given year and the amount to leave 

ifornia receive in winter and it must in storage to pmvide for dry periods. That procedun was 
estimate the amount of water available to SWP for previously known as the Rule Curve or Delivery Risk 

delivery in 1992. Analysis. 
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TABLE 15-1 

Six-Year Comparison of Total Yearly Amounts 
of Entitlement Water Requested for 

Delivery in 1991 Through 1996 with 
Contractual Amounts 

Amount Contractual Percentaf 
Yearaf Year of Requested (a Amount Contractual 
Request Delivery (Acre1eet) (Acre-feet) Amount 

1986 1991 2,972,543 4,130,856 72.0 
1987 1991 3,152,935 4,130,856 76.0 
1987 1992 3,281,998 4,138,816 79.0 
1988 1991 3,157,424 4,130,856 76.0 
1988 1992 3,313,605 4,138,816 80.0 
1988 1993 3,362,707 4,146,966 81.0 
1989 1991 3,469,231 4,130,856 84.0 
1989 1992 3,549,410 4,138,816 86.0 
1989 1993 3,596,715 4,146,966 87.0 
'1989 1994 3,643,810 4,154,201 88.0 
1990 1991 3,858,328 4,130,856 93.0 
1990 1992 3,861,393 4,138,816 93.0 
1990 1993 3,978,636 4,146,966 96.0 
1990 1994 . 3,858,150 4,154,201 93.0 
1990 1995 3,860,583 4,163.066 93.0 
1991 1992 4.014,940 4,138.816 97.0 
1991 1993 4,165,201 4,146,966 100.4 
1991 1994 4,056,711 4,154,201 98.0 
1991 1995 4,088,147 4,163,066 98.0 
1991 1996 4,174,064 4,169,311 100.1 

a) IncludeS amounts 01 deferred entitlement water. 

2. Next year's requirements to protect water 
quality in the Delta will be met. 

3. At least emergency water deliveries 
could be made in the following year with
out the need for extraordinary measures. 

Modifications to Budget 

Because of the difficulty in forecasting pre
cipitation and the amount of precipitation re
ceived during the year, the Department may have 
to modify the amount of entitlement water it 
approved in December for delivery during the 
next calendar year. 
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Those revised estimates are based on half 
the amount of active storage at Oroville and San 
Luis reservoirs; delivery estimates for subsequent 
years are based on the remaining half. 

Approval of Deliveries 

In fall 1991 SWP contractors submitted re
quests for entitlement water for years 1992 through 
1996. The amounts of those short-term requests 
may be found in Table 15-1, "Six -Year Compar
ison of Total Yearly Amounts of Entitlement 
Water Requested for Delivery in 1991 Through 
1996 with Contractual Amounts." 

The amounts in Table 15-1 include amounts 
of deferred entitlements. (The contractors' long
range projections for entitlement water are 
included in Table B-5B of Appendix B, Data 
and Computations Used in Determining 1993 
Water Charges.) 

Amounts of entitlement water initially re
quested by contractors in Septeziiber 1991 for 
delivery in 1992 totaled 4,014,940 acre-feet. The 
amounts requested according to use include muni
cipal and industrial, 2,511,572 acre-feet; agri
cultural, 1,239,046 acre-feet; and deferred enti
tlement, 384,322 acre-feet. 

According to initial operation studies, which 
were based on the water budget procedure and 
completed in November 1991, the initial alloca
tion in December 1991 provided for 20 percent of 
requests for municipal, industrial, and agricultur
al uses. However, because of spring storms, the 
Department approved increases in entitlement 
deliveries to 35 percent in early March and to 45 
percent in late March. 



16. Increasing Storage and 
Delivery Facilities 

T o meet the water deliv- 
ery goals included in water service contracts, the 
Department of Water Resources needs to con- 
struct additional storage and delivery facilities. In 
planning for and developing those facilities, 
however, the Department often faces two sig- 
nificant challenges: (1) finding technically suit- 
able sites; and (2) satisfying the many complex 
environmental procedures, laws, and regulations. 

Nevertheless, meeting water delivery goals 
is a priority with the Department; consequently, 
the Department is planning several projects de- 
signed to increase State Water Project (SWP) 
storage and delivery facilities. Specifically, those 
projects are designed to: 

* Provide an additional water supply north 
of the Delta in the Cottonwood Creek and 
Red Bank Creek basins (Red Bank 
Project). 

Red Bank Project 

Cottonwood Creek in Shasta County and, 
- 

 t h e  largest uncontrolled tribu- 
tary of the Sacramento River, is aprimary cause of 
flooding locally and along the upper Sacramento 
River. The U.S. Army Corps of Engineers (US- 
ACE) selected the Cottonwood Creek drainage 
basin in 1964 as the most suitable for constructing 
facilities to provide flood protection as well as an 
additional water supply. 

Since then, both USACE and the Depart- 
ment have conducted studies to determine the 
most efficient and economical means of constructing 
those facilities. The facilities recommended by 
the Department for construction consist of a com- 
bination of those originally proposed by the De- 
partment and USACE. Those facilities have been 
identified as the Red Bank Project. 

Provide off-stream storage south of the 
Delta (Los Banos Grandes facilities and Early Studies 
Kern Water Bank). In its early studies, the Department deter- 

* Deliver water to agricultural contractors mined c~~~~~~~~~ creek to be a good 
in Kern and source of water but only a fair site for areservoir. 
municipal and industrial contractors in ~ h ,  ~~d ~~~k creek basin, however, was found 

SantaBarbaraand Sari Luis Obispo coun- to be a good site for a reservoir but not for a 
ties (Coastal Branch the potential source of water. Consequently, the De- 
Aqueduct). partment developed a plan to incorporate the 

Information about constructing those facil- strengths and weaknesses of each location, result- 
ities, including information about the environ- ing in a site that is a good source of wafer as well 
mental aspects of the projects, follows. as a good site for a reservoir. 
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Project Description with a reservoir capacity of 104,000 acre-feet. 
The Schoenfield Dam would be about 300 feet 

As defined in a 1985 report published by the high with 250,000 acre-feet of storage capacity. 
Department, the Red Bank Project would consist of: According to preliminary findings, the 

1. A combination diversion and storage project may be viable as an addition to SWP. 
dam at the Dippingvat site on the South However, final implementation of the project 
Fork of Cottonwood Creek depends on the (1) results of technical and envi- 

2. A storage dam and reservoir at the Wmen- ronmental investigations currently being conduct- 
field site in the adjacent Red Bank Creek ed; and (2) achievement of a more efficient means 
basin than now exists to transport SWP water through 

3. A conveyance system for connecting the the Delta. 
two reservoirs In fiscal year 1991 -92, the Department com- 

Based on the 1985 report, the Department pleted the topographical mappings; published a 
conducted a two-year prefeasibility investigation report of drilling investigations; prepared a fault 
to determine the (1) cost of project; (2) flood investigation report; and investigated alternative 
control benefits; and (3) amount of additional dam types. In fiscal year 1992-93 the Department 
water available to SWP. will initiate environmental studies, update the 

project hydrological and operational studies and 
Benefits prepare a summary technical report. 

In conducting the study, the Department deter- 
mined that the cost of constructing the dams and Los Banos Grandes 
reservoirs would be $90 million (1987 dollars) A key component of the Department's ef- 
and that the project would provide the following forts t~ meet growing water needs is 
benefits: 

* Approximately 47,000 acre-feet per year 
of additional water to SWP's system 
An annual flood control benefit of 
about $2.4 million for the Cottonwood 
Creek basin 

* A warm-water fishery and other recrea- 
tional facilities (approximately 1 13,000 
recreation days per year) 

through water banking; that is, through moving 
water during periods of high flows in the winter 
into storage facilities located south of the Delta 
for release later during dry periods. 

Water banking south of the Delta offers con- 
siderable benefits to the Department. Water bank- 
ing will help to: 

1. Improve the reliability of SWP's water 

supply. 
The Department also determined that the 2. Reduce demands for water exported 

project could provide significant benefits to fish. through the Delta in the summer. 
The anadromous fisheries in lower Cottonwood 3. Benefit Delta fisheries by providing the 
Creek would benefit through an improved water Department with the option of pump- 
supply; and to facilitate the upstream migration of ing in the Delta when impacts on fisheries 
salmon, gates at the Red Bluff Diversion Dam are least significant. 
could be open longer than they are open now. The Department has designed the Los Banos 

Project Viability Grandes facilities (LBG) to be a primary south- 
of-the-Delta water bank. Once constructed, LBG 

As currently envisioned by the Department, will help to ~ d u c e  the frequency and magnitude 

Dippingvat Dam would be about 251 feet high of projected Water shortages by increasing the 
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dependability of the existing water supplies avail- Investigatiolzs 
able to SWP contractors. That is important be- 
cause if the reliability of present SWP supplies is 

and ~ k d i e s  

not improved, long-term water shortages of vary- In 1983 the Department initiated a com- 
ing magnitudes will occur more frequently as prehensive investigation of alternative off-stream 
demand increases. storage reservoirs south of the Delta. In 1984, 

In addition to improving the reliability of after examining 18 sites, the Department com- 
SWP's water supply, LBG can result in benefits to pleted a reconnaissance study for 13 sites in the 
Delta fisheries. The Department will gain flexi- Sari Joaquin Valley. As a result of the study, a 
bility in operating existing and planned delivery recommendation was made to (1) investigate and 
systems, thereby being able to shift pumping in determine the most cost-effective size for con- 
the Delta to months when the effects of diversions structing LBG; and (2) evaluate the engineering, 
on fisheries are least significant. economical, financial, and environmental feasi- 

bility of constructing LBG. 
Project Design The recommendation had such broad sup- 

port that in 1984 the California Legislature unan- 
Consisting of three dams' the main imously approved Assembly Bill 3792, thereby 

dam, and two pumping-generating plants, the authorizing LBG as a SWP facility. The feasibil- 
Banos Grandes facilities will be located in Merced ity investigation for LBG began in 1984, and a 
County on Los Banos Creek, five miles upstream notice of preparation for the environmental im- 
from the existing Los Banos Detention Dam and pact report was issued in March 1986. 
Reservoir and six miles west of the California The feasibility report and draft environmen- 
Aqueduct. The reservoir will be linked to the Cali- tal impact report ,for the proposed project were 
fomia Aqueduct through the existing Los Banes completed in ~~~~~b~~ 1990. ~h~ final environ- 
Reservoir. mental impact report and statement are scheduled 

The project is designed to store exports from to be completed during 993, after which the deci- 
the Sacramento-San Joaquin Delta during inter- sion of whether to proceed to the final design 
mittent periods of high flow' Those flows, pumped phase will be made. If the final design phase is 
at Om Banks Deltapumping be implemented at that time, construction of the 

through the Aqueduct to facilities would begin in mid-1995 and facilities 
Mile 79.5, where the first pumping-generating would be operational by 2002. 
plant will lift the water into the existing Los Banos In its 1990 feasibility report, the Department: 
Reservoir. 1. Established the engineering, geologic, 

That water will then be lifted into the pro- economic, and environmental viability of 
posed LBG Reservoir for storage by a second the LBG facilities 
pumping- generating plant. When water is with- 2. Determined the cost of these facilities 
drawn from storage for use downstream, the gen- 3. Outlined a plan for financing the pro- 
erating ability of the two plants will allow recov- posed facilities as a feature of SWP 
ery of some energy used to lift the water into 4. Defined the financial impacts on SWP 
storage. contractors 

Pumping will be maximized during off- 5. Presented a recommendation concerning 
peak hours when energy rates are lowest; generat- the viability of this project as a SWP 
ing will be maximized during on-peak hours when facility 
the value of energy is highest. 
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Based on the results of that 1990 report, the 
proposed LBG facilities were determined to be a 
technically feasible, cost-effective solution to help 
offset projected SWP water shortages in the fu- 
ture. In feasibility studies conducted by the De- 
partment, three formulas were prepared for the 
size of the reservoir; at this time, however, the De- 
partment is proceeding with plans to construct 
LBG facilities with a 1.73-million acre-feet (MAF) 

SWP-only storage capacity. 
Information about the engineering and envi- 

ronmental viability of the project as well as about 
its (1) costs and plan for financing; (2) financial 
impacts on SWP contractors; and (3) viability as 
a SWP facility follows. 

Engineering Viability 

To construct the main dam and three saddle 
dams of the 1.73 MAF facility, the Department is 
planning a standard earth-fill design. However, 
the Department is also investigating the use of 
roller-compacted concrete for the main dam and 
saddle dams. Roller-compacted concrete dams (lean 
concrete), built with earth-fill construction tech- 
niques, are less costly than conventionally placed 
concrete and earth-fill dams. 

Because the project will generate elec- 
trical power, the environmentaI effects of such 
generation will be examined through the provi- 
sions of the Federal Power Act and the re- 
quirements of the Federal Energy Regulatory 
Commission (FERC). The first-stage consulta- 
tion process, a necessary step for submitting an 
application for a license to FERC, has been com- 
pleted; an application for a license will be filed at 
the end of 1992. 

Environmental Viability 

The Department is completing the environ- 
mental documentation and obtaining the permits 
necessary to proceed with the 1.73 MAF SWP- 
only formulation. Working with the U.S. Army 
Corps of Engineers (USACE) as the new lead 

federal agency (through Section 404 of the Fed- 
eral Water Pollution Control Act [Clean Water 
Act]), the Department is preparing a draft envi- 
ronmental impact report and statement (EIRIEIS) 
to satisfy requirements of both the National Envi- 
ronmental Policy Act (NEPA) and California En- 
vironmental Quality Act (CEQA). Comments re- 
ceived during the 1991 public review period for 
the draft EIR will be incorporated into that report. 

The draft EIR/EIS and the final EIR /EIS are 
scheduled for release in 1993. Those documents 
are based on ongoing environmental studies be- 
gun in 1984. The goal of those studies is to 
identify significant impacts to resources in the 
project area and identify ways to avoid or com- 
pensate for those impacts. After the studies are 
complete, the Department will formulate a plan 
designed to avoid or compensate for significant 
environmental impacts of LBG. 

In addition to conducting those studies, the 
Department is formulating several agreements 
designed to reduce the effects of LBG on the 
environment, including effects on woodlands and 
wetlands, endangered species, and cultural and 
biological resources. Mitigation measures will be 
developed to compensate for all cumulative im- 
pacts of the project. In addition, the Department is 
studying the benefits of LBG to fisheries. Infor- 
mation about those activities follows. 

Woodlands and Wetlands 

The Department is formulating an agree- 
ment to mitigate the potential loss of about 576 
acres of sycamore alluvial woodland and approx- 
imately 160 acres of wetlands. Because the project 
would result in a fill of jurisdictional wetlands, an 
application for a 404 permit under the Clean 
Water Act has been filed with USACE. 

Endangered Species 

To minimize the effects on plant and animal 
species, including the San Joaquin kit fox, listed 
as threatened or endangered on both state and 

I 
I 
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federal lists, the Department is participating in approved by SWP contractors. Once approved, 
various activities, including conducting wildlife the mechanism will be incorporated as an amend- 
inventory studies and investigating the possibility ment to the long-term water supply contracts. 
of relocating or replanting endangered wildlife An explanation of possible methods for re- 
and plants. paying the bonds sold to finance the cost of con- 

structing LBG follow. 
Cultural and Biological Resources 

1. All project costs will be allocated to SWP 

The Department is conducting a survey to 
identify cultural resources that would be affected 
by the project and will mitigate the effects of the 
project on those resources through complying 
with Section 106 of the National Historic Preser- 
vation Act. 

Also, to address significant impacts on biolo- 
gical resources, a biological resources mitigation 
plan will be developed in coordination with the 
California Department of Fish and Game (DFG) 
and the U.S. Fish and Wildlife Service (USFWS). 
Implementation of that plan will help to reduce 
LBG's impacts on biological resources. 

Fisheries 

The Department is coordinating activities 
with DFG to prepare a fisheries plan for the 
proposed LBG facilities. The potential effects on 
Sacramento-San Joaquin Delta fisheries are also 
being examined. Mitigation measures will be de- 
veloped to compensate for the cumulative im- 
pacts of the project, such as those associated with 
diversions from the Sacramento-San Joaquin 
Delta. 

Costs and Financing 

The total first cost for LBG, based on partic- 
ipation by all SWP contractors, is $890 million, 
including $120 million for mitigation of environ- 
mental impacts. The state will finance SWP's 
portion of those capital costs by selling water 
revenue bonds, which will be repaid out of the 
revenue collected from the sale of water to SWP 
contractors. 

Before any bonds are sold, however, a mech- 
anism for repaying them must be determined and 

contractors because other funding for rec- 
reation and flood control benefit is not 
available. 

2. Only water supply costs will be allotted to 
SWP contractors. 

3. A portion of the LBG water supply will be 
provided for mitigation of existing im- 
pacts of SWP9s operations in the Delta. 
For example, assuming 12 percent of 
LBG's yield is used for mitigation, that 
portion of LBG's water supply costs would 
be allocated to all SWP contractors. The 
remaining portion of LBG water supply 
costs would be allocated only to SWP 
contractors who are participating in LBG. 

The Department will collect revenues for 
the repayment of project costs from SWP's 29 
long-term water supply contractors according to 
provisions of two cost components-the Delta 
Water Charge and the Water System Revenue 
Bond Surcharge. 

Currently, the Department and SWP con- 
tractors are working together to examine the fi- 
nancial, contractual, and operational issues asso- 
ciated with the possibility that not all SWP con- 
tractors will participate in LBG. 

Viability as S W P  Facility 

Operational studies indicate that for the 1.73 
million acre-feet SWP-only project LBG will pro- 
vide significant water supply and delivery bene- 
fits to SWP. Since diversions to LBG storage oc- 
cur from November to April, a significant amount 
of water from high flows can be stored in LBG. 
Water stored in Oroville Reservoir can also be 
transferred to LBG, thereby allowing additional 
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runoff from the Feather River to be captured and 
stored in Oroville Reservoir. 

Assuming (1) existing SWP facilities; (2) a 
10,300 cfs pumping capability at Harvey O. Banks 
Delta Pumping Plan; (3) a 1.0 MAF Kern Water 
Bank; (4) Delta water quality standards as cur
rently mandated by Decision 1485; and (5) a 
demand level of 4.2 MAF, Los Banos Grandes 
will provide an average annual dry-period supply 
of 260,000 acre-feet of water and a 57-year aver
age annual supply of 197,000 acre-feet. 

Kern Water Bank 

The Kern Water Bank, located west of 
Bakersfield in Kern County, is designed to store 
sWP water into the groundwater basin during wet 
years. In dry years that water would either be (1) 
withdrawn by pumping; or (2) left in place and 
counted against Kern County Water Agency's 
(KCW A) entitlement deliveries in the appropriate 
year. Some or all of the withdrawn water may be 
exported out of the basin. 

Elements 

The Kern Water Bank program currently 
consists of eight separate projects or elements. 
One element, the Kern Fan Element, is owned by 
the Department. Once developed, the other seven 
elements, referred to as local elements, will be 
owned by various water districts in Kern County. 

Kern Fan Element 

The Kern Fan Element will be built in two 
stages. The first stage, estimated to be completed 
in 1994, will have a storage capacity of about 
350,000 acre-feet; an expected average annual 
water supply benefit of about 44,000 acre-feet per 
year; and an average annual dry period (AADP) 
supply benefit of about 50,000 acre-feet per year. 

The second stage isdesigned to increase the 
storage capacity to about 1 million acre-feet with 
an expected AADP water supply benefit of about 
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140,000 acre-feet per year and a corresponding 
increase in the average annual SWP water supply. 

Planning activities for the second stage of 
the Kern Fan E1ement will begin once the envi
ronmental impact report and habitat conservation 
plan for the first stage are completed. Construc
tion of the second-stage facilities is scheduled to 
begin in 1996. 

Local Elements 

The seven proposed local elements of the 
Kern Water Bank could add about 2 million acre
feet of groundwater storage and increase the AADP 
water supply of the Kern Water Bank by about 
280,000 acre-feet per year. The local elements are 
planned in cooperation with the Department and 
are in various stages of the planning process. 
Prefeasibility studies are or have been conducted 
and a master plan is being prepared. Information 
about those studies and plan follows. 

Prefeasibility Studies 

As of the end of the 1991-92 fiscal year, 
prefeasibility studies were completed for local ele
ments sponsored by the Kern Delta Water District, 
Improvement District Number 4, Buena Vista Water 
Storage DistrictIW est Kern Water Storage District, 
and Rosedale Rio-Bravo Water S torage District. The 
Department is presently conducting an analysis of 
Components of Feasibility Study of Semitropic 
Local Element of Kern Water Bank, a prefeasibil
ity report prepared for the Semi tropic Water Stor
age District by Bookman-Edmonston Engineer
ing, Inc. 

A draft prefeasibility study for theCawelo 
Water District local element was completed in 
July 1991, and a final study report was scheduled 
for release in September 1992. A prefeasibility 
study ofa local element sponsored by the North 
Kern Water Storage District was begun in mid-
1991 and should be completed by July 1993. No 
other local elements are being considered for 
construction at this time. 



Master Plan 

A master plan is being prepared by a Kern 
County working group to ensure that: 

Criteria and procedures are set to ensure 
local elements are implemented in an 
orderly manner. 
All local elements are assessed on an 
equitable basis. 

Once a local element is judged to meet the 
criteria contained in the master plan, the fea- 
sibility of the element can be determined. 
Once the project's feasibility is agreed on, docu- 
ments required by CEQA can be prepared; 
and negotiations for implementing the local ele- 
ment can begin between the project's sponsor 
and the Department. 

Environmental Documentation 

In developing the Kern Fan Element, the 
Department has prepared two environmental doc- 
uments, a draft supplemental EIR and a habitat 
conservation plan. Information about the docu- 
ments follow. 

Environmental Impact Report 

A supplemental EIR for the Kern Fan Ele- 
ment was prepared according to CEQA guide- 
lines and distributed for review on December 3 1, 
1990. An administrative draft of the final supple- 
mental EIR is nearly complete. 

Habitat Consemation Plan 

The Department is required to prepare a 
habitat conservation plan for the Kern Fan Ele- 
ment because construction and operation of 
some facilities may result in the take of threat- 
ened and endangered species. In the habitat con- 
servation plan, the Department will document 
threatened and endangered species both 
known to be on the property and those expected 
to move onto the property once the mitigation 
lands are established. 

The plan will include a listing of mitigation 
requirements for the project, including those de- 
signed to minimize the disturbance of listed spe- 
cies as well as to compensate for disturbances by 
setting aside preserves for the listed species. 

Threatened and endangered animal species 
found on or adjacent to the Kern Fan Element 
include the San Joaquin kit fox, Swainson's hawk, 
Tipton kangaroo rat, San Joaquin antelope squir- 
rel, and blunt-nosed leopard lizard. Threatened 
and endangered plant species include the slough 
thistle, recurved larkspur, Hoover's eriastrum, 
and San Joaquin woolly threads. 

The plan will provide to the Department a 
basis for applying for permits from DFG and 
USFWS to construct, operate, and maintain exist- 
ing and planned structures and facilities neces- 
sary to operate the Kern Fan Element. 

The regulatory agencies also required that 
significant existing and planned activities by 
other entities on Kern Fan Element property 
as well as related activities on neighboring lands 
be included in the permit. Those include (1) con- 
structing additional recharge facilities by the 
Kern County Water Agency; and (2) construct- 
ing, operating, and maintaining oil and gas wells 
and related facilities by ARC0 Oil and Gas 
Company and other utility easement holders. 

In addition, recharge facilities belonging to 
the city of Bakersfield, Buena Vista Water Stor- 
age District, and West Kern Water Storage Dis- 
trict are adjacent to the Kern Fan Element and 
used interchangeably. Consequently, those enti- 
ties will be included in the permit. 

Coastal Branch 
Delivery Facility 

The Coastal Branch of the California Aque- 
duct, to be constructed in two phases, was de- 
signed to deliver water for agricultural use to 
contractors in northwestern Kern County (first 
phase) and for municipal and industrial use to 
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contractors in Santa Barbara County Flood Con- 
trol and Water Conservation District and San Luis 
Obispo County Flood Control and Water Conser- 
vation District (second phase). 

The first phase, completed in the late 1960s, 
includes two pumping plants and a 14.8-mile 
coastal stub canal extending from Avenal Gap to 
the vicinity of Devil's Den in northwestern Kern 
County. Berrenda Mesa Water District receives 
water through the first-phase facilities. 

Once constructed, phase two will consist of 
102 miles of buried pipe from the existing termi- 
nus near Devil's Den to the site of Tank 5 on 
Vandenberg Air Force Base (12 miles south of the 
Santa Maria River); at least three pumping plants; 
one power recovery plant; and five water-storage 
facilities. Those facilities will be used to transport 
up to a projected amount of 54,500 acre-feet per 
year of municipal water to San Luis Obispo and 
Santa Barbara counties. 

In October 1986 Santa Barbara County 
Flood Control and Water Conservation District 
and San Luis Obispo County Flood Control and 
Water Conservation District requested that the 
Department conduct the advanced planning and 
environmental studies needed to complete the 
second phase of the aqueduct. 

Assessments 

in selecting the best practicable alignment to 
minimize impacts. 

That information, which included appropri- 
ate mitigation measures, was also used to prepare 
an EIR for the project. The final EIR was released 
in May 1991, and the notice of determination and 
summary of findings was issued in July 1992. 
With mitigation, the project will result in no long- 
term significant impacts. All significant impacts 
are short-term and associated with construction 
(traffic, noise, and air quality). 

Santa Barbara Flood Control and Water 
Conservation District and San Luis Obispo Flood 
Control and Water Conservation District were 
notified, as required in paragraph 45(d) of the 
water supply contracts, that the Department would 
start final design on phase two in June 1992. At 
that time the two districts notified the Department 
of their requests for entitlement water. San Luis 
Obispo County Flood Control and Water Conser- 
vation District requested 8,028 acre-feet per year; 
while Santa Barbara County Flood Control and 
Water Conservation District requested 46,478 
acre-feet per year. 

The Department agreed to honor requests 
for adjustments in entitlement requests due to 
circumstances beyond the districts' control through 
June 1,1993.. Currently, the Department is: 

Preparing the final design 
Acquiring rights-of-way 

While conducting advance planning stud- * Obtaining permits necessary to construct 
ies, the Department examined many routes for the 

the project 
pipeline. Based on topographic restrictions, de- 
sign limitations, cost, and environmental impacts, 
the Department selected the best overall route. 
The selected route was then studied in greater 
detail to determine the best alignment. 

The detailed studies for the selected route 
included geological, archaeological, wildlife, 
botanical, and wetlands surveys. Also, five work- 
shops were held with owners of property located 
along the route to inform them of the project and 
to learn about their concerns. All information 
gained through studies and workshops was used 

Construction 

This section includes a description of con- 
struction activities as well as information about 
costs. 

Description 

Constructing the second phase of the Coast- 
al Branch requires laying 102 miles of buried pipe 
from the existing terminus near Devil's Den to the 
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site of Tank 5 on Vandenberg Air Force Base (12 
miles south of the Santa Maria River). Other 
facilities to be constructed include four pumping 
plants; one power recovery plant; and five water- 
storage facilities. 

The power recovery plant is designed to 
dissipate excess water pressure in the pipeline and 
generate up to 6.1 megawatts of energy. The five 
storage facilities will be used as segments of the 
pipeline to provide flexibility in operating and 
maintaining the project. 

A regional water treatment plant owned and 
operated by the local water purveyors will be 
constructed at the Tank I site at Polonio Pass. 

Costs 

The estimated cost of the project (in 1992 
dollars for delivering 54,500 acre-feet per year) is 

about $373,000,000, which includes costs for 
mitigation and rights-of-way. The unit cost of the 
water at the turnouts is estimated to vary from 
about $480 to $650 per acre-foot, depending on 
the repayment reach and the amount of water 
subscribed. Costs for treating the water and con- 
structing local facilities to transport water to areas 
of use are not included. 

Construction, which is projected to begin in 
mid- 1993, will be divided into about 27 construc- 
tion contracts. Construction is scheduled to be 
completed in 1996. 
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Augm 
Water 

T o meet State Water Project 
(SWP) contractors' increasing need for water, the 
Department of Water Resources has investigated 
and implemented several water management plans. 
Today, the Department's plans have evolved from 
conserving existing supply through storage to: 

Entering into programs with various wa- 
ter agencies in which the Department 
finances facilities in exchange for water 
(conjunctive use) 
Developing programs to transfer water, 
either through statewide programs such 
as the Drought Water Bank or through 
transfers between SWP long-term con- 
tractors or other agencies, including the 
Central Valley Project (CVP) 
Testing weather modification programs 

Information about programs the Department 
conducted or participated in from June 30,199 1, 
to June 30, 1992, is included in this chapter. 

Conjunctive Use of Water 
As a water management tool, conjunctive 

use of surface water and groundwater provides 
two important benefits: 

1. Conjunctive use is a "win-win" situation 
for agencies involved. Agencies work 
together for their own benefit as well as to 
benefit each other by making the most 
efficient use of water supplies available 
to them. 

2. Conjunctive use offers a relatively low- 
cost method for SWP or other agencies to 
store water in times of above-average 
supplies for use during dry periods. Con- 
junctive use is a way of stretching the 
water supply, both locally and statewide; 
for example agencies with subsurface stor- 
age space can capture flood flows at times 
when surface storage is limited. 

The Department has actively promoted con- 
junctive use as a water management tool since the 
mid- 1980s. Currently, the Department is working 
with two agencies in San Joaquin County on a 
conjunctive-use project; and in 1992 the Depart- 
ment expanded its conjunctive-use program to 
include investigating the potential for conjunctive 
use of surface water and groundwater in the 
Sacramento Valley. Information about those ac- 
tivities follows. 

San Joaquin County 

In 1986 two agencies in San Joaquin Coun- 
ty, Stockton East Water District and Central San 
Joaquin Water Conservation District, presented a 
proposal to the Department for releasing CVP 
water from the New Melones Dam in exchange 
for financing facilities. 

Specifically, according to the proposal, the 
agencies would release downstream in the Stani- 
slaus River as much as 145,000 acre-feet of the 
agencies' contracted water from CVP in years of 
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critical shortages in exchange for SWP's financ- 
ing of facilities in the Stanislaus and Calaveras 
river basins. Those facilities would be used to 
provide conjunctive use of water in the study area 
as well as benefits to fisheries, improved water 
quality, and increased yield to SWP's and CVP's 
contractors. 

Participants 

In 1988, in response to the proposal, the 
Department, U.S. Bureau of Reclamation (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. 

The Department and USBR prepared a work 
plan for that investigation; and a memorandum of 
understanding was signed by the Department; 
Department of Fish and Game (DFG); USBR; 
Stockton East Water District; Central San Joa- 
quin Water Conservation District; and Calaveras 
County. 

Also, Calaveras County Water District; 
Tuolumne County; Tuolumne Regional Water 
District; Stanislaus County; San Joaquin County; 
Lathrop County Water District; South Delta Wa- 
ter Agency; and cities of Escalon, Ripon, Mante- 
ca, and Stockton. 

Oakdale Irrigation District and South San 
Joaquin Irrigation District, two irrigation districts 
with water rights to Stanislaus River water, decid- 
ed not to sign the memorandum of understanding 
but instead to monitor and contribute information 
to the study, when necessary. 

Alternatives to Meet Demands 

As part of the study process, alternatives to 
meet estimated water demands are being identi- 
fied. As part of selecting an alternative to meet 
those needs, the Department is reviewing all alter- 
natives to determine the one that best: 

Meets the future water needs of all in- 
volved agencies and counties 

Improves in-stream flows for the Stani- 
slaus, Calaveras, and San Joaquin rivers 
Improves water quality in the channels of 
the southern Delta 

* Increases CVP and SWP water supplies 
in the Delta 
Assists in meeting outflow requirements 
in the Delta 

However, Stockton East Water District and 
Central San Joaquin Water Conservation District 
decided that they could not wait for completion of 
the joint study and began constructing aportion of 
the diversion and conveyance facilities necessary 
to import CVP water to their service areas. 

In 1991 a 3.5-mile diversion tunnel and 
approximately 8.0 miles of canal were financed 
and constructed by the two districts. Construction 
of the diversion tunnel and canal enables the two 
agencies to divert the 155,000 acre-feet of con- 
tract water from the Stanislaus River into Farm- 
ington Reservoir, a U.S. Army Corps of Engi- 
neers (USACE) flood control reservoir on Little- 
johns Creek. 

The two agencies have obtained a Section 
404 permit under the Federal Water Pollution 
Control Act (Clean Water Act) from USACE to 
construct the facilities to convey the water from 
Farmington Reservoir to their service areas. 

Environmental Documentation 

In addition to identifying alternatives, the 
Department is preparing a draft environmental 
impact report, which is scheduled for release in 
August 1994. Issues to be examined in the envi- 
ronmental documentation were identified in the 
scoping report, which was published in 1991. The 
nine issues identified in the report include: 

1. Conjunctive use of Stockton East Water 
and Central San Joaquin Water Con- 
servation District's 145,000 acre-feet of 
contract water 
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2. County-of-origin water needs and 
protection 

3. Fishery flows in the Stanislaus River 
4. Groundwater levels in the eastern San 

Joaquin County's groundwater basin 
5. Improved water quality at Vernalis on the 

San Joaquin River for the South Delta 
area 

6. Protection of existing water rights 
7. Return of interim out-of-basin contracted 

water to in-basin users when needed 
8. Recreational needs in the Stanislaus 

River 
9. Source of water supply to cities in the 

study area 

Currently, in addition to conducting envi- 
ronmental studies, planners are focusing on (1) 
estimating water demands in Calaveras County 
and Tuolumne County; and (2) developing sur- 
face water and groundwater models to be used in 
evaluating the various alternatives. Water flow 
requirements for fish in the Stanislaus River are 
also being evaluated by DFG and the U.S. Fish 
and Wildlife Service. 

- 

Sacramento Valley 

In 1992 the Department expanded its inves- 
tigation of the potential for conjunctive use of 
surface water and groundwater in the Sacramento 
Valley. The water obtained through conjunctive- 
use pro~ects in the Sacramento Valley would be 
used to augment SWP' s water supply. 

The Department focused its investigation on 
the hydrogeological, environmental, and institu- 
tional factors necessary to develop conjunctive- 
use projects and adopted the following three-part 
approach to the investigation: 

1. Completing prefeasibility investigations 
and establishing demonstration projects 

2. Surveying water supply as well as the hy- 
drogeological and institutional charac- 
teristics of areas within the Sacramento 

Valley to identify those that are most 
suitable for conjunctive-use projects 

3. Working with local agencies to establish 
cooperative relations and help develop 
tools needed to resolve legal and institu- 
tional concerns 

Information on each approach follows. 

Demonstration Projects 

The Department is working with local agen- 
cies and other entities in Butte County and eastern 
Yolo County to assess the potential for conjunc- 
tive use projects and identify possible demonstra- 
tion projects. 

Initially, those projects would be designed 
to collect information needed to determine actual 
operational impacts of small conjunctive-use 
projects and to provide reliable estimates of the 
amounts of "new" water that can be developed. As 
planned, the demonstration projects will be small- 
scale and involve pumping, recharging, and ex- 
changing groundwater. 

Developed in cooperation with local agen- 
cies, the projects could be expanded incremental- 
ly as deemed feasible. 

Area Surveys 

To identify areas most suitable for conjunc- 
tive-use projects, the Department will survey and 
study hydrogeological characteristics of areas 
within the Sacramento Valley. Studies will focus 
on available facilities; water use; and legal, insti- 
tutional, and environmental factors. 

As areas with significant potential for conjunc- 
tive-use projects are identified, the Department will 
work with local agencies in those areas to study 
and develop demonstration projects. An area con- 
sisting of southern Sutter County and western 
Placer County will be the first to be surveyed. 
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Local Agency Concerns 1992 Water Bank 

The Department is working with local agen- 
cies to effectively address the concerns arising 
from the prospect of additional use of groundwa- 
ter and water transfers. 

Those concerns include identifying ground- 
water management options that protect needed 
local water supplies and users without foreclosing 
the option of developing additional water sup- 
plies through conjunctive use. 

Water Transfers 
Until recently, most water transfers in Cali- 

fornia were negotiated by the Department on a 
limited basis. State Water Project facilities were 
used to transfer water (1) for SWP long-term 
contractors; and (2) to other agencies in Cali- 
fornia-most notably to CVP contractors. During 
the last few years, however, as the drought contin- 
ued, California implemented a statewide policy of 
transferring water. 

In 1991 California began its first Iarge- 
scale water transfer program when Governor Pete 
Wilson established the 1991 Drought Water Bank. 
Based on the successful 199 1 bank, he established 
a 1992 water bank in March 1992. Both the 1991 
and 1992 banks are administered by the Depart- 
ment; and SWP facilities are used, when neces- 
sary, to transfer the water. 

Information about the 199 1 and 1992 water 
banks as well as transfers conducted as part of 
SWP's general operating procedures follows. 

Drought Water Bank 

On February 1, 1991, and again on March 
10, 1992, Governor Pete Wilson directed the 
Department to form a Drought Water Bank. The 
banks were designed to help Californians cope 
with the fifth and sixth consecutive years of 
drought. This section includes information about 
the 1991 and 1992 water banks. 

The water for the 1991 bank was obtained 
from the following three sources: 

1. Temporary surplus water in reservoirs 
2. Additional pumping of groundwater 
3. Fallowed agricultural lands 

The water obtained by the bank was made 
available to agencies for use in meeting critical 
needs for agricultural, municipal, and industrial 
uses as well as for the benefit of fish and wildlife. 
Water also was stored in reservoirs as a hedge 
against the possibility of the drought continuing 
in 1992. 

Water Purchased 

Through the water bank program, the De- 
partment paid farmers and agencies $125 for each 
acre-foot of water sold except for water purchased 
for the Department of Fish and Game (DFG) for 
approximately $48 per acre foot. The price of 
$125 per acre-foot, established after discussions 
with potential buyers and sellers, agricultural econ- 
omists, and other individuals knowledgeable about 
water use, was based on the economic impact to 
farmers of fallowing crop land. 

Credits to the water bank of the number of 
acre-feet purchased were verified through proce- 
dures established by the Department and USBR. 
Basically, procedures required that: 

* Acreage fallowed in 1991 would have 
otherwise been planted and irrigated. 
The bank would get credit from the con- 
sumptive use of water for specific crops 

, and fallowed acreages, as defined in the 
1991 crop plan. 
Any wells used for pumping groundwater 
would be approved by the Department's 
and USBR's technical staff before pump- 
ing began. 

A total of 348 contracts were signed, resulting in 
862,040 acre-feet of water committed tothe bank, 
including the 41,375 acre-feet purchased for DFG. 

-- - -- - 
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The Department determined the amount of 
water to be purchased for the water bank accor- 
ding to a number of factors, including the actual 
amount of groundwater pumped in several large 
purchase contracts and number of revisions to 
contracts for fallowing agricultural land. 

TABLE 17-1 

Total Amount of Water Allocated for 
Delivery from 1991 Drought Water 

Bank, June 30,1992, by Agency 
(Acre-feet) 

Acre-feet 
Allocated 

Water Sold 

Except for the 41,375 acre-feet of water 
purchased at and sold to DFG for approximately 
$48 per acre-foot, the Department sold the water 
for $125 per acre-foot plus all costs incurred to 
acquire the water, including legal, administrative, 
and financial costs as well as costs incurred to 
transport the water through the Sacramento-San 
Joaquin Delta (carriage water). Currently, the 
Department estimates that when accounting is 
completed, the average cost of water will be ap- 
proximately $175 per acre-foot. 

As of June 30,1992, a total of 429,470 acre- 
feet of water had been allocated for delivery to 
bank purchasers, including 3 19,433 acre-feet 
to SWP long-term contractors, including Ala- 
meda County, Zone 7; Alameda County Wa- 
ter District; Dudley Ridge Water District; 
and Kern County Water Agency. Also, Metro- 
politan Water District of Southern California; 
Oak Flat Water District; and Santa Clara Valley 
Water District. Information about those purchas- 
es may be found in Table 17-1, "Total Amount of 
Water Allocated for Delivery from 199 1 Drought 
Water Bank, June 30, 1992, by Agency." 

That 429,470 acre-feet allocated for deliv- 
ery does not include carriage water requirements 
and technical corrections; and as of June 30,1992, 
those factors have been estimated to be about 
167,012 acre-feet, which includes 1,875 acre-feet 
of carriage water from the water purchased for 
DFG. As a result of carriage water requirements 
and technical corrections, approximately 
695,028 acre-feet of water was available for 
sale from the 1991 bank. 

See Table 17-2, " 199 1 Drought Water Bank 

Alameda County, Zone 7 
Alameda County Water District 
Contra Costa Water District 
Crestline-Lake Arrowhead Water Agency 
Dudley Ridge Water District 
Kern County Water Agency 
Metropolitan Water District of Southern California 
Napa County Flood Control and Water Conservation 

District (for American Canyon Water District) 
Oak Flat Water District 
City of San Francisco 
Santa Clara Valley Water District 
Westlands Water District 

Subtotal 
Department of Fish and Game 

(water bank-related purchase) 39,500 

Total 429,470 

17-2, the net allocation to SWP is expected to be 
265,558 acre-feet. 

1992 Water Bank 

To help California again manage its water 
resources during the sixth consecutive year of 
drought, the 1992 Drought Water Bank was cre- 
ated by Governor Wilson on March 10, 1992. 

The 1992 bank is operated much the same 
as the 1991 bank except for four important 
differences: 

1. Land is not fallowed and farmers are 
not required to take acreage out of 
production. 

2. Water is purchased from districts or agen- 
cies with temporary surplus storage and 
from farmers or districts that can replace 
surface water by pumping groundwater. 

3. Buyers are lined up, contracts written, 
and funding ensured before water is pur- 
chased. Consequently, SWP is not back- 
stopping or purchasing water not sold 
through the bank. 

Balances, June 30, 1992." As indicated in Table 
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TABLE 17-2 
1991 Drought Water Bank 

Balances, June 30, 1992 

Water Category 

Water purchased by Department (including 
purchase by Department of Fish and Game) 

Water unavailable for sale due to Delta carriage 
and other technical requirements 

Net supply available for sale 
Water allocations to purchasers 

Net supply to State Water Project 

Amount 
(Rounded acre-feet) 

862.040 

(167,012) 

695,028 
(429,470) 

265,558 

4. Asof June 30, 1992, water is being pur
chased at $50 per acre-foot, including 
Delta carriage water requirements. The 
resale price to purchasers is expected to 
be less than $90 per acre-foot at the Har
vey O. Banks Delta Pumping Plant. 

As of June 30,1992, a total of 135,550 ayre
feet had been requested and 107,780 acre-feet 
allocated. Contracts for purchasing additional 
amounts are pending. The names of agencies 
requesting water and the amounts requested are 
listed in Table 17-3, "Agencies Requesting Water 
from 1992 Drought Water Bank and Amounts 
Requested, June 30, 1992." 

State Water Project 
Transfers 

The Department of Water Resources, through 
the State Water Project Analysis Office, negoti
ates transfers of water for SWP long-term con
tractors as well as for other agencies. Those trans
fers are usually in the form of loans or transfers 
between agencies of entitlement water to SWP 
contractors or transfers of nonproject water. In
formation on those transfers follows. 

Loans 

In 1991, SWP loaned a total of 124,097 
acre-feet of water to three long-term contractors 
in the San Joaquin Valley-Kern County Water 

Agency, Oak Flat Water District, and Dudley 
Ridge Water District-as follows: 

Dudley Ridge Water District, 1,000 acre
feet; paid back in 1991 

Kern County Water Agency, 122,741 acre
feet; 101,646 acre-feet paid back as of 
December 31, 1991; the remainder, by 
June 30, 1992 

Oak Flat Water District, 356 acre-feet; paid 
back in 1991 

The water, loaned for agricultural use, was 
repaid by contractors through a groundwater pump
ing program. As part of the program, water pumped 
from underground basins in contractors' service 
areas was transported and released back into the 
California Aqueduct. The introduction, "Chang
ing Ways of Managing Water," also includes 
information about these loans. 

Entitlement Water 

During 1991 a total of 4,097 acre-feet of 
entitlement water was transferred between the 
following SWP long-term contractors: Devil's 
Den and Castaic Lake Water agencies; Kern Coun
ty and Antelope Valley-East Kern Water agen
cies; and Mojave and AntelopeValley-East Kern 
Water agencies. Information- about the trans
fers follows. 

Devil's Den Water Agency 

To cover deliveries within Devil' s Den ser
vice area, 706 acre-feet of water was transferred 
from Castaic Lake Water Agency to Devil's Den 
Water Agency. 

Kern County Water Agency 

From Antelope Valley-East Kern Water 
Agency, 2,000 acre-feet of water was transferred 
to Kern County Water Agency. 

~~ ..... --------
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Antelope Valley-East Kern 
Water Agency 

From Mojave Water Agency 1,39 1 acre-feet 
of water was transferred to Antelope Valley-East 
Kern Water Agency. 

Nonproject Water 

Other water conveyed by the Department 
through SWP facilities includes water trans- 
ferred for other agencies or water districts, DFG; 
and CVP. Information about those transfers 
follows. 

Water Agency Transfers 

In 1991 a total of 73,438 acre-feet of water 
was transferred between nine water districts or 
agencies, including Modesto Irrigation District; 
city of Napa; Oroville-Wyandotte Irrigation Dis- 
trict; and Placer County Water Agency. 

Also, city of San Francisco; Santa Clara 
Valley Water District; Sslano County Water Agen- 
cy; Westlands Water District; and Yuba County 
Water Agency. Information about those trans- 
fers follows. 

Modesto Irrigation District to city of San 
Francisco, 4,808 acre-feet 
Wyandotte Irrigation District to West- 

lands Water District, 8,500 acre-feet 
Placer County Water Agency to city of 
San Francisco, 13,327 acre-feet 
Placer County Water Agency to Santa Clara 
Valley Water District, 13,7 14 acre-feet 
Yuba County Water Agency to city of 
Napa, 7,500 acre-feet; 110 acre-feet of 
that water conveyed to Solano County 
Water Agency. 
Yuba County Water Agency to Santa Clara 
Valley Water District, 25,589 acre-feet 

See Chapter 6, "Delivering Water," for ad- 
ditional information about those deliveries. 

TABLE 17-3 
Agencies Requesting Water from 

1992 Drought Water Bank and Amounts 
Requested and Allocated, June 30,1992 

Agency 
- 

Broadview Water District 
Contra Costa Water District 
Davis Water District 
Del Puerto Water District 
Department of Fish 

and Game 

Foothill Water District 
Hospital Water District 
Kern County Water Agency 
Metropolitan Water District 

of Southern California 
Mustang Water District 

Orestimba Water District 
Panoche Water and 

Drainage District 
Quinto Water District 
Solado Water District 
Sunflower Water District 

Tulare Lake Basin Water 
Storage District 

Westlands Water District 

Total 

Amount Requested Arnount Allocated 
(Acre-feet) (Acre-feet) 

255 255 
10,000 10,000 

150 150 
300 300 

Department of Fish and Game 

The Department of Fish and Game pur- 
chased 41,375 acre-feet of water from the 1991 
Drought Water Bank. The Department of Water 
Resources conveyed 3 1,500 acre-feet of the water 
through SWP facilities from Harvey 0 .  Banks 
Delta Pumping Plant to O'Neill Forebay. 

The Central Valley Project conveyed the 
water from O'Neill Forebay along the Delta- 
Mendota Canal to wildlife habitats within Los 
Banos, Volta, and Mendota State Wildlife Man- 
agement areas and Grassland Water District. See 
Chapter 6, "Delivering Water," for additional 
information. 

Central Valley Project 

In 199 1 the Department transferred approx- 
imately 38,500 acre-feet of CVP water according 
to agreements negotiated with USBR. 
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The water was delivered to contractors as 
well as to the U.S. Fish and Wildlife Service, the 
U.S. Department and Veterans' Affairs, and to 
seven water or irrigation districts and two coun- 
ties who use the Cross Valley Canal in Kern 
County to obtain water from the CaliforniaAque- 
duct. See Chapter 6 for additional information. 

Weather Modification 
To increase the inflow to Lake Oroville 

Reservoir from the Feather River Basin, the pri- 
mary source of SWP's water, the Department is 
evaluating the effectiveness of cloud seeding. 

Encouraged by the successful completion of 
a 1985 contract to study the feasibility of cloud 
seeding, the Department funded aprototype project 
to be carried out in a remote area of the Middle 
Fork Feather River near Johnsville. The project, 
which began in 1988, consists of ten liquid pro- 
pane dispensers fitted with spray nozzles located 
on ten-foot towers and powered by generators. 
The generators and nozzles can be controlled by 
Department personnel in Sacramento, who can 
activate the nozzles to shoot propane into cold 
clouds to lower temperatures and thereby increase 
precipitation. 

Historically, cloud-seeding programs have 
used silver iodide or dry ice dropped from air- 
planes to chill the air and condense moisture, 
which falls as snow. However, if the program 
using liquid propane is successful, the Depart- 
ment plans to design a larger cloud-seeding pro- 
gram to be conducted in the Feather River water- 
shed. Information about the testing and operation 
of the program follows. 

Field Tests 

A single dispenser was installed in March 
1989 to evaluate the functional capabilities of the 
equipment's control system and provide infor- 
mation on the effectiveness of propane for in- 
creasing precipitation. Testing of the equipment 

continued throughout the winter of 1989-1990. 
During that time, work began on preparing the 
environmental documentation required by the U.S. 
Forest Service to allow the installation of the nine 
additional dispensers. The documents were com- 
pleted on September 12, 1990. 

On October 29,1990, the California Sportfish- 
ing Alliance filed an appeal of the decision by the 
U.S. Forest Service to issue the land use permit for 
the installation of dispensers. Consequently, the 
Forest Service issued a limited permit in which 
they authorized the installation but not the operation 
of the ten propane dispensers. 

The ten liquid dispensers were installed dur- 
ing winter 1990-1991. Even though the dispen- 
sers could not be operated because of the appeal 
by the California Sportfishing Alliance, the De- 
partment gained valuable information about the 
practicality of the design. During summer 1991, 
the entire dispenser was redesigned in preparation 
for the 1991-1992 winter season. 

Results of field tests indicated that the equip- 
ment would function as intended and could be 
reliably controlled from headquarters. Conse- 
quently, the Department decided in spring 1991 
that the program could be fully implemented. 

Implementation 

Randomized seeding of winter storms began 
in November 1991 after the U. S. Forest Service 
approved the Department's supplement to the 
environmental documentation. A total of 177 hours 
of seeding was conducted through March 1992. 

At least four additional winter seasons of 
randomized seeding will be needed to properly 
evaluate the program. Evaluation will be based on 
the analysis of information received from 11 re- 
motely operated rain-snow gauges installed in the 
target area. 

Environmental monitoring of the watershed 
will be conducted during the implementation phase 
to evaluate the effects of cloud seeding. 
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18. Assisting Local Water 
Supply  Projects 

?: e Department of Water 
Resources participates in two programs to pro- 
vide financial assistance to local agencies for 
constructing water supljly projects. 

Through the first program, the Davis-Grun- 
sky Act, public agencies are awarded loans or 
grants at a fixed rate of interest and repayment 
period. Through the second program, the State 
Water Project (SWP) finances local water supply 
projects designed to augment SWP's water sup- 
ply, either directly or indirectly. Information about 
the two programs follows. 

Davis-Grunsky Act 

Public agencies have been awarded loans 
and grants through the Davis-Grunsky Act since 
1959. The act, jointly administered by the De- 
partment and the California Water commission, 
was designed as complementary legislation to the 
Burns-Porter Act, which was enacted to help fi- 
nance construction of SWP. 

Of the original $1.75 billion made avail- 
able through the Burns-Porter Act, $130 million 
was reserved specifically for distribution through 
provisions of the Davis-Grunsky Act. Monies are 
paid from the California Water Resources Devel- 
opment Fund and the California Water Fund. 
Loans are repaid to the California Water Resourc- 
es Development Fund. 

Basic Provisions 

The broad objective of the Davis-Grunsky 
Act is to advance the development, control, and 
conservation of water resources in California. To 
meet that objective, the act is designed to: 

Provide loans to public agencies for pre- 
paring feasibility reports and construct- 
ing local water projects if those agencies 
are unable to obtain financing on reason- 
able terms from other sources. 
Through grants, encourage development 
of the recreational aspects of local water 
projects as well as habitats for fish and 
wildlife. 
Enable California to participate as a part- 

ner in the development, construction, or 
operation of certain water projects when 
participation is necessary for optimum 
development of the resource. 

Public agencies, including cities, counties, 
districts, or other political subdivisions of the 
state, may participate in the program. Types of 
assistance available include: 

Loans for constructing local water proj- 
ects, acquiring sites for reservoirs for pro- 
posed water projects, and preparing fea- 
sibility reports on proposed projects for 
which loans have been requested 
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Grants for paying part of the construction 
cost of dams and reservoirs properly allo- 
cated to providing for recreation or en- 
hancing fish and wildlife and construc- 
tion of initial water supply and sanitary 
facilities needed for public recreational 
use of reservoirs 
State participation as apartner in aproject 
larger than one the local agency proposes 
to construct on its own 

I Before 1967 loans were made at the current 
market interest rate. In 1967 to be more equitable 
to low-income agencies the program was de- 

I 
I 

signed to assist, the legislature fixed the interest 
rate at 2.5 percent. The maximum loan repayment 
period was set at 50 years. At the Department's 

I discretion, however, some agencies were given an 
initial ten-year deferment with the accumulated 
interest amortized over the repayment period. 

Through 1991 approximately $127 million 
of the allocated $130 million had been disbursed 
or contracted for loans, grants, and administrative 
costs. The balance of remaining funds has been 
allocated for a grant to Littlerock Creek Irrigation 
District and Palmdale Water District to rehabili- 
tate Littlerock Dam. 

Current Activities 

From July 1, 1991, through June 30, 1992, 
the following actions involving the Davis-Grun- 
sky Act occurred. Actions are listed alphabetical- 
ly according to the name of the agency to which 
the loan or grant was given. 

layed until the Department of Transportation con- 
structs a replacement bridge downstream of the 
dam. 

Home Gardens County 
Water District 

Home Gardens County Water District, San , 

Bernardino County, has received its entire loan 
entitlement. The district has requested an exten- 
sion until December 1992 to complete the final 
project component, which will fulfill water qual- 
ity standards imposed by the county. The audit of 
the project should occur during first quarter 1993. 

Littlerock Creek 
Irrigation District 

Littlerock Creek Irrigation District, Los 
Angeles County, received a loan for and has 
completed construction of facilities necessary to 
upgrade and expand the community's water dis- 
tribution system. 

The Office of State Controller has complet- 
ed its required audit and is expected to submit its 
report by October 1992. A final payment of 
$200,000 is expected to be made after the final 
audit report is submitted. 

Palmdale Water District 
and Littlerock Creek 
lnigation District 

Palmdale Water District and Littlerock Creek 
Irrigation District, Los Angeles County, expect to 
complete the formal application and required envi- 

Big Bear Municipal ronmental documentation for a $3 million grant to 

Water District rehabilitate Littlerock Dam by December 1992. 

Big Bear Municipal Water District, San Strathmore Public 
Bernardino County, received the final payment Utility District 
for the grant awarded to finance phase-one con- 
struction for repairing Bear Valley Dam. Strathmore Public Utility District, Tulare 

Phase two of the project, involving replace- County, has met all requirements for dispersal of 

ment of the roadway across the dam, will be de- $1,860,000 in loan funds. 
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The district has completed the initial con- 
struction of a $3 million facility to provide drink- 
ing water to the community of Strathmore and 
adjacent lands; and a payment of $263,878 has 
been made. 

State Water Project Funds 
Local water supply projects designed to aug- 

ment SWP's water supply may be financed with 
SWP funds, if available, providing certain admin- 
istrative guidelines are met. The project must be 
eligible to be included as part of SWP, and financ- 
ing by SWP must not exceed the actual cost of 
construction. 

Should construction costs of the local project 
exceed available SWP funds, local participation 
in financing the construction will be required. In 
addition, the local project will not become a unit 
of SWP until an agreement has been signed by all 
participants. 

The three basic assumptions of projects fi- 
nanced by SWP are that: 

1. Appropriate water supply contracts would 
be amended. 

2. Yield developed by a local project as a 
unit of SWP would become part of SWP's 
yield, whether for the life of the project or 
for an interim period. 

3. The local project would not adversely af- 
fect the costs of water deliveries to non- 
participating SWP contractors. 

The Department conducts a feasibility study 
of local projects when information contained in 
conceptual and reconnaissance reports (1) sup- 
poa the project; and (2) SWP water contractors 
agree that the project is advantageous. Projects 
must be structurally, economically, financially, 
and contractually feasible as well as environmen- 
tally acceptable before they can be added as SWP 
units. 

At this time only one project is being consi- 
dered by the Department, the enlargement of the 
Lake Cachuma reservoir located in Santa Barbara 
County. Lake Cachuma and Bradbury Dam are 
owned by the U.S. Bureau of Reclamation (USBR). 

However, because of the (1 )  development of 
the Coastal Branch of the California Aqueduct for 
delivery of SWP water to southern Santa Barbara 
County; and (2) the uncertainties about the avail- 
ability of water rights for an enlarged Lake Ca- 
chuma, the Department has not finalized the envi- 
ronmental impact reportfenvironmental impact 
statement (EIRIEIS). Instead, the Department 
anticipates that local entities will withdraw their 
request for considering this project as a unit of 
SWP. However, USBR is completing the EIS and 
proceeding only with a project designed to ensure 
the safety of the dam. 
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19. Securing 
Power 
Resources 

T ensure that the Stale 
Water Project (SWP) has sufficient power to meet 
its contractual obligations for delivering water, 
the Department of Water Resources has devel
oped a comprehensive power resources program. 

to: 
The goals of the Department's program are 

• Obtain reliable. environmentally benign, 
and competitively priced power supplies 
and transmission services sufficient for 
operating SWP as an independent, inter
connected utility. 

• Develop and manage power resources to 
minimize the cost of water deliveries to 
SWP and its contractors. 

• Minimize impacts on SWP when major 
contractual power arrangements expire 
in 2004. 

To achieve those goals, the Department has 
constructed its own power facilities and has con
tracted for long-term power resources from the 
following agencies: 

Los Angeles Department of Water and 
Power (Castaic Power Plant) 

Southern California Edison Company 
Metropolitan Water District of Southern 

California 
Kings RiverConservation District (Pine Flat) 
TERA Power Corporation (Bethany 

Wind Park) 
PacifiCorp 

In addition, to receive and deliver power, 
the Department has arranged for transmission 
service between SWP power resources and pump
ing loads and to interconnected utilities. Informa
tion about obtaining power supplies and trans
mission services is included in this chapter. 

Facilities 

Currently, SWP owns-jointly or entire
ly-nine power facilities, including hydroelec
tric, coal, and geothermal facilities; is enlarging 
another; and planning to construct two additional 
facilities. Information about those facilities as 
well as those that provide to SWP power resourc
es on a contract bases follows. For locations of 
those facilities, see Figure 9-1, "Names, loca
tions, and total generating capacity of primary 
power facilities," in Chapter 9. 

Hydroelectric 

Information about SWp's hydroelectric fa
cilities is organized into two sections, "Current 
Facilities" and "Proposed Facilities." 

Current Facilities 

Economical hydroelectric generation pro
vides the largest share of SWP' s power resources. 
The combined 900 megawatt (MW) Edward Hyatt 
Pumping -Generating Plant and Thermalito Pump-
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ing-Generating Plant (Hyatt-Thermalito) gener- 
ate about 2,200 million kilowatt hours (kwh) in a 
median water year, while the 3 MW Thermalito 
Diversion Dam Powerplant adds another 24 mil- 
lion kwh a year to SWP's power resources. 

Generation at existing SWP aqueduct re- 
covery plants, William R. Gianelli, Alamo, Devil 
Canyon, and William E. Warne, varies with the 
amount of water conveyed. The 593.3 MW com- 
bined capacity at those four plants generates about 
one-sixth of the total energy used for SWP pump- 
ing. (William R. Gianelli Pumping-Generating 
Plant is a joint SWP [222 MW] and U.S. Bureau 
of Reclamation [202 MW] facility.) 

Proposed Facilities 

The Department also considers and evalu- 
ates new power resources to meet SWP's future 
power requirements. When considering or evalu- 
ating new power resources, the Department re- 
views its on-peak and off-peak power require- 
ments and resources and costs of power, including 
costs for pumping energy. 

A new potential power resource may be 
included or deferred based on the following seven 
factors: 

1. Capability for meeting anticipated power 
requirements for pumping 

2. Availability of transmission access 
3. Anticipated water deliveries to contrac- 

tors 
4. Cost of the resource 
5. Availability and cost of financing 
6. Environmental impacts and costs of mit- 

igation 
7. Operating characteristics 

Projects being considered by the Depart- 
ment include a second unit at Alamo Power- 
plant; a third unit at William E. Warne Power- 
plant; additional capacity at Hyatt-Thermalito; 
and off-stream pumped-storage power facili- 
ties associated with the proposed Los Banos 
Grandes Reservoir. 

Currently, to increase SWP's hydroelectric 
recovery capability, one power plant, Devil Can- 
yon, is being enlarged; another plant, Mojave 
Siphon, is being constructed; and a third plant, 
San Luis Obispo, is in the planning stage. Infor- 
mation about those projects follows. 

San Luis Obispo Powerplant 

San Luis Obispo Powerplant, a 5 MW power 
recovery facility, will be constructed during the 
second phase of the Coastal Branch of the Califor- 
nia Aqueduct. The powerplant is scheduled to be 
operational in 1995. 

Mojave Siphon Powerplant 

Mojave Siphon Powerplant is under con- 
struction on the East Branch of the California 
Aqueduct. This hydroelectric power plant, with a 
nameplate rating of 32.4 MW, will be located 
upstream of Silverwood Lake. The power plant is 
scheduled to be operational in 1994. 

Devil Canyon Powerplant 

Devil Canyon Powerplant is being enlarged 
to accommodate units 3 and 4, which will increase 
the nameplate rating by 160 MW. Those units are 
scheduled to be operational in late 1992. 

Construction of a second afterbay for Devil 
Canyon Powerplant is scheduled to start in 1992. 
The second afterbay is scheduled to begin operat- 
ing in 1994. 

Coal 

Reid Gardner, a coal-fired power plant near 
Las Vegas, Nevada, consists of four units. The 
Department owns 67.8 percent of Unit 4 (169.5 
MW) whileNevada Power Company (NPC) owns 
the remainder of Unit Number 4 as well as all of 
units 1,2, and 3. 

The Department has received energy from 
Unit 4 since July 1983. According to the partici- 
pation agreement for Reid Gardner Unit 4, the 
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Department receives up to 226 MW from Unit 4 in 
exchange for NPC's limited right to inter-rupt the 
Department's energy deliveries during on-peak 
hours. Whenever NPC interrupts the Department's 
portion of generation, the Department receives 
payment based on NPC's combustion turbine 
costs. 

The turbine at Reid Gardner was upgraded 
in June 1990 to make use of Unit 4's excess boiler 
capacity. The upgrade increased the plant9 s gen- 
eration capacity by approximately 15 MW. The 
Department and NPC shared the cost of the up- 
grade in proportion to their ownership. 

The Department will allow NPC to use its 
share of Unit 4's upgraded capacity and related 
energy through August 31, 1998. Starting Sep- 
tember 1,1998, NPC will allow the Department to 
use its share of Unit 4's upgraded capacity and 
related energy on a firm basis. Beginning in 1998, 
NPC has the option each year to buy up to 6 per- 
cent of the Department's ownership. The utility is 
required to give the Department a five-year notice 
to exercise each year's option. 

Geothermal 

The Department participated in the develop- 
ment of two geothermal power plants, Bottle 
Rock and South Geysers. The Department con- 
structed and operated Bottle Rock Powerplant 
until 1990 and began construction of South Gey- 
sers Powerplant in the early 1980s. In addition, 
the Department leases from the federal govern- 
ment the mineral rights to the Binkley Ranch Club 
located north of Bottle RockPowerplant. Informa- 
tion about those two power plants and the lease 
with the federal government follows. 

Bottle Rock Powerplant 

Bottle Rock Powerplant, in Lake County's 
Geysers area, is owned and was operated and 
maintained by the Department from February 
1985 to December 1990. Geothermal steam for 

the plant was provided under acontract with MCR 
Corporation and others until June 30, 1988. 

Beginning July 1, 1988, the Department 
acquired the steam supply for Bottle Rock Power- 
plant through the purchase of the Francisco steam 
field leasehold and contracted with Calpine Cor- 
poration to operate and maintain the steam field 
through December 3 1, 1989. 

The Department contracted with the North- 
ern California Power Agency (NCPA) to operate 
and maintain the steam field for the two years 
beginning January 1, 1990. The Department and 
NCPA also contracted to share the cost and ben- 
efits of working over three wells to determine the 
future viability of the steam field. The work on the 
three wells was completed in early April 1990; 
however, additional steam was not produced in 
sufficient amounts. At that time drilling for new 
steam was determined to be uneconomical for the 
Department because other lower-cost energy was 
available. Consequently, Bottle Rock Powerplant 
was taken out of operation in December 1990. 

South Geysers Powerplant 

The Department planned another geother- 
mal facility in Sonoma County, South Geysers 
Powerplant. Three steam wells originally drilled 
on the property provided the basis for the Depart- 
ment's decision to construct the plant. However, 
subsequent drilling for steam wells resulted in an 
insufficient supply of steam to support a 55 MW 
power plant. 

In 1985 the Department deferred the com- 
pletion of South Geysers Powerplant due to the 
reduced short-term need for additional power 
resources and the questionable steam supply. On 
May 4, 1990, Bechtel Power Corporation pur- 
chased the plant's major components (steam tur- 
bine generator, condenser, and associated items) 
for $5.5 million. The Department is exploring the 
possibility of leasing the steam field and site for 
alternative uses. 
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Mineral Rights 

The Department leases from the federal gov- 
ernment the mineral rights to the Binkley Ranch 
Club located north of the Francisco leasehold and 
Bottle Rock Powerplant and has obtained the 
necessary permits to construct a well pad on the 
leasehold. The lease is considered a supplemen- 
tal source of steam for Bottle Rock if the 
economics of operating geothermal facilities 
improve. 

The Department has been an active partic- 
ipant of a committee established by the California 
Energy Commission (CEC) in 1989 to investigate 
the unexpected decline of steam in the Geysers 
area. In addition, consultants have been hired by 
CEC to study the Geysers' geothermal reservoir 
and recommend methods to improve the use 
of the steam field. 

Transfers, Exchanges 
and Purchases 

The Department obtains a significant amount 
of capacity and energy for SWPoperations through 
transfers, exchanges, and purchase agreements 
with other utilities throughout California, the 
Northwest, and Southwest. 

In addition, negotiations continue with var- 
ious utilities in the Pacific Northwest to develop 
long-term arrangements for purchases, sales, and 
exchanges to take advantage of the Department's 
300 MW of transmission capacity on the extra- 
high voltage (EHV) Pacific-Northwest Intertie. 
See Table 19-1, "Power Contracts, by Title and 
Date Signed," at the end of this chapter. 

To reduce SWP's costs, the Department will 
continue to use the extra high voltage of transmis- 
sion capacity and negotiate with utilities in Cali- 
fornia and the Southwest for purchases and sales 
of power to maximize benefits to SWP. See "Trans- 
mission Services" in this chapter for additional 
information. 

Information about transfers, exchanges, and 
purchase agreements with other utilities follows. 

Transfers 

In 1966 the Department entered into a con- 
tract with the Los Angeles Department of Water 
and Power (LADWP) to jointly develop Castaic 
Power Plant on the West Branch of the California 
Aqueduct. According to the contract, LADWP 
constructed and operates Castaic Power Plant and 
the Department receives capacity and energy from 
LADWP. 

The Department receives the capacity and 
energy at the Sylmar Substation based on weekly 
water schedules through the West Branch. 

Exchanges 

A significant amount of energy used by 
SWP is provided according to exchange agree- 
ments arranged with various utilities, including 
the Metropolitan Water District of Southern Cal- 
ifornia, Southern California Edison, and other 
Pacific-based utilities. Information about those 
agreements follows. 

Metropolitan Water District 
of Southern California 

The Department also contracts for the ener- 
gy output of five hydro plants owned by the 
Metropolitan Water District of Southern Califor- 
nia (MWDSC). The total capacity of those plants 
is 30 MW. 

According to the terms of the 1979 power 
contract, SCE receives energy from Lake Mathews, 
Foothill Feeder, San Dimas, and Yorba Linda 
power plants. In return the Department receives 
off-peak energy from SCE averaging approxi- 
mately 107 percent of the total energy that is 
provided to SCE from those four plants. 

According to a 1983 agreement with the Los 
Angeles Department of Water and Power (LAD- 
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WP), all the energy from the fifth plant (Greg 
Avenue) is provided to LADWP. The utility re- 
turns 98.8 percent of this energy to the Depart- 
ment during off-peak periods. 

Southern California Edison 

The major portion of the energy used by 
SWP is provided according to a 1979 power 
contract and the 1981 capacity exchange agree- 
ment (CEA) with Southern California Edison 

off-peak periods approximately 110 percent of 
the energy provided by the Department. 

In addition, SCE waives 75 percent of its 
charges to the Department for specified firm trans- 
mission service provided to SWP pumping and 
generating facilities and makes to the Depart- 
ment an annual payment of $900,000. In 1991 the 
savings to the Department for SCE waiving 75 
percent of its firm transmissi n charges was 
$7,372,299. 

(SCE). Services began in April 1983 according to Other Pacific-based Utilities 
terms of the power contract and in April 1987 
according to terms of the capacity exchange agree- Through interchange agreements the De- 
ment. 

According to terms of the 1979 power con- 
tract, the Department provides the following 
to SCE: 

Up to 350 MW of capacity and approxi- 
mately 40 percent of the energy from 
Hyatt-Thermalito 
Up to 120 MW of capacity and all the 
energy generated by the Devil Canyon 
Powerplant (units 1 and 2) 
Up to 15 MW of capacity and all the 
energy generated by Alamo Powerplant 

In return, the Department receives off-peak 
energy from SCE equal to the total amount of en- 
ergy SCE receives from Hyatt-Thermalito, 

partment exchanges economy energy with utili- 
ties throughout the western United States. Ac- 
cording to those agreements, the Department can 
sell, buy, or exchange economy energy on an 
hourly or daily basis. Some agreements also pro- 
vide for the Department to sell, buy, andlor ex- 
change short-term firm capacity andlor firm ener- 
gy on an hourly, daily, weekly, or monthly basis. 

Those agreements permit more efficient use of 
the Department's generating resources and more 
efficient scheduling of energy deliveries. The 
term of those interchange agreements generally is 
between 20 and 30 years. 

Purchases 
Devil Canyon Powerplant, and Alamo Power- 
plant plus an additional amount of energy as The Department obtains a significant amount 

of energy through long-term and short-term pur- payment for the capacity. 
The amount of additional energy is deter- chase agreements with utilities in California and 

mined annually based on the capacity-energy ex- the Northwest. Information on those agreements 

change formula defined in the 1979 power con- follows. 

tract. That formula is used to (I) determine the 
value of capacity in dollars; and (2) convert the 
dollar value to an equivalent amount of off-peak 
energy. 

According to terms of the 1981 CEA, the 
Department each year must deliver 412.5 million 
kwh of energy to SCE during on-peak periods at 
a maximum delivery rate of 225 MW. Southern 
California Edison returns during mid-peak and 

Long-Term Purchases 

The Department purchases energy from hy- 
dro generation developed by others. The output of 
the 165 MW Pine Flat Power Plant, owned and 
operated by the Kings River Conservation Dis- 
trict, provides SWP about 400 million kwh of 
energy in median water years. 
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The Department also purchases wind-gen- tracts for economy energy sales, purchases, 
erated energy from TERA Power Corporation. transmission services, and significant long-term 
The energy is delivered from the Bethany Wind power agreements. 
Park to the South Bay Pumping Plant near Tracy. 
Originally, TERA had installed 168 wind ma- Transmission SeIVices 
chines with a capacity of 9.45 MW. However, 
because of mechanical failures and subsequent 
litigation involving the developer, investors, and 
manufacturers, many machines are out of service. 
As of June 1992, approximately 60 units generate 
about 3.2 MW. 

The Department also signed an agreement 
with PacifiCorp of Portland, Oregon, for the pur- 
chase of 100 MW of firm capacity and associated 
energy. That agreement, effective June 1, 1991, 
will continue through 2004. 

Short-Term Purchases 

The Department has contracted with Pacific 
Gas & Electric Company (PG&E), SCE, and 
Bonneville Power Administration, a federal agen- 
cy designed to market energy, to purchase power 
when needed. Additionally, according to terms of 
the coordination agreement between the Depart- 
ment and MWDSC, the Department may pur- 
chase surplus energy from MWDSC's Colorado 
River Aqueduct power resources. 

The coordination agreement with MWDSC 
provides for coordinated operation between SWP 
and MWDSC's Colorado River Aqueduct sys- 
tem. It also provides for: 

1. Sales of surplus firm energy to MWDSC 
on a monthly basis 

2. Sales of economy energy to MWDSC 
3. Purchases of surplus energy from 

MWDSC's Colorado River Aqueduct 
system 

4. Exchanges of energy between the Depart- 
ment and MWDSC 

The Department also has 25 other agree- 
ments for purchasing interruptible economy ener- 
gy to satisfy unexpected, short-term energy short- 
ages. Table 19-1 includes information about con- 

The Department must arrange for adequate 
transmission service between SWP power re- 
sources and pumping loads and to interconnected 
utilities for purchases, sales, and exchanges of 
power. Most SWP transmission needs are cur- 
rently met by contractual arrangements with Cal- 
ifornia utilities (see Table 19- l). 

However, the Department's long-term ob- 
jectives include acquiring its own transmission 
facilities between resources and loads where fea- 
sible and providing additional interconnections to 
other potential power sources. To improve and 
expand its transmission services, the Department 
is pursuing the development of various alterna- 
tives, including acquiring: 

Additional transmission capability from 
the California-Oregon border to Tracy 
Alternative transmission paths between 
the Department's resources and loads to 
achieve a greater degree of operating 
flexibility 
Additional transmission capability to the 
Southwest 

Currently, to improve transmission servic- 
es, the Department is planning to construct and 
operate a new transmission line between Harvey 
0. Banks Delta Pumping Plant and South Bay 
Pumping Plant. Based on a 1991 cost estimate, the 
transmission line would pay for itself in about 14 
years. The environmental and engineering studies 
have been completed, and the Department is ne- 
gotiating the transfer of this service with PG&E. 
The final design has begun and is scheduled to be 
completed in 1994. 

In addition, the Department has been work- 
ing with various public and private utilities in 
California to add reinforcements and purchase 
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transmission capacity. Information about those 
activities follows. 

Reinforcements 

As part of a comprehensive agreement with 
PG&E, the Department requested that the utility 
add reinforcements between Los Banos and Mid- 
way substations. Those reinforcements would 
reduce the curtailment of firm transmission ser- 
vice for the Department. 

Pacific Gas & Electric Company indicated 
that reinforcements could be delayed and possibly 
avoided if the Department would be willing to 
drop portions of SWP pump load and generation 
during PG&E transmission system emergencies. 

In response, the Department working with 
PG&E, developed a remedial action plan to en- 
sure that dropping portions of pump load and 
generation would not adversely affect SWP. The 
utility is currently seeking approval of this agree- 
ment from the Federal Energy Regulatory Com- 
mission (FERC). 

Capacity 

The Department has signed two agreements 
designed to provide transmission capacity. One 
agreement involves the Pacific Northwest Inter- 
tie; the other, California-based utilities. Infor- 
mation about those agreements follows. 

Pacific Northwest Intertie 

In August 1967 the Department contracted 
for 300 MW of transmission capacity through 
2004 on the EHV Pacific Northwest Intertie from 
the California-Oregon border to the Table Moun- 
tain, Tesla, Los Banos, and Midway substations. 

The Department retained its entire 300 MW 
share of EHV capacity for access to the Northwest 
where low-cost power is currently available and 
projected to be available in the future. 

California-based Utilities 

In December 1984 the Department signed a 
memorandum of understanding (MOU) with 
many public and private California utilities. As 
part of that agreement, the Department has a 
five-year option beginning in January 2005 to 
purchase 97 MW of transmission capacity on the 
proposed third 500-kV (kilovolt) transmission 
line that connects California with the Pacific 
Northwest. 

Construction of the line began in October 
1990;. the line is scheduled to begin operating on 
January 1, 1993. The parties to the MOU are 
continuing to negotiate a long-term project partic- 
ipation agreement. 
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TABLE 19-1 
Power Contracts, by Title and Date Signed 

I 
I 

i Contract Title and Effective 
Date Signed Name of Conrractor Purpose Through 

1. West Branch Cooperative Los Angeles Department 
Development (912166) of Water and Power 

2. Extra High Voltage (EHV) Pacific Gas & Electric 
lntertie (811167) Company (PG&E), 

Southern California Edison 
Company (SCE), San 
Diego Gas and Electric 
Company (SDG&E) 

3. Fourth Supplemental Department of Water 
Resolution, Oroville (9/28/77) Resources (DWR) 

Resolution 

4. Metropolitan Water District Metropolitan Water District 
(MWD) Hydro (1/9/78) of Southern California 

(MWDSC) 
5. San Diego Gas and Electric SDG&E 

Company EHV settlement 
(5125178) 

6. Reid Gardner Unit 4 Nevada Power Company 
participation (711 1/79) 

7.  Southern California Edison- SCE 
DWR 1979 (1 O l l  1/79) 

8. Firm transmission service SCE 
agreement (1 011 1 R9) 

9. Power contract (1011 1/79) SCE 

10. Pine Flat (1 1/6/79) Kings River Conservation 
District 

1 1. Emergency service SCE 
agreement (7/21/80) 

12. Capacity exchange SCE 
agreement (9117181) 

13. Agreement for sale of nonfirm Pacific Power and Light 
thermal energy (318182) Company 

14. Power sale agreement TERA Power Corporation 
(511 4/82) 

15. Generation replacement SCE 
agreement (611 4/82) 

16. Southern California Edison SCE/PG&E 
EHV settlement agreement 
PG&E EHV settlement 
agreement (12/31/82) 

Joint development of Castaic Power Project on Dec. 31,2014 
California Aqueduct, West Branch 

Provides transmission of 300 MW of EHV from Dec. 31, 2004 
Oregon border to specific points in California 
by SWP and purchase of off-peak energy to 
extent of purchased transmission capacity 

Replaces power sale contract; effective 4/1/83 Repayment of 
last bonds or 
Nov. 29,2017, 
whichever 
later 

Provides for purchase of output from five small At least to 
hydro developments totaling 29.5 MW of Mar. 31, 2008 
capacity; effective 4/1/83 

Establishes extent of SDG&E's obligation to 
supply off-peak energy during the remaining 
term of EHV contract and resolves disputes 
concerning Department of Water Resources' 
(DWRJ use of its EHV transmission entitlement Dec. 31, 2004 

Establishes joint ownership of an additional unit July 25, 2013 
at an existing coal-fired plant near Las Vegas 

Establishes rate of SCE's off-peak energy under Dec. 31, 2004 
EHV contract; effective 1/1/83 

Provides transmission service between El Dorado July 25, 2013 
and Vincent substations for Reid Gardner 

Beginning 4/1/83, provides: Dec. 31,2004 
a. Transmission service in SCE's service area 
b. Rights to purchase up to 300 MW firm 

capacity andlor spinning reserves 
c. Rights to purchase off-peak energy 
d. Exchanges of off-peak energy for 485 MW 

of DWR's on-peak capacity 
Purchases hydroelectric output from P~ne Flat Mar. 31, 2034 

Power Plant 
Establishes emergency service between parties Dec. 31,2004 

Effective 4/2/87, exchanges 225 MW of on-peak Dec. 31,2004 
capacity from Hyatt-Thermalito for: 
a. Up to 600 MW of SCE's capacity 

during off-peak periods 
b. Up to 225 MW of SCE's capacity during 

partial-peak periods 
c. A 75 percent reduction in transmiss~on 

service charges for transmission under 
power contract and firm transmission 
service agreement 

d. An annual payment of $900,000 to DWR 
Agreement to sell nonfirm thermal energy Dec. 31, 1991 
to DWR or upon one 

month notice by 
either party 

Agreement to sell energy to Department May 2.2002 
from wind-powered generation facilities 
constructed by TERA 

Provides energy from DWR resources to May 31,2012 
replace lost generation of two SCE plants 
on San Bernardino Valley Municipal Water 
District system 

Establishes extent of DWR's ability to exercise 
its rights to 300 MW of EVH transmission from Dec. 31, 20041 
Pacific Northwest. PG&E agreement also Jan. 1,2005 
defines rate for EHV off-peak energy purchases 



TABLE 19-1 

Power Contracts, by Title and Date Signed (Continued) 

Contract Title and Effective 
Date Signed Name of Contractor Purpose Through 

17. Interchange agreement SDG&E Exchanges energy between SDG&E and DWR July 31,2010 
(6129183) 

18. Greg Avenue Powerplant Los Angeles Department of Exchanges DWR's entitlement to Greg Avenue Until terminated 
energy exchange agreement Water and Power Powerplant energy for credit and off-peak by either party 

energy upon two-year 
advance 
written notice 

19. Economy energy agreement Los Angeles Department of 
(9122/83) Water and Power 

20. Coordination agreement SCE 
between SCE and DWR 
(1 018183) 

Permits sale of economy energy bilaterally Unt~l terminated 
by e~ther party 

Dec. 31,2005 Sells nonfirm energy to SCE; allows short-term 
exchanges; allows SCE to bank energy at 
San Luis Reservoir; allows for seasonal 
capacity and energy exchange 

Permits sale of economy energy bilaterally 21. Energy interchange agreement Tucson Electric Power 
(616184) Company 

22. Energy interchange agreement City of Glendale 
(7127184) 

Dec. 31,2008 

Permits sale of economy energy bilaterally Dec. 31,2012 

Permits sale of economy energy bilaterally 23. Energy interchange agreement City of Pasadena 
(7127184) 

Dec. 31,201 1 

Dec. 31,2013 Permits sale of economy energy bilaterally 24. Energy interchange agreement City of Riverside 
(7127184) 

25. Energy interchange agreement City of Burbank 
(713 1/84) 

Permits sale of economy energy bilaterally 

Permits sale of economy energy bilaterally 

Dec. 31, 201 3 

Dec. 31,2006 

Dec. 31,2013 

26. lnterconnection agreement Nevada Power Company 
(713 1 184) 

27. Energy interchange agreement City of Anaheim 
(911 7184) 

Permits sale of economy energy bilaterally 

Permits.sale of economy energy bilaterally 28. Service agreement (1 111184) Montana Power Company Until terminated 
by either party 

Dec. 31,201 3 29. Economy energy agreement 
(1 1/6/84) 

Salt River Project 

Northern California Power 
Agency (NCPA) 

SCE 

Permits sale of economy energy bilaterally 

Permits sale of economy energy bilaterally 30. Energy interchange agreement 
(1 2/1/84) 

31. Edison-DWR interruptible 
transmission service 
agreement (1 211 9/84) 

32. Service agreement (1/7/85) 

Dec. 31,2009 

Provides interruptible transmission service 
between Palo Verde Generating Station and 
Vincent Substation, between Eldorado and 
Mead substations, and so forth 

Dec. 31', 2004 

Idaho Power Company Until terminated 
by either party 

Dec. 31,2010 

Sells nonfirm energy tcj DWR 

33. Energy interchange agreement El Paso Electric Company 
(411 8/85) 

Permits sale of economy energy bilaterally 

Permits sale of economy energy bilaterally 34. lnterconnection agreement Portland General Electric 
(411 8/85) Company 

35. Energy interchange agreement Seattle City Light 
(4130185) 

36. lnterconnection agreement Pacific Power and Light 
(4130185) Company 

37. Power and energy interchange Arizona Public Service 
agreement (613185) Company 

38. Service agreement (8113185) Washington Water Power 
Company 

39. Energy interchange agreement City of Santa Clara 
(8120185) 

40. Service agreement (911185) Western Area Power 
Administration (WAPA) 
(Sacramento Area Office) 

41. Bonneville Power BPA 
Administration (BPA) (915187) 

42. DWR-MWD coordination MWDSC 
agreement (2126188) 

Dec. 31,2010 

Permits saie of economy energy bilaterally Dec. 31,2015 

Permits sale of economy energy bilaterally Dec. 31,2009 

Dec. 31,201 0 Permits sale of economy energy bilaterally 

Sells nonfirm energy to DWR Until terminated 
by either party 

Dec. 31,2008 Permits saie of economy energy bilaterally 

Sells nonfirm energy to WAPA Dec. 31,2004 

Purchase of surplus BPA energy at Oregon- 
California border 

Dec. 4,2017 

Sep. 30,2017 Bilateral energy transactions and exchanges; 
SWP and MWDSC's CRA operations - 
coordination 

Permits sale of economy energy bilaterally 43. Energy interchange agreement City of Vernon 
(417188) 

Dec. 31,2013 

Permits sale of economy energy bilaterally 44. Energy interchange agreement Eugene Water and Electric 
I411 2/88) Board 



TABLE 19-1 
Power Contracts, by Title and Date Signed (Continued) 

Conrracr Title and Effective 
Date Signed Name of Contractor Purpose Through 

45. Capacitylenergy interchange Modesto lrrigation District Sells capacity and associated energy to MID as Dec. 31, 1992 
(911 3/88) (MID) available; bilateral sale of economy energy 

46. Power sale agreement Turlock Irrigation District 1991-1992 sale of firm capacity and associated Dec. 31, 1992 
(1 11 7/89) energy; varying monthly amounts of capacity 

(8 MW to 44 MW) 
47. Agreement of cotenancy in the PGLE, NCPA, and Establishes transmission ownership of Castle Dec. 31, 2014 

Castle Rock Junction-Lakeville city of Santa Clara Rock Junction-Lakeville 230-kV transmission line 
230-kV transmission line 
(511 0189) 

49. Castle Rock Junction-Lakeville NCPA and city of Santa Clara Provides transmission service to NCPA and Dec. 31, 2014 
transmission service city of Santa Clara 
agreement (5110189) 

49. Interchange agreement Turlock Irrigation District Permits sale of economy energy bilaterally Dec. 31,201 3 
(811 5189) 

50. Agreement for sale of British Columbia (B. C.) Sells B. C. Hydro surplus interruptible energy Dec. 31. 2010 
interruptible energy (1011189) Power Export Corporation to DWR or on one- 

(Powerex) month notice 
by either party 

51. Power sale agreement City of Vernon Sells firm capacity and associated energy. Dec. 31, 1993 
(312190) 1991-1993 

52. Power sale agreement MID Sells firm capacity and associated energy, Dec. 31,1992 
(3131 190) 1991 -1992 

53. Capacitylenergy interchange Sacramento Municipal Permits bilateral sale of capacity and Dec 31,2015 
(1 111 3/90) Utility District associated energy, and economy energy 

54. Power sale agreement Turlock Irrigation District Allows 1993-94 sale of firm capacity Dec 31. 1994 
(1 2/13/90) and associated energy 

55. Power purchase agreement Pacific Power and Light System purchase of firm capacity and Dec. 31,2004 
(412819 1 ) Company associated energy (100 MW) 

56. Western systems power pool SCE Under a cost-based pricing structure, provides: July 26, 2001 
(7127191 ) a. Economy energy transactions 

b. Unit commitment service 
c. Firm transmission capacitylenergy or 

exchange service 
d. Transmission service 

57. Energy purchase agreement San Bernardino Valley Provides temporaly inclusion of Mill Creek May 1,2012 
(9130191 ) Municipal Water District numbers 2 and 3 in the list of power plants with option to 

that are eligible for replacement energy extend to 
purchases pursuant to the terms of the June 1,2032 
energy purchase agreement 

58. Interim participation agreement California Oregon Establishes interim agreement for construction Conditional 
(9/30/9 1 ) Transmission Project and ownership of COTP 

(COTP) Participants 
59. Emergency repair services WAPA Emergency repair services for the Pine Flat Oct. 8, 2006 

contract (1 019191) 230-kV transmission line 
60. Comprehensive agreement PG&E Enforces remedial action scheme Dec. 31,2004 

(1 012619 1 ) with option for 
I ten-year 

extension 

I 61. Power sale agreement City of Riverside Permits sale of capacity and associated energy Unt~l terminated 
(4127192) (20 MW, May to October) by either party 



20. Forecasting Power 
Requirements 
and Resources 

E nsuring that the State schedule for future facilities, the Department de- 
Water Project (SWP) has an adequate supply of termines SWP's short-term and long-term power 
electric power involves: requirements through 2035. 

1. Obtaining power resources by con- Short-term power requirements based on 

strutting facilities and by transferring, the actual water supply and reservoir storage lev- 

exchanging, and purchasing power els are conducted for the current and two ensuing 

2. Arrangidg for power transmission years of operation. Long-term operational studies 

services for the remaining years are based on median-year 
3. Forecasting power and capacity water supply conditions and optimal reservoir 

requirements storage levels. 

This chapter includes information about fore- The State Water Project's annual electrical 

casting power and capacity requirements. Infor- power requirements may vary significantly from 

mation about obtaining power resources; trans- the amounts forecast due to the amount of water 

ferring, exchanging, and purchasing power; and available and delivered in a given year. For exam- 

arranging for transmission services may be found ple, dry conditions in northern California could 

in Chapter 19, "Securing Power Resources." result in a reduction of the amount of water avail- 
able for delivery. If full deliveries cannot be made, 

Power Requirements less power will be used than originally fore- 
cast. Power requirements could also decrease dur- 

The Department's forecast of electric power ing a wet year because of the availability of water 
is based primarily on SWP's pumping power in the San Joaquin Valley or southern California. 

requirements to deliver short-term and long-term Conversely, power requirements could ex- 
water delivery requests from SWP's water con- ceed the amount originally forecast when actual 
tractors. Requirements are based on amount of water deliveries were greater than the amounts 
energy used to deliver (1) entitlement water re- estimated; for example, if deliveries of deferred 
quested by long-term water contractors, includ- entitlement water were made or if additionalpump- 
ing losses in reservoirs and aqueducts; (2) recre- ing was needed to refill reservoirs south of the 
ation water; and (3) water to replace storage in Delta after a dry year. 
reservoirs south of the Delta Although the Department forecasts power 

Each year after reviewing the water contrac- requirements until 2035, it pays particular atten- 
tors' water delivery requests and the construction 
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Fig. 20-1. Estimated on-peak energy requirements 
and resources for 1992 through 2004 

tion to forecasts until 2004, the year significant 
power contracts expire. Therefore, information 
on forecasts for 1992 through 2004 is includ
ed in this publication. 

Forecast for 1992 

The forecast for power requirements in 1992 
was based on water supply projections made by 
the Department early inthe year. When making 
the forecast, the Department assumed that ·1992 
water supplies would be sufficient to meet enti.;. 
tlement deliveries of 1,891,063 acre-feet. 

That amount of water represents deferred 
approval of 50 percent of agricultural and 50 
municipal and industrial entitlement requests. 
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Forecast for 1993 
Through 2004 

For 1993 through 2004, the power require
ment forecast was based.on hydrology sufficient 
tomeet the water contractors' full entitlement 
deli very requests of 4,217,786 acre-feet. 

In 1993 SWP's total energy requirements 
are projected to be about 14,411 million kilo
watt-hours (kWh). The requirements decrease to 
14,260 million kWh in 1995; increase to about 
14,912 million in 2000; and increase to about 
14,996 in 2004. 

Transmissions losses are forecast to be about 
599 million kWh in 1993; 600 million in 1995; 
626 million in 2000; and 630 in 2004. See Table 
20-1, "Total Energy Requirements for 1993, 1995, 
2000, and 2004," at the end of this chapter. Cfable 
20-1 also includes a forecast of energy to be de
livered to the Southern California Edison as well 
as the amount of energy to be sold or flIm sales to 
other utilities. See "Sales" in Chapter 21.) 

Capacity Requirements 

In addition to forecasting energy require
ments, the Department also considers electrical 
capacity requirements, the rate of delivery or 
demand for energy during a given period. 

Basis of Forecast 

The State Water Project is operated to mini
mize pumping requirements during hours when 
power costs are highest. Thus, SWP's highest 

.. power requirements or demand for capacity occur 
during nights, weekends, and holidays (off-peak 
periods) when power costs are lowest 

Forecast for 1993 
and 2000 

The Department's forecast of the peak de
mand or the highest on-peak and off-peak capac-



ity requirements for 1993 and 2000 is included in 
Table 20-2, "Total Amounts of On-Peak and Off
Peak Electrical Capacity Requirements Projected 
for 1993 and 2000," at the end ofthis chapter. 

Resources 
The Department uses a variety of power 

resources to meet SWP's estimated power re
quirements, including power it generates at its 
own facilities as well as resources it purchas
es and exchanges. With the exception of the non
firm purchases and a portion of the firm power 
purchases (post-1994), the Department either owns 
or has contracted for the majority of its long-term 
power resources. 

The Department also uses a different combi
nation of resources to meet.its on-peak and off
peak energy requirements. Because the Depart
ment has the flexibility to regulate S WP' s pump
ing requirements on an hourly basis, maximum 
SWP pumping is scheduled during the off-peak 
hours (10 p.m. t08 a.m., Monday through Satur
day and all day on Sunday and holidays). 

Byscheduling as much off-peak pumping as 
possible, the Department is able to take advantage 
of neighboring utilities' inexpensive surplus gen
eration. Conversely, the Department maximizes 
hydroelectric generation during the on-peak hours. 

In forecasting resources to meet require
ments, the Department analyzed the amount of 
on-peak and off-peak energy the Department ex
pects from each resource during 1992 through 
2004 and for 2000. Information aboutthe amount 
of energy the Department expects from each re
source during those years follows. 

Years 1992 Through 2004 

The amounts of on-peak and off-peak ener
gy the Department expects from each resource 
type during 1992 through 2004 are illustrated in 
Figure 20-1, "Estimated on-peak energy require
ments and resources for 1992 through 2004," and 

Millions of 
kilowatt-hours 

Southern California Edison 
return and additiona! energy 

Contract hydro 

Recovery 

Coa! 

Nonfirm purchases 

Firm purchases 
• Hyatt-Thermalito 

Fig. 20-2. Estimated otT-peak energy requirements 
and resources for 1992 through 2004 

Figure 20-2, "Estimated off-peak energy require
ments for 1992 through 2004." 

Specific information about on-peak and off
peak requirements follows. 

On-Peak 

The efforts of maximizing hydroelectric 
generation during on-peak hours is also indicated 
by the Hyatt-Thermalito and recovery generation 
components included in figures 20-1 and 20-2. 

As indicated in Figure 20-1, SWP's annual 
on-peak energy requirement (the sum of peak 
components) is forecasted to increase from 6,119 
million kWh in 1993 to about 7,040 million kWh 
in 2004. 
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energy requirements in 1993 

The sharpest increase will occur during the 
1993-to- 1997 time frame when energy consumption 
is forecast to be 6,992 million kwh, an increase of 
almost 900 million kwh. As theescalation in water 
deliveries begins to level off in 1997, the annual 
on-peak energy requirement also levels off. 

As indicated in Figure 20-3, "Estimates of 
resources to meet on-peak energy requirements in 
1993," hydroelectric generation is the dominant 
resources during the on-peak period for 1993. 

I 
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Hyatt-Thermalito provides about 23 percent 
of the energy forecast during this period and 
recovery generation, about 18 percent of the ener- 
gy forecast. Through 2004 hydroelectric genera- 
tion increases slowly as the effects of the drought 
diminish. 

Incr ases in on-peak energy consumption 7 are met with firm and nonfirm purchases. Firm 
system purchases (energy guaranteed by the 
seller except in emergency situations) are expect- 
ed to supply energy during the on-peak periods in 
the short-term (1993 and 1994). For the long- 
term, firm system purchases are expected to 
supply equal amounts during on-peak and off- 
peak periods. 

Ofl- Pea k 

During off-peak periods, the annual energy 
requirement remains fairly constant at about 7,950 
million kwh with the exception of 1993 and 1994, 
years in which the short-term planning model is 
used. That constant level of energy consumption 
(7,950 million kwh) indicates that SWP is opera- 
ting at full capacity during the off-peak period. 

Diversity power exchanges with Southern 
California Edison (SCE) provide a large portion 
of the off-peak resources. In 1993 those exchang- 
es will provide about 4,100 million kwh or 48 
percent of the total off-peak energy used by SWP; 
that amount will decrease to 2,940 million kwh in 
2004. Coal-fired generation and recovery gener- 
ation along with power purchases will provide the 
remaining off-peak resources. 

See Figure 20-4, "Estimates of resources to 
meet off-peak energy requirements in 1993." 

Year 2000 

Information about on-peak and off-peak re- 
quirements for 2000 follows. 



On-Peak 

In 2000 SWP' s annual on-peak energy re
quirement is expected to be about 6,960 million 
kWh (see Figure 20-1). As indicated in Figure 20-
5, "Estimates of resources to meet on-peak 
energy requirements in 2000," hydroelectric gene
ration is expected to supply the largest amount 

. of energy during this period. 
Hyatt-Thermalito provides about 30 per

cent or 2,110 million kWh; and recovery genera
tion, about 22 percent or 1.560 million kWh. 

Off-Peak 

The annual off-peak energy requirement 
for 2000 is about 7,950 million kWh (see Fig
ure 20-2). As indicated in Figure 20-6, "Esti
mates of resources to meet off-peak energy 
requirements in 2000," power contracts provide 
about 40 percent of SWP's off-peak energy. In 
2000 those exchanges will provide about 3,170 
million kWh. 

Table 20-3, "Estimates of Total Amounts of 
On-Peak and Off-Peak Energy Produced in 2000, 
by Type of Resource," includes an itemized list
ing of the amount of energy each resource is ex
pected to produce during 2000. The table may be 
found at the end of this chapter. 

• Hyatt·Thermalito 

Firm purchases 

Recovery 

Contract hydro 

Coal 

Southern Califomia 
Edison return and 
additional energy 

Nonfirm purchases 

Fig. 20-5. Estimates of resources to meet on-peak 
energy requirements in 2000 

Southern California 
Edison retum and 
additional energy 

II Contract hydro 

Firm purchases 

Recovery 

Coal 

Nonfirm purchases 

• HyatHhermalito 

Fig. 20-6. Estimates of resources to meet off-peak 
energy requirements in 2000 
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TABLE 20-1 

Total Energy Requirements for 1993,1995,2000, and 2004 
(Millions of kilowatt-hours) 

Pumping Plants 1993 1995 2000 2004 

North Bay Aqueduct Plants 
Barker Slough 7.7 8.2 9.9 10.3 
Cordelia 11.0 10.9 12.3 14.3 

South Bay Aqueduct Plants 
Del valle 1.3 1.4 1.6 1.6 
South Bay 148.6 159.3 162.6 162 6 

California Aqueduct Plants 
Harvey 0. Banks 1,135.1 1,205.9 1,246.6 1,257.2 
Buena Vista 609.5 623.6 646.2 650.0 
Ira J. Chrisman Wind Gap 1,488.7 1,528.8 1,570.5 1,580.5 
Dos Amigos 508.5 524.6 541.3 543.4 
A. D. Edmonston 5,275.1 5,422.2 5,556.1 5,591.7 
William R. Gianelli 254.9 21 7.6 273.2 281 5 
Wheeler Ridge 699.1 71 7.0 738.8 743.4 

East Branch, California Aqueduct, Plants 
Pearblossom 796.4 802.8 790.9 795.5 

West Branch, California Aqueduct, Plants 
OSO 307.2 319.1 334.5 337.1 

Coastal Branch, California Aqueduct, Plants 
Badger Hill 
Bluestone 
Devil's Den 
Las Perillas 
Polonio Pass 

Subtofa/ 
Transmission losses (a 

Total 

Energy obligations to Southern California Edison (b 2,237.0 2,083.5 2,189.0 2,184.7 

Firm contracts sales 295.2 0.0 0.0 0 0 

Grand Total 14,411.4 14,260.4 14,911.7 14,996.2 

a) Transmission losses are determined by contractual arrangements with util~ties. 
b) Energy obligations are based on existing power contract and capaclty exchange agreement with Southern Cal~forn~a Ed~son 



TABLE 20-2 
Total Amounts of On-Peak and Off-Peak Electrical Capacity - 

Requirements Projected for 1993 and 2000 
(Millions of kilowatts) 

1993 2000 

Pumping Plants On-Peak Off-Peak 011-Peak Off-Peak 

North Bay Aqueduct Plants 
Barker Slough 1 1 1 1 
Cordelia 1 1 2 2 

South Bay Aqueduct Plants 
Del Valle 
South Bay 

California Aqueduct Plants 
Harvey 0. Banks 
Buena Vista 
Ira J. Chrisman Wind Gap 
Dos Amigos 
A. D. Edmonston 
William R. Gianelli 
Wheeler Ridge 

East Branch, California Aqueduct, Plants 
Pearblossom 

West Branch, California Aqueduct, Plants 
0x1 4 75 41 41 

Coastal Branch, California Aqueduct, Plants 
Badger Hill 4 5 3 3 
Bluestone 
Devil's Den 
Las Perillas 
Polonio Pass 

Total Capacity Needed to Pump 
Entitlement Water 1,200 1,644 1,355 1,931 

Firm contract sales 87 87 0 0 
Transmission losses 65 88 68 96 
Reserve margin (10 percent of pumping, 
firm sales, and losses) 235 235 128 128 

Capacity to Southern California Edison 699 474 71 0 485 

Total Capacity Requirements 2,286 2,528 2,261 2,640 

a )  Amount is smaller than o n e  rnlll~on kilowatts. 



TABLE 20-3 
Estimates of ~ o t a l  Amounts of On-Peak and Off-Peak Energy 

Produced in 2000, by Type of Resource 
(Millions of kilowatt-hours) 

Type of Resource On-Peak Off-Peak Annual 

Hydro 
Hyatt-Thermalito 

Recovery 
Alamo 
Devil Canyon 
William R. Gianelli 
Mojave Siphon 
San Luis Obispo 
Thermalito Diversion Dam 
William E. Wame 

Subto fa/ 
Coal 

Reid Gardner 
Contract Hydro 
Castaic 
Metropolitan Water District of Southern California 
small hydro 

Metropolitan Water District of Southern California 
Colorado River Aqueduct 

Pine Flat 

Sub to&/ 
Power Contract 
Alamo additional 
Alamo retum 
Devil Canyon additional 
Devil Canyon return 
Hyatt additional 
Hyatt return 

Subtotal 
Capacity exchange agreement 
Firm system purchase 
Nonfirm purchases 
PacifiCorp 
TERA Power Corporation (a 

Subtotal 

Total 
-- - 

a) Amounts of energy received from TERA Power Corporation are too small to graphically illustrate. 



21. Forecasting Power 
Costs and Sales· 

Currently. the Department 
of Water Resources is able to economically meet 
the State Water Project's (SWP) power needs 
through a combination of sWP's own power re
sources and through energy obtained through con
tracts. (See Table 19-1, "Power Contracts, by 
Title and Date Signed," in Chapter 19). 

To ensure that SWP's needs will continue 
to be economically met, however, the Department 
annually compiles a listing of the: . 

1. Amount of energy it forecasts will b~ gen-
erated by its own resources . 

2. Amount of energy to be purchased 
3. Costin mills per kilowatt-hour of produc

ing or purchasing energy listed in 1 and 2 
above, including the costs of pumping, 
average unit costs, composite resource 
cost, and net costs 

Information about items listed above is included 
in this chapter. 

Also, when producing power through its 
own resources, SWP may have power in ex
cess of its needs. Consequently, the Depart
ment may sell surplus power to other utilities. 
Payments to the Department may be made in cash 
or with energy from power exchanges. 

The Department accounts for those sales 
when it forecasts costs of SWP's power needs. 
Information about forecasts of energy' sales 
is also included in this chapter. 

Costs Of Energy 

To ensure SWP's power needs will be met at 
an economical cost, SWP projected sources and 
cost of energy for years 1992, 1995, 2000, and 
2004. For those years energy sources from SWP' s 
own resources as well as from short-term and 
long-term agreements range from 8,851 million 
kilowatt-hours (kWh) in 1993 to 12,812 million in 
2004. See Table 21-1, "Estimated Amounts of 
Energy Resources for 1992, 1995, 2000, and 
2004," at the end of this chapter. 

Included in Table 21-1 as a short-term source 
of energy is Southern California Edison, which is 
projected to provide 2,430 million kWh to SWP in 
1992 according to a power contract signed in 1979 
and a capacity exchange agreement signed in 
1981. See Chapter 19 for additional information 
about the power contract and capacity exchange 
agreement. 

When making that forecast for 1992, 1995, 
2000, and 2004, the Department assumed that 
future energy requirements in excess of available 
resources will be met through unspecified pur
chases of firm and nonfirm energy. 

Costs of Pumping 

The State Water Project's energy require
ments for pumping include power used for pump
ing and the associated transmission losses for (1) 
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delivering entitlement water, recreation water, 
water lost in reservoirs and aqueducts; and (2) 
replenishing reservoir storage south of the Delta. 
Firm and surplus energy in excess of expected 
SWP energy requirements are available for sale. 
Table 21 - 1 includes information about energy 
resources necessary to meet those requirements. 

Average Unit Costs 

The current projections in mills per kwh of 
the average unit costs of energy from the various 
resources may be found in Table 21-2, "Estimated 
Amounts of Unit Costs of Energy Resources for 
1992, 1995,2000, and 2004." Those projections 
include allowances for future escalation of oper- 
ation and maintenance costs (generally 5.0 per- 
cent per year) and appropriate allowances for 
escalation of fuel costs. Table 2 1-2 may be found 
at the end of the chapter. 

Most of the differences between the costs of 
resources listed in Table 21-2 and those listed in 
Table 28 of Bulletin 132-91, Management of the 
California State Water Project, are due to updated 
estimates for costs of construction, fuel, opera- 
tions and maintenance, and interest. 

Composite Resource Costs 

The composite resource costs listed in Table 
21-2 represent the weighted average unit cost of 
all SWP energy from the sources listed. 

The unit values of potential sales of surplus 
energy were estimated by escalating the projected 
1992 value of 27.4 mills per kwh for on-peak 
energy sales and 23 mills per kwh for off-peak 
energy sales at rates published in the Wharton 
Econometric Forecasting Associates' long-term 
forecast of the fourth quarter 199 1. 

Net Costs 

The State Water Project's net cost of energy 
is the unit cost of the energy actually used for 
SWP's purposes. The amount of unit transmis- 

sion costs included in Table 21-2 were deter- 
mined by dividing the amount of total annual ex- 
penditures SWP made for power transmission 
services by the amount of SWP's annual energy 
requirements. That calculation reflects the 75 per- 
cent of the firm transmission service costs waived 
by SCE according to the provisions of the capac- 
ity exchange agreement. 

The amounts of effective unit costs included 
in Table 21-2 represent the average costs for 
energy used to operate the project, exclusive of 
any surplus or unscheduled water service. How- 
ever, because of allocation adjustments for costs 
of off-aqueduct power facilities and credits for 
generation at SWP recovery plants, the amounts 
of unit costs included in Table 21-2 do not repre- 
sent actual energy costs reflected in the annual 
statements of charges distributed to contractors. 

Sales 
When SWP produces power, it may produce 

surplus power as a result of reduced water deliv- 
ery demands or an abundance of SWP-generated 
hydro power. Consequently, the Department has 
entered into agreements with many utilities for 
selling surplus power. 

Surpluses are generally marketed for peri- 
ods ranging from a day to a year; yearly sales 
usually involve selling firm power. Information 
about sales of firm power and sales on a short- 
term basis--day-to-day or hour-to-hour, for ex- 
ample-follows. 

Firm Sales 

In 1991 the Department sold energy to six 
cities and nine utilities, including the cities of An- 
aheim, Azusa, Banning, Colton, Riverside, and 
Vernon and the following utilities: 

Bonneville Power Administration 
British ColumbiaPower Export Corporation 
Eugene Water and Electric Board 
pacific Power and Light Company 
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Power Services of New Mexico 
Montana Power Company 
Salt River Agricultural Improvement and 

Power District 
Washington Water Power Company 
Northern California Power Agency 

The Department also has contracts to sell 
surplus firm power to Turlock Irrigation District 
through 1994; Modesto Irrigation District through 
1992; the city of Vernon through 1993; and the 
city of Riverside. 

According to the terms of those contracts, 
the Department will provide the utilities with 
varying amounts of firm power. Amounts vary 
monthly and are lower in the winter months than 
the summer months, with maximum power to be 
provided in July. In July 1992 the Department will 
provide the utilities with 177 MW of capacity and 
up to 77 million kwh of energy. 

Shout-Term Sales 

In addition to selling firm power, the De- 
partment may sell power on a day-to-day or hour- 
to-hour basis according to terms of the Western 
System Power Pool (WSPP) agreement. The De- 
partment signed that agreement in November 1986 
along with 15 other utilities in the western states. 

The agreement provided for a two-year ex- 
periment to test market-based pricing for econo- 
my energy, unit commitment, short-term capaci- 
tylenergy sales or exchanges, and transmission 
services. The Department began receiving daily 
quotations for services in May 1987 and was 
permitted to enter into mutually beneficial trans- 
actions for any of those services during the term of 
the agreement. 

Although participants, including the Depart- 
ment, filed with the Federal Energy Regulatory 
Commission (FERC) to extend the term of the ex- 
periment until 1992, approval was given for only 
one year and participants were told to either seek 
permanent status thereafter or disband. 

On April 23, 1991, a permanent ten-year 
agreement proposed by WSPP was disapproved 
by FERC. The commission ordered several chang- 
es and stated it would no longer allow the market- 
based pricing method. Instead, the commission 
ordered a cost-based pricing method along with 
other revisions. On August 19, 1991, WSPP filed 
a conformed agreement with FERC and is now 
awaiting acceptance by FERC. 
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TABLE 21-1 
Estimated Amounts of Energy Resources for 

1992, 1995, 2000, and 2004 
(Millions of kilowatt-hours) 

Energy Sources and Costs 1992 I995 2000 2004 

Energy Resources 
Hyatt-Thermalito 

SWP Recovery Plants 
Alamo 
Bottle Rock 
Castaic 
Devil Canyon 
William R. Gianelli 

Mojave Siphon 
Reid Gardner 
San Luis Obispo 
Thermalito Diversion Dam 
Wiliam E. Warne 

Energy Sources from Short-Term Agreements 
Metropolitan Water District of Southern California hydroelectric plants 203 261 246 226 

I 
I Southern California Edison Exchange 2,430 1,810 1,338 1,119 
~ Energy Sources from Long-Term Agreements 
I 

I Pacific Gas & Electric power exchange 24 0 0 0 
I Pine Flat 120 420 420 420 
I 
I 

TERA Power Corporation 6 6 6 0 
I Firm system purchases 61 5 61 3 61 3 613 
I 

I Additional firm purchases - 1,600 2,400 2,400 
Colorado River Aqueduct energy purchase 0 663 663 663 
Energy purchase 1,095 286 281 758 ----  
Total Resources 8,851 1~177 12,722 12,812 

SWP energy requirements 5,885 12,177 12,722 12,812 
Firm energy sales 608 0 0 0 
Surplus economy energy sales 2,358 0 0 0 



TABLE 21-2 
Estimated Amounts of Unit Costs of Energy Resources for 

1992, 1995, 2000, and 200"4' 
(Mills per kilowatt-hour) 

Energy Sources and Costs 1992 I995 2000 2004 

Cost of Resources 
Hyatt-Thermalito 20.37 13.58 
S WP Recovery Plants 
Alamo 40.00 40.00 
Castaic 25.00 25.00 
Devil Canyon 25.00 25.00 
William R. Gianelli 25.00 25.00 
Mojave Siphon - 96.00 

Pine Flat 77.96 28.88 
San Luis Obispo - 25.00 
Thermalito Diversion Dam 31.1 1 37.00 
William E. Warne 25.00 25.00 

Energy Sources from Short-Term Agreements 
Metropolitan Water District of Southern California hydroelectric plants 43.71 47.76 
Southem California Edison exchange - - 

Energy Sources from Long-Term Agreements 
Reid Gardner 61.26 74.27 
Bottle Rock 0.00 0.00 
TERA Power Corporation 70.00 70.00 
Additional firm purchases - 66.98 
Colorado River Aqueduct energy purchase - 28.00 

Energy purchase on-peak 27.40 33.40 
Energy purchase off-peak 23.00 28.00 
Capacity purchase - 7.42 
Composite cost of resources 27.70 37.00 
Firm energy sales 27.22 - 
Value of on-peak energy 27.40 - 
Value of off-peak energy 23.00 - 
Value of capac~ty sales - 7.42 
Net cost of SWP energy 27.70 37.00 
Transmission cost 3.74 2.10 

Effective Unit Cost 31.44 39.1 0 
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22. Analyzing State 
Water Project 

mation about the res~llts of the current financial 
analysis of the State Water Project (SWP) for the 
period 1992 through 2005. The purpose of the 
financial analysis is to ensure that SWP's financ- 
ing program will have sufficient funds to meet 
construction obligations; project operation, main- 
tenance, power, and replacement (OMP&R) 
costs; bond debt service payments; and repay- 
ment of California Fund monies expended for 
construction. 

The results of the current financial analysis 
dated June 30,1992, may be found in Table 22- 1, 
" Capital Requirements and Financing, June 30, 
1992," and Table 22-2, "Revenues and Expenses, 
June 30,1992." Those tables are located at the end 
of this chapter. 

Specific substantiated information about 
each line item included in Table 22-1 is included 
in Chapter 23, "Analyzing Capital Requirements 
and Funding." Specific information about each 
line item contained in Table 22-2 may be found in 
Chapter 24, "Forecasting Revenues, Expenses, 
and Future Costs of Water Service." 

Capital Requirements 
and Financing 

In conducting the current analysis, the De- 
partment projected that future construction and 
Davis-Grunsky Act Program costs through the 

year 2005 will total $1,701 million. Special cap- 
ital requirements for revenue bond financing of 
these construction costs are projected at $222 mil- 
lion for a total capital requirement of $1,933 mil- 
lion. Construction and financing costs for the fol- 
lowing significant SWP facilities planned for 
completion by 2005 are included in this projec- 
tion: 

Mojave Siphon power generation 
facilities 
Coastal Branch of the California Aque- 
duct, second phase 
Suisun Marsh Salinity Control facilities 
East Branch Enlargement of the Califor- 
nia Aqueduct 
North and South Delta facilities 

Most of the financing for these capital re- 
quirements will be derived from the projected sale 
of $1,540 million of revenue bonds. The remain- 
ing $393 would be financed from current bond 
proceeds, capital resources revenues, and the trans- 
fer or excess revenues not needed for operation 
costs, debt service of repayment of the California 
Water Fund. 

The financial analysis as represented in Ta- 
ble 22-1 does not include amounts for the costs 
and financing of all facilities needed to develop 
the remaining yield necessary to meet the total 4.2 
million acre-feet contractual commitment to long- 
term SWP water contractors. 
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In addition, Table 22-1 does not include 
amounts for costs of associated works that are es- 
sential for realizing full benefits from SWP but 
financed and constructed by local interests or 
state agencies other than the Department of Water 
Resources. Those facilities include on-shore 
recreational developments at SWP facilities 
and local distribution facilities. 

Annual Revenues 
and Expenditures 

In conducting the financial analysis of SWP's 
operations, the Department conoluded that pro- 
jected payments by contractors and other reve- 
nues will be adequate to pay annual operations, 
maintenance, power, and replacement (OMP&R) 
costs and to meet all repayment obligations on 
funds used to finance SWP construction and other 
authorized costs during the period of 1992 through 
2005. 

Future Conditions 
Conditions in the future may necessitate 

changes in the financial analysis. For that reason, 

the Department reviews basic assumptions and 
updates the financial analysis annually. Contin- 
gencies that could result in a change in the finan- 
cial analysis follow, listed in alphabetical order. 

1. Alterations in schedules of currently 
planned construction for future facilities 

2. Changes in economic conditions, includ- 
ing changes in interest rates and in SWP 
contractors' entitlements due to changes 
in amounts of water needed, conserved, 
or reclaimed 

3. Completion of Deltapansfer facilities 
4. Development of additional sources of 

water not foreseen at this time 
5. Deviations from the assumptions regar- 

ding actual rates of price escalations for 
future construction from those currently 
assumed for cost estimates 

6. Enlargement of the San Luis Canal 
7. Increases in capital costs related to the 

Kern Water Bank and other additional 
conservation facilities 

8. Outcomes of certain lawsuits now pend- 
ing before the courts. 

1 
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TABLE 22-1 
Capital Requirements and Financing, June 30, 1992 

(Thousands of dollars) 

Line Calendar Year Calendar Year Total 

Number Line Item 1952-1991 1992 1993 1994 1995 I996 1997 1998 1999 2000 2001 2 002 2003 2004 2005 1992-2005 

Capital Requirements 
1. Initial project facilities $2,202,316 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2. North Bay Aqueduct, Phase II 89,053 $206 $890 $972 $27 $6 $2 . 0 0 0 0 0  0 0 0 $2,103 

3. Delta and Suisun Marsh facilities 213,409 53,721 43,833 31,442 96,604 154,626 141,651 $85,771 $67,916 $1,704 0 0 0 0 0 677,268 

4. Final four units at Banks Delta Pumping Plan 46,186 7,313 2,399 6,680 831 0 0 0 0 0 0 0 0 0 0 17,223 
5. Coastal Branch Aqueduct, Phase I1 10,386 8,729 46,408 122,269 138,976 59,599 1,616 1 1 0 0 0 0 0 0 377,599 
6. West Branch Aqueduct 85,812 7,436 8,450 7,525 42 33 22 7 8 0 0 0 0 0 0 23,523 
7. East Branch enlargement 239,174 72,221 66,728 69,875 1,226 0 0 0 0 0 0 0 0 0 0 210,050 

8. East Branch improvements 40,455 10,677 1 1,960 18,922 10,496 47 29 11 12 0 0 0 0 0 0 52,154 
9. Power generation and transmission facilities 638,115 17,549 13,002 6,138 2,423 1,508 1,506 1,504 1,504 0 0 0 0 0 0 45,134 
10. Additional conservation facilities 1 17,222 13,286 28,824 22,575 16,426 16,462 16,784 9,395 9,416 8,665 $7,062 $6,288 $6,288 $6,288 $6,288 1 74,047 
11. San Joaquin drainage facilities 41,199 2,369 2,170 2,237 2,349 2,466 2,590 2,719 2,855 2,998 0 0 0 0 0 22,753 
12. Other costs 186,816 15,693 25,943 29,649 23,660 0 0 0 0 0 0 0 0 0 0 94,945 

13. Total Project Construction Expenditures $3,910,143 $209,200 $250,607 $31 8,284 $293,060 $234,747 $1 64,200 $99,408 $81,712 $1 3,367 $7,062 $6,288 $6,288 $6,288 $6,288 $1,696,799 

14. Davis-Grunsky Act Program costs 125,544 4,456 0 0 0 0 0 0 0 0 0 0 0 0 0 4,456 
15. Special capital requirements under 

revenue bond financing 366,735 4,393 41,166 34,432 49,700 25,700 11,148 0 0 0 0 0 0 231,939 38,400 27,000 

16. Total Capital Requirements $4,402,422 $21 8,049 $291,773 $352,716 $342,760 $273,147 $191,200 $125,108 $92,860 $13,367 $7,062 $6,288 $6,288 $6,288 $6288 $1,933,194 

17. Less power facilities capital requirements 1,246,997 61,517 56,886 35,485 3,649 1,508 1,506 1,504 11,504 0 0 0 0 0 0 163,559 
18. Water facilities capital requirements $3,155,425 $1 56,532 $234,887 $317,231 $339,111 $271,639 $189,694 $123,604 $91,356 $13,367 $7,062 $6,288 $6,288 $6,288 $6,288 $1 9769,635 

Financing of Capital Requirements 
Power revenue bond proceeds 
Power bonds through Series H 
Future power revenue bonds 
Subtota,! power revenue bonds 
Water Revenue Bond Proceeds 
East Branch Enlargement, current bonds 
East Branch Enlargement, future bonds 
Water system facilities, current bonds 
Water system facilities, future bonds 
Subtota,! water revenue bonds 

Other Capital Financing 
Initial 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 
Subto fa/, other capita/ financing 

Total Financing of Capital Requirements 



- - - --- -- - - -- 

Line Calerldar Year Calendar Year Total Total 

Number Line Item 1952-1991 1992 1993 1994 1995 1996 1997 ' 1998 1999 2000 2001 2002 2003 2004 2005 1992-2005 1952-2005 

Project Revenues 
1. Capital resources revenues $744,773 $20,008 $14,395 $1,028 0 0 0 0 0 0 0 0 0 0 0 $35,431 $780,204 

Water Contractor Payments 
2. Transportation capital 1,785,449 101,301 98,634 103,319 $1 12,892 $120,608 $123,641 $123,723 $123,724 $123,724 $123,723 $123,722 $123,721 $123,719 $123,719 1,650,170 3,43581 9 
3. Transportation minimum 1,811,556 238,121 231,725 242,951 241,846 245,037 247,388 240,026 237,700 227,815 226,908 221,474 213,765 21 1,487 201,761 3,228,004 5,039,560 
4. Transportation variable 81 1,080 84,735 163,961 206,525 233,067 228,547 243,799 242,763 247,038 281,033 281,768 285,472 288,583 294,336 343,404 3,425,031 4,236,111 
5. Delta water charge 718,469 83,874 85,214 90,393 101,319 112,337 113,318 114,406 115,602 116,346 117,744 118,280 118,755 119,182 119,601 1,526,371 2,244,840 
6. East Branch Enlargement payments 55,253 29,750 32,745 42,293 48,222 47,987 48,001 47,994 48,033 48,057 48,105 48,144 48,178 48,215 48,252 633,976 689,229 
7. Water revenue bond surcharge 43,872 22,2111 24,550 36,079 45,714 65,340 79,862 80,002 95,726 99,488 99,474 99,501 99,522 99,229 99,225 1,045,923 1,089,795 
8. Subtofa/ water contractor payments under 

/ong-term water supp/y contracts $5,225,679 $559,992 $636,829 $721,560 $783,060 $819,856 $856,009 $848,914 $867,823 $896,463 $897,722 $896,593 $892,524 $896,168 $935,962 $11,509,475$16,735,154 
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 

Subtota/ other revenues 

1 8. Total Operating Revenues $6,402,187 

$7,146,960 

er costs $2,530,300 
Deposits to Replacement Reserves 
Deposits to special reserves under revenue 
bond financing 

Payments of Debt Service 
Principal repayments on bonds sold through 
June 30,1992 

Interest on bonds sold through June 30, 1992 
Future East Branch Enlargement bond 
principal repayments 

Future East Branch Enlargement bond 
interest payments 

Future Water Bond principal repayments 
Future Water Bond interest payments 

Total Principal 

Total lnterest 

Subtota/ Debt Sewice 
California Water Fund repayment 

Total Operating Expenses and Debt Service 
Current operating funds 
Revenues required for current construction 
Revenues available for future construction 
Capital resources revenues used for construction 

Total Project Expenses 



23. Analyzing Capital 

z: is chapter includes in- 
formation about the State Water Project's (SWP) 
capital requirements and funding. The informa- 
tion is arranged according to line numbers con- 
tained in Table 22-1, " Capital Requirements and 
Financing, June 30,1992," which may be found in 
Chapter 22. 

This chapter also includes documentary data 
for information contained in Table 22- 1. That data 
have been organized into the following two ta- 
bles: 

1. Allocation of capital expenditures, in- 
cluding actual and projected SWP con- 
struction expenditures along with apreli- 
minary allocation of such expenditures 
among various SWP purposes. See Ta- 
ble 23- 1, "Allocation of Capital Expen- 
ditures." 

2. Application of proceeds from revenue 
bonds; see Table 23-2, "Application of 
Revenue Bond Proceeds." 

Those tables may be found at the end of this 
chapter. 

1994 through 2005. Capital expenditures for SWP 
also include requirements other than those for 
construction, such as disbursements made as part 
of the Davis-Grunsky Act Program (Line 14) and 
special capital requirements under revenue bond 
financing (Line 15). 

The following sections, organized accord- 
ing to line numbers in Table 22-1, contain infor- 
mation about the Department's current assump- 
tions concerning the costs of each facility to be 
constructed through 2005. 

Decisions to begin constructing facilities 
will be made only after alternatives are examined 
and final environmental documentation as well as 
other review processes are completed. 

Initial Project Facilities 

Initial Project Facilities, Line 1. Facilities 
included in the initial construction program are 
those completed before 1974 (see Bulletin 132- 
74, Management of the California State Water 
Project, Chapter 2). Additional costs after 1973 
and estimated costs of remaining work on the 
initial SWP facilities are not included. 

Capital Requirements 

Lines 1 through 18 in Table 22-1 include 
amounts of actual and projected SWP capital re- 

North Bay Aqueduct 
Phase Two 

quirements through the year 2005. Estimates of North Bay Aqueduct, Phase II, Line 2. Phase 
future capital expenditures include allowances two of the North Bay Aqueduct, which connects 
for escalation of costs at 4 Percent Per Year from with existing facilities, consists of pipelines, pump- 
1992 through 1993 and 5 percent per year from 
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TABLE 23-3 

Estimated Costs for East Branch Enlargement 

Facility 
Dollar Amounts 

(in millions) 

Aqueduct and siphons 
Pearblossom Pumping Plant 
Alamo Powerplant 

$133.0 
65.7 
5.0 

45.5 
200.0 

Mojave Siphon Powerplant 
Devil Canyon Powerplant and Second Afterbay 

Total $449.2 

ing plants, and a small reservoir necessary to 
divert water from the western Delta to Napa and 
Solano counties for urban use. Phase two became 
operational in May 1988. 

Delta and Suisun 
Marsh Facilities 

Delta and Suisun Marsh Facilities, Line 3. 
The historical amount in Column 1 includes plan
ning costs for general Delta facilities and histor
ical costs associated with the previously planned 
Peripheral Canal and overland water delivery 
facilities for the western Delta. 

Also included are historical planning costs 
for Suisun Marsh as well as construction costs for 
the Suisun Marsh Salinity Control Gates and an 

access road. 
The projected amounts include projected 

planning costs plus projected costs for construct
ing the North and South Delta facilities described 
in Chapter 7 , "Designing and Constructing Facili
ties." The 1992 amount includes approximately 
$33 million for purchase of lands and rights-of
way in the Delta area. 

The projected amounts also include 
projected costs for constructing the following 
Suisun Marsh facilities: Boynton-Cordelia 
Ditch, Cordelia-Goodyear Ditch, and Goodyear 
Slough culverts. 

Banks Delta 
Pumping Plant 

Final Four Units at Banks Delta Pumping 
Plant, Line 4. This line includes amounts of the 
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costs of the final four 1,067 -cfs units, which 
became operational in spring 1992. 

Coastal Branch of 
California Aqueduct 

Coastal Branch Aqueduct, Phase II, Line 5. 
This line includes the planning costs for phase two 
of the Coastal Branch of the California Aqueduct. 
Future expenditures also include a projection of 
construction costs for this project. 

West Branch Aqueduct 

West BranchAqueduct,Line 6. The amounts 
in Line 6 represent costs for all facilities on the 
West Branch except William E. Warne Power
plant. William E. Warne Powerplant oasts are 
included in Line 9. Line 6 includes projected costs 
for the ~ista Del Lago Visitors' Center and Gor
man Creek channel modifications. 

East Branch Enlargement 

East Branch Enlargement, Line 7. Line 7 
includes amounts of expenditures for first-stage 
construction of the East Branch Enlargement, 
including the enlargement share of power plant 
costs at Mojave Siphon and Devil Canyon. (The 

remaining power plant costs are included in Line 
9.) Estimated East Branch Enlargement costs by 
facility may be found in Table 23-3, "Estimated 
Costs for East Branch Enlargement." Costs for 
Alamo Powerplant consist of expenditures for 

. Unit 1 facilities allocated to enlargement. Con
struction of Unit 2 has been deferred. 

All costs in Line 7 are allocated to and repaid 
by the seven southern California contractors par
ticipating in the East Branch Enlargement. 

East Branch Improvements 

East Branch Improvements, Line 8. The 
amounts in Line 8 represent all aqueduct costs on 
the East Branch not allocated to the enlargement 



project. Those costs include improvements con- 
structed concurrently with the enlargement work. 
Costs for power plant construction at either 
Mojave Siphon or Devil Canyon are not in- 
cluded in this line. 

Power Generation and 
Transmission Facilities 

Power Generation and Transmission 
Facilities, Line 9. Estimated capital costs for 
facilities included in Line 9 may be found in Table 
23-4, "Estimated Capital Costs for Power Gen- 
eration and Transmission Facilities." 

For Devil Canyon and Mojave Siphon, 
amounts do not include East Branch Enlargement 
share of costs in Line 7 of Table 22-1. 

Additional Conservation 
Facilities 

Additional Conservation Facilities, Line 10. 
The projected amounts in Line 10 represent costs 
for planning additional conservation facilities. 
Costs for constructing additional conservation 
facilities are not included in the financial analysis. 

San Joaquin Drainage 
Facilities 

Sun Joaquin Drainage Facilities, Line 1 1 .  
Included in Line 11 are amounts of the projected 
costs of the San Joaquin Valley Drainage Moni- 
toring Program. The four activities in this pro- 
gram are: 

1. Monitoring and evaluating drainage 
2. Reducing drainage 
3. Treating drainage 
4. Investigating evaporation ponds 

TABLE 23-4 

Estimated Capital Costs for Power Generation 
and Transmission Facilities 

Dollar Amounts 
Power Plants and Transmission Lines (in milltons) 

Power Plants 
Reid Gardner, Unit 4 $276.2 
Bottle Rock 120.9 
South Geysers 49.9 
Devil Canyon 36.7 
William E. Warne 84.5 
Alamo 44.3 
Mojave Siphon 37.1 
Thermalito Diversion Dam 16.1 

Subtofa/ $665.7 
Transmission Lines 

Midway-Wheeler Ridge $1 0.7 
Geysers-Lakeville 6.9 

Total $683.3 

Water Fund. No costs included in Line 11 are 
charged to SWP water contractors. 

Other Costs 

Other Costs, Line 12. Amounts for other 
costs include items such as general design and 
construction costs, costs of completing operation 
and maintenance facilities, and costs of other 
completion activities for the initial facilities of the 
California Aqueduct. Portions of those costs ulti- 
mately will be allocated to aqueduct units de- 
scribed in the preceding paragraphs. 

Other items included in the projected costs 
in Line 12 are costs for (1) constructing the Water 
Operation Center; (2) completing monitoring and 
control systems; and (3) implementing flood pro- 
tection at Arroyo Pasajero in the San Luis reach of 
the California Aqueduct. 

Total Project Construction 
Expenditures 

See Chapter 14, "Monitoring Water Quality," for Total Project Construction Expenditures, 
additional information about the drainage program. Line 13. The amount in this line is the total of lines 

The Department assumes that the costs of 1 through 12. 
the drainage program will continue to be fi- 
nanced by appropriations from the California 
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Davis-Gruns'ky Act 
Program Costs 

Davis-Grunsky Act Program Costs, Line 14. 
The Davis-Grunsky Act Program is a· financial 
assistance program designed to provide grants 
and loans to public agencies for constructing local 
water projects. Additional information about the 
program may be found in Chapter 18, "Assisting 
Local Water Supply Projects." 

As of December 31, 1991, the Department 
had disbursed $125 million (including $9 million 
for administration) in grants andloans for 114 
local agencies throughout the state. Funds for 
Department projects currently authorized wi1l be 
disbursed prior to 1993. 

Special Capital Requirements 

Special Capital Requirements Under Reve
nue Bond Financing, Line 15. This line includes 
the amount of special capital requirements at the 
time revenue bonds are sold. The financial analy
sis is based on the assumption that proceeds from 
any future revenue bonds will be used to pay for 
bond discounts, bond issuance costs, and debt 
service reserve requirements. 

Information about the application of pro
ceeds to these special requirements for actual and 
assumed revenue bond sales is included in Table 
23-2, "Application of Revenue Bond Proceeds." 

Total Capital Requirements 

Total Capital Requirements, Line 16. The 
amount included in this line is the total oflines 13, 
14, and 15. 

Power Facilities 

Power Facilities Capital Requirements, Line 
17. The amount in this line represents the total of 
capital requirements for power facilities con
tained in lines I through 12 and that part of Line 
15 associated with revenue bonds sold for 
power facilities. 
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Water Facilities 

Water Facilities Capital Requirements, Line 
18. The amount in this line is the total of capital 
requirements for water facilities contained in lines 
1 through 12 and that part of Line 15 associated 
with revenue bonds sold for water facilities. 

Capital Financing 
The State Water Project has been construct

ed with three general types of financing, Burns
Porter, revenue bonds, and capital resources. A 
general description of those funding sources may 
be found in this section along with specific infor
mation about those sources, arranged according 
to lines 19 through 33 of Table 22- I. 

Bums-Porter Act 

Burns-Porter financing is 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 
Burns-Porter Act (Water Code sections 12930-
12944), which was approved by the voters in 
November 1960. 

The Burns-Porter Act authorized an issue of 
$1.75 billion of general obligation bonds of the 
state, which are repaid by revenues received ac
cording to the water supply contracts. Of that 
authorization, $130 million has been reserved 
specifically for the Davis-Grunsky Act Program. 

Proceeds from the sale of general obligation 
bonds are deposited in the California Water Re
sources Development Bond Fund-Bond Proceeds 
Account, from which monies may be expended 
only for the construction of SWP facilities and for 
the Davis-Grunsky Act Program. Approximately 
40 percent of the expenditures through 1991 for 
construction and the Davis-Grunsky Act Program 
were financed with general obligation bonds. 

Monies deposited in the California Water 
Fund are appropriated for purposes outlined in the 



Burns-Porter Act. Such deposits are derived from 
a portion of the state's Tideland Oil Revenues ac- 
cording to a continuing authorization. In 1989 
legislation was enacted to provide for a schedule 
to repay the California Water Fund as required by 
the Burns-Porter Act. 

Revenue Bonds 

Revenue bond financing is derived from the 
sale of revenue bonds as authorized by the Central 
Valley Project Act (California Water Code sec- 
tions 1 1 100-1 1925). The Department'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). 

Proceeds from the sale of revenue bonds are 
deposited in the Central Valley Water Project 
Construction Fund, from which money is expen- 
ded only for purposes specified in the resolution 
authorizing each bond sale. Those purposes, in 
addition to paying construction, planning, and 
right-of-way costs, may include: 

1. Funding the Debt Service Reserve 
Account 

2. Paying interest on bonds 
3. Paying water system operating expenses 

during a specified period 

As of June 30, 1992, the Department had 
sold $3.2 billion of revenue bonds. That amount 
includes $650 million of Water System Revenue 
Bonds, Series J, sold January 16, 1992, and $100' 
million of Series K Bonds, sold May 12, 1992. 
Additional issues of revenue bonds are planned to 
fund future SWP construction. 

Capital Resources 

Capital resources financing is derived from 
payments and appropriations (including a portion 
of Tideland Oil Revenues) authorized by a variety 
of special contracts, cost-sharing agreements, and 
legislative actions concerning the SWP, plus ac- 
crued interest on these funds. 

Capital resources revenues are deposited in 
the Central Valley Water Project Construction 
Fund and may be expended for paying: 

1. Interest on general obligation bonds 
2. Costs of constructing SWP facilities 

According to the Department's financial man- 
agement policy, the capital resources revenues 
are used first to cover any general obligation bond 
debt service that exceeds available revenues. 

Capital Financing Sources 

Capital financing sources include power 
bonds, power revenue bonds, East Branch En- 
largement bonds, water system facilities bonds, 
water revenue bonds, initial project facilities 
bonds, proceeds from Davis-Grunsky Act, Califor- 
nia Water Fund monies, and Capital resources 
revenues. Specific information about those sourc- 
es follow. 

Power Bonds Through 
Series H 

Power Bonds Through Series H, Line 19. 
This line includes the amounts of proceeds ap- 
plied from power revenue bonds for the Oroville, 
Devil Canyon, Castaic, Pyramid, Reid Gardner, 
Bottle Rock, Alamo, South Geysers, and small 
hydro projects. 

Future Power Revenue Bonds 

Future Power Revenue Bonds, Line 20. No 
future power revenue bond sales are projected in 
the financial analysis. 

Power Revenue Bonds 

Subtotal, Power Revenue Bonds, Line 21. 
The amount in this line reflects the total of lines 19 
and 20. 
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East Branch Enlargement 
Current Bonds 

East Branch Enlargement, Current Bonds, 
Line 22. As of June 30,1992, the Department had 
sold $1,640 million of Water System Revenue 
Bonds, Series A through Series K. The amount of 
proceeds allocated to the East Branch Enlarge- 
ment was $287 million for construction expendi- 
tures and $49 million for bond discounts, interest 
costs, and debt service reserves. 

East Branch Enlargement 
Future Bonds 

East Branch Enlargement, Future, Line 23. 
The Department estimates that approximate-' 
ly $150 million in additional bonds will be re- 
quired to complete construction of the East Branch 
Enlargement, first stage, and to pay for bond 
discounts, capitalized interest, and debt service 
reserve requirements. 

Water System Facilities 
Current Bonds 

Water System Facilities, Current Bonds, Line 
24. The amount of proceeds from Water System 
Revenue Bonds, Series A through Series K allo- 
cated to SWP projects other than the East Branch 
Enlargement was $1,304 million. Of that amount 
approximately $803 million was used to refund 
portions of previously issued Power Facilities 
Revenue Bonds and Water System Revenue 
Bonds. Of the remaining $501 million, $441 mil- 
lion was used to pay for construction ex- 
penditures and $60 million, to pay for bond dis- 
counts, capitalized interest, and debt service 
reserve requirements. 

Water System Facilities 
Future Bonds 

Water System Facilities, Future, Line 25. 
Future water revenue bonds are needed to provide 

$1,192 million for construction of SWP water 
system facilities and $198 million for bond dis- 
counts, interest costs, and debt service reserve 
requirements. 

Water Revenue Bonds 

Subtotal, Water Revenue Bonds, Line 26. 
The amount in this line is the total of lines 20 
through 25. 

Initial Project Facilities 
Bond Proceeds 

Initial Project Facilities Bond Proceeds, 
Line 27. This line includes amounts of initial 
financing costs for SWP facilities and for 
costs of planning certain additional conser- 
vation facilities. 

Financing of initial facilities from general 
obligation bonds was completed in mid-1972 and 
totaled $1.444 billion-$1.75 billion Burns-Por- 
ter Act authorization less $130 million reserved 
for the Davis-Grunsky Act Program and $176 
million "offset" for additional conservation facil- - 
ities. (The Burns-Porter Act provides that to the 
extent California Water Fund monies are expend- 
ed, an equal amount of general obligation bonds 
are reserved [offset] for financing the construc- 
tion of additional 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 expend- 
ed up to that time. By mid- 1972 all general obli- 
gation bonds authorized by the Burns-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 (see 
Line 10 of Table 22-1). This analysis is not based 
on the use of any offset bond proceeds to meet 
capital requirements. If at some time the state con- 

202 Analyzing Capital Requirenzents and Funding 



stmcts an additional conservation facility as spec- 
ified in Water Code Section 12938, the re-main- 
ing offset bonds could be sold. 

Davis-Grunsk y 
Act Proceeds 

Davis-Grunsky Act Program Bond Proceeds, 
Line 28. For simplification the entire $1 30 million 
of capital expenditures authorized for the Davis- 
Grunsky Act Program according to the Burns- 
Porter Act are indicated as being funded solely by 
proceeds from the sale of general obligation bonds. 
In fact, $28 million from the California Water 
Fund was used for the program in lieu of bond 
proceeds prior to 1969. 

In making the financial analysis, the De- 
partment assumes that all authorized Davis- 
Grunsky bonds will be sold prior to 1993. 

December 3 1,199 1, was used to finance a total of 
$508 million of SWP's costs. 

Capital Resources Revenues 

Application of Capital Resources Revenues 
to Construction, Line 30. This line includes the 
amount of the application of Capital Resources 
Revenues for capital expenditures (see descrip- 
tion for Line 1, "Capital Resource Revenues," on 
the first page of the next chapter). 

Revenue Transfers 

Revenue Transfers Applied, Line 31. This 
line includes amounts of monies that are assumed 
to be transferred to the California Water Fund 
according to provisions of the Burns-Porter Act 
and subsequently reappropriated to construction 
(see lines 35 and 36 in Table 22-2). Projected 

California Water amounts for 1992 through 2005 include funds to 

Fund Monies finance expenditures for San Joaquin drainage 
facilities as indicated in Line 1 l of Table 22-1. 

Application of California Water Fund Mon- 
ies (Tideland Oil Revenues), Line 29. The Burns- Other Financing 
Porter Act provides that any available money in 

Subtotal, Other Capital Financing, Line 32. 
the California Water Fund must be used for con- 

The amount in this line is the total of lines 27 
struction in lieu of proceeds from the sale of 

through 3 1. 
general obligation bonds. 

When the Burns-Porter Act became effec- ~ ~ t ~ l  Financing 
tive in late 1960, approximately $97 million had 
been accumulated in the fund. That balance plus Total Financing of Capital Requirements, 
subsequent appropriations, interest earnings, and Line 33. The amount in this line is the total of lines 
other miscellaneous income to the fund through 21,26, and 32. 
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TABLE 23-1 

Allocation of Capital Expenditures 
(Thousands of dollars) 

Prehr7z1rza1y Allocat~or~ 
Among Project Pzrrposes 

Expenditures Water Recreation and 
Incurred Supply and Fish and 

Facilities and Through Future Power Flood Wildlife 
Construction Divisions 1991 Expenditures Total Generation Control (a Enharzcement Other (b 

. 
Project Construction Expenditures 
Upper Feather River Division $1 7,611 0 $17,611 $1,183 0 $16,428 0 
Oroville Division 555,455 $4,247 559,702 470,172 $70,661 18,869 0 
North Bay Aqueduct 93,019 2,103 95,122 95,122 0 0 0 
Delta Facilities 291,373 702,354 993,727 856,005 0 137,722 0 
South Bay Aqueduct 76,098 5,759 81,857 59,906 7,632 14,319 0 

California Aqueduct 
North San Joaquin Division 235,897 38,807 274,704 265,070 0 9,634 0 
San Luis Division 229,528 9,679 239,207 227,348 0 11,859 0 
South San Joaquin Division 289,670 29,188 318,858 302,003 0 16,855 0 
Tehachapi Division 315,696 4,033 31 9,729 301,540 0 18,189 0 
Mojave Division 239,691 23,542 263,233 248,229 0 15,004 0 
Santa Ana Division 171,501 28,613 200,114 188,708 0 11,406 0 
West Branch 516,480 23,523 540,003 506,359 0 33,644 0 
Coastal Branch 24,750 377,599 402,349 402,349 0 0 0 

Subtotal, Calfomia Aqueduct $2,023.21 3 $534,984 $2,558,197 $2,441,606 0 $116,591 0 

Small hydroelectric power 
generating facilities $66,852 $30,634 $97,486 $97,486 0 0 0 

Off-Aqueduct Power 
Generating Facilities 439,321 14,500 453,821 453,821 0 0 0 

East Branch Enlargement 239,174 21 0,050 449,224 449,224 0 0 
San Joaquin Drainage Facilities 41,199 22,753 63,952 0 0 0 $63,952 
Planning and preoperations (c 66,523 139,380 205,903 205,903 0 0 0 
Unassigned 305 30,035 30,340 30,340 0 0 0 

Subtotal, Project Construction 
Expenditures $3,910,143 $1,696,799 $5,606,942 $5,160,768 $78,293 $303,929 $63,952 

Other Capital Requirements 
Davis-Grunsky Act Program 125,544 4,456 130,000 0 0 0 130,000 

Total $4,035,687 $1,701,255 $5,736,942 $5,160,768 $78,293 $303,929 $193,952 

a) Reflects the Department's allocation to flood control, regardless of federal payments. 
b) Includes costs currently unassigned to other purposes; for example, planning costs of deleted features of project fac~lit~es; ~ n ~ t ~ a l  costs of Inventoried ~te 

joint costs assigned to federal government; and costs assigned lo Davis-Grunsky Act Program. 
c) Future expenditures include cost estimates for planning, design~ng, acquir~ng land, and constructrng North Delta and South Delta fac~l~t~es 



TABLE 23-2 

Application of Revenue Bond Proceeds 
Application of Revenue Bond Proceeds 

Other Capital Requirements 

Bond 
Drscounl Total 

Rermbursement Capztalrzed and Pnncrpnl 
Construction of General Capitalzzed Operatlrlg Fznanctng Amolint of 

Bond Serres ( a  Expendrrures Fund Interest Cosrs Cosrs (b S~rbtornl Bondr 
-- - 

Oroville 
Devil Canyon-Castaic 
Pyramid Series A 
Reid Gardner Series B 
Reid Gardner Series C 

Small Hydro-South Geysers Series D 
Bottle Rock Series E 
Alamo-South Geysers Series F 
Reid Gardner Series G 
Power facilities Series H 

East Branch Enlargement Series A 
Water system facilities Series B 
Water system facilities Series C 
Water system facilities Series D 
Water system facilities Series E 

Water system facilities Series F 
Water system facilities Series G 
Water system facilities Series H 
Water system facilities Series I 
Water system facilities Series J 

Water system facilities Series K 

Subtotal 
Future water system facilities bonds 
Future East Branch Enlargement bonr 

Total 

a) Reflects actual bond issues for all except future water system facilities and future East Branch Enlargement bonds. 
b) Bond discount and financing costs include debt service reserves for East Branch Enlargement and water system facilities bonds. 
c) Total discount was $2.8 million; remaining amount was used to refund Reid Gardner Series B bonds. 
d) Total discount was $2.7 million; remaining amount was used to refund portions of Reid Gardner Series C and Small Hydro-South Geysers 

Series D bonds. 
e) Includes funds applied to water system facilities Series B and C debt service reserves. 
f) Includes funds applied to water system facilities Series D and E debt service reserves. 
g) Includes $1 1.0 million for debt service reserves and $9.0 million for discounts; remaining amount was used to refund a portion of Reid 

Gardner Series G bonds. 
h) Includes $26.3 million for debt service reserves and $20.5 million for discounts; remaining amount was used to refund portions of prior 

issues of power facilities revenue bonds and Water System Revenue bonds. 





24. Forecasting Revenues, 
Expenses, and Future 
~ o ' s t s  of Water  Service 

formation pertaining to 
State Water Project (SWP) revenues and expenses 
and future costs of water s e a c e  is included 
in this chapter. The information is arranged ac- 
cording to line numbers of Table 22-2, "Revenues 
and Expenses, June 30, 1992," which may be 
found in Chapter 22, "Analyzing State Water 
Project Financing." 

Project Revenues 
State Water Project revenues consist prima- 

rily of SWP contractor payments. Those revenues 
are deposited in two funds, the Central Valley 
Water Project Revenue Fund, in which all reve- 
nues pledged to revenue bonds are placed, and the 
California Water Resources Development Bond 
Fund-Systems Revenue Account, in which all 
other SWP operating revenues are placed. Use of 
those funds is limited to paying operating costs 
and debt service, except that revenues in excess of 
those costs may be transferred to the California 
Water Fund. 

Specific information about SWP revenues, 
arranged to correspond with lines 1 through 19 of 
Table 22-2, follows. 

1. Federal payments for SWP capital 
expenditures 

2. Appropriations for capital cost allocated 
to recreation 

3. Appropriations for SWP capital expen- 
ditures prior to passage of the Burns- 
Porter Act and according to Senate Bill 
(SB) 261 (1968) 

4. Payments from Los Angeles Department 
of Water and Power for Castaic power 
development 

5. Advances to water contractors for con- 
struction of requested works 

6. Investment earnings on the Capital Re- 
sources Account 

7. Investment earnings on unexpended rev- 
enue bond proceeds 

Historically, appropriations for capital costs 
allocated to recreation and fish and wildlife 
enhancement have amounted to $5 million per 
year, which has been appropriated by the Cali- 
fornia Legislature from Tideland Oil Revenues. 
According to legislation enacted in 1989, the 
amount owed to SWP by the state for costs al- 
located to recreation is offset against the 
amount SWP owes to the California Water Fund. 

Capital Resource Revenues Water Contractors' Payments 

Capital Resources Revenues, Line 1. Seven Water Contractors' Payments, Lines 2 
sources of those revenues include: Through 7. Amounts in those lines reflect amounts 
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of the separate elements of water contractors' 
payments. 

Figures in Line 4 also include revenues suf- 
ficient to cover costs associated with sales of ex- 
cess power. A detailed explanation of payments 
identified in lines 2 through 7 may be found in 
Appendix B. A brief description of the payments 
follows, 

Operations, maintenance, power, and re- 
placement (OMP&R) costs are repaid as they are 
incurred as part of the Transportation Charge; 
therefore, no interest charges are included. Con- 
struction costs included in the Transportation 
Charge and all construction and annual OMP&R 
costs included in the Delta Water Charge are to be 
repaid with interest at the Project Interest Rate. 

The Project Interest Rate, as defined in Ar- 
ticle l(r) of the standard provisions for water sup- 
ply contracts, is the weighted average of the rates 
paid on securities issued and loans obtained to 
finance SWP facilities, excluding Oroville Reve- 
nue Bonds. 

According to the original contract provi- 
sions, the basis for determining the Project Inter- 
est Rate was the weighted average of rates paid on 
general obligation bond sales only. In 1969 after 
Oroville Revenue Bonds were issued, the contract 
was amended to expand the basis to include rates 
on all other securities sold and loans obtained 
thereafter for financing SWP facilities, including 
revenue bonds (see Bulletin 132-70, Management 
of the California State Water Project, page 28). 

However, not all proceeds from the sale of 
revenue 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 compo- 
nent of the total interest cost of a revenue bond 
issue) are included in the calculation (see Table 
24- 1, "Effect of Revenue Bond Proceeds on Project 
Interest Rate," at the end of this chapter). 

Calculations for determining the Project In- 
terest Rate do not include proceeds from the sale 

of Power Revenue Bonds for off-aqueduct power 
facilities, revenue bonds for the East Branch en- 
largement, or Water Revenue Bonds included as 
part of the Water Revenue Bond Amendment. 
Table 24-2, "Bond Sales and Project Interest 
Rates, by Date of Sale," includes basic informa- 
tion about the calculation of the Project In- 
terest Rate. The table may be found at the end 
of this chapter. 

Information about contractors' water charg- 
es in Appendix B is based on known conditions 
and substantiates the Department's determination 
of 1993 water charges to be billed July 1, 1992. 
However, information about significant differ- 
ences between the sum of future charges in- 
cluded in lines 2 through 7 and the substantiation 
of 1992 charges included in Appendix B follows. 

1. Descriptions of future capital costs are 
based on the prevailing prices as of De- 
cember 3 1, 1991. Those costs presented 
in the financial analysis include allow- 
ances for price escalation. 

2. Descriptions of pre- 199 1 charges repre- 
sent charges as they should have been 
according to currently known condi- 
tions. Pre-1991 charges included in Ta- 
ble 22-2 are those actually paid as part of 
previously determined bills. 

3. Descriptions of charges are unadjusted 
for past overpayments or underpayments. 
Charges included in Table 22-2 for 199 1 
and thereafter have been adjusted for 
any apparent overpayments or under- 
payments of pre-1991 charges. 

4. Charges for East Branch Enlargement 
costs include the amounts for debt service 
and 25 percent cover for the East Branch 
Enlargement share of the Series A through 
Series K bonds. Charges in Table 22-2 
also include amounts of the debt service 
and cover for assumed future bonds. 

5. The water bond revenue surcharge ap- 
plies only to the Series B through Series 
K bonds. Surcharge values included in 

-- 
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Table 22-2 apply to Series B through 
Series K bonds and to assumed future 
issues required to finance any SWP con- 
struction. 

Total Water Contractors' 
Payments 

Subtotal, Water Contractors' Payments, Line 
8. The amount in this line is the total of lines 2 
through 7. 

Revenue Bond Cover 
Adjustments 

Revenue Bond Cover Adjustments, Line 9. 
The amount in this line represents the credit to 
contractors resulting from the cover of 25 per- 
cent of one year7 s debt service for Off-Aque- 
duct Power Facility Bonds and Water System 
Revenue Bonds. Cover is collected as required by 
the bond resolutions to provide security to the 
bondholders. 

For off-aqueduct facilities, that 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 sys- 
tem facilities, that amount is collected through the 
water bond surcharge. 

If not needed to meet annual bond service, 
the cover is credited to the contractors in the fol- 
lowing year. The amount credited varies in'pro- 
portion to the debt service for those facilities. 

Federal Payments 

Federal Payments for Project Operating 
Costs, Line 10. According to the December 31, 
1961, agreement between California and the 
United States, the Department operates and 
maintains the San Luis Joint-Use Facilities. 

According to the January 12, 1972, sup- 
plement to the agreement, the U.S. Bureau of 
Reclamation (USBR) paid 45 percent of OM&R 
costs for those activities. (The percentage does 
not apply to power costs; USBR and the Depart- 
ment provide their own power to pump their 
water through the joint facilities.) 

The percentage paid by USBR is reviewed 
every five years by USBR and the Department. 
For calendar years 1981 through 1986, the federal 
share of operations and maintenance costs was 
44.47 percent. The most recent review of the 
percentage paid by USBR was completed in 1987 
and resulted in a federal share of 44.09 per- 
cent for calendar years 1987 through 1991. The 
amounts in Line 10 are based on the assumption 
that the federal share will continue at 44.09 per- 
cent for calendar years 1992 through 2005. 

Appropriations for Operating 
Costs to  Recreation 

Appropriations for Operating Costs Allo- 
cated to Recreation, Line 11. In passing the Davis- 
Dolwig Act, the California Legislature declared 
its intent that except for funds provided according 
to Assembly Bill (AB) 12 (1966) the Depart- 
ment's budget will include appropriations of 
monies from the General Fund necessary for en- 
hancement of fish and wildlife and recreation in 
connection with state water projects. 

Annual OMP&R costs allocated to recre- 
ation and fish and wildlife enhancement are paid 
by annual appropriations from the General Fund. 
For fiscal years 1983-84 through 1990-91, no 
funds were appropriated for enhancement of fish 
and wildlife and recreational purposes. No appro- 
priations are indicated for 1992 through 2005. 

According to legislation enacted in 1989, 
the amount owed to SWP by the state for costs 
allocated to fish and wildlife and recreational 
enhancement is offset against the amount SWP 
owes to the California Water Fund. 
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Local Agency Payments 

LocalAgency Payments According to Davis- 
Grunsky Loan Repayment Contracts, Line 12. 
More than $48 million has been disbursed as of 
December 3 1, 199 1. Loan repayments received 
through December 3 1, 199 1, are indicated in the 
1952-1991 entry. 

The amounts for future years listed on Line 
12 are based on loans currently outstanding. Re- 
payment on any future loans was assumed to be 
beyond the period covered by the financial anal- 
ysis. 

Revenue Bond Proceeds 

Revenue Bond Proceeds, Line 13. The 
amount in this line includes bond proceeds classi- 
fied as special reserves according to the descrip- 
tion of revenue bond financing in Line 15 of Table 
22- 1. 

Those proceeds, used for capitalized 
OMP&R costs, revenue bond service, and debt 
service reserves, are not classified as revenues but 
are included in this line to simplify the financial 
presentation. 

Interest Earnings 

Interest Earnings, Line 14. The amount in 
this line includes interest earnings on unexpended 
proceeds from the sale of general obligation bonds, 
interest on operating reserves, and other short- 
term investment earnings on SWP revenues. 

Oroville-Thermalito 
Power Sale Contract 

Payments According to Oroville-Thermali- 
to Power Sale Contract, Line 15. Before April 1, 
1983, all power generation from Edward Hyatt 
Powerplant and Thermalito Powerplant was 
sold to three electric utilities, Pacific Gas & 
Electric Company, Southern California Edison 
Company, and San Diego Gas and-Electric Com- 

pany, according to a power sale contract dat- 
ed November 29, 1967. The 1952-1991 entry 
includes amounts of final settlement of pay- 
ments made according to the contract. 

Miscellaneous Revenues 

Miscellaneous Revenues, Line 16. The 
amount in this line represents all other operating 
revenues not included in lines 2 through 15. 

Other Revenues 

Subtotal, Other Revenues, Line 17. The 
amount in this line is the total of lines 10 
through 16. 

Total Operating Revenues 

Total Operating Revenues, Line 18. The 
amount in this line is the total of lines 8,9, and 17. 

Total Operating Revenues and 
Capital Resources Revenues 

Total Operating Revenues and Capital 
Resources Revenues, Line 19. The amount in this 
line is the total of lines 1 and 18. 

Project Expenses 
Project expenses include the following: 
1. Operations, maintenance, and power 

(OM&P) costs 
2. Deposits to replacement reserves 
3. Deposits to special reserves (see descrip- 

tion of Line 22) 
4. Debt service 
5. Deposits to operating reserves 
6. Repayment of the California Water Fund 
7. Application of Capital Resources 

Revenues to construction (see Line 30 in 
Table 22-1) 

Revenue bond proceeds earmarked for debt 
service during construction and the first year's 
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operating expenses are deposited in the Central 
Valley Water Project Construction Fund and dis
bursed according to resolutions authorizing the 
issuance of such bonds. 

Water contractor revenues associated with 
power facility operating costs and debt service are 
deposited in the Central Valley Water Project 
Revenue Fund for appropriate disbursement. All 
other operating revenues, deposited in the Cali
fornia Water Revenue Fund-Systems Revenue 
Account, are disbursed according to the following 
four priorities of use as specified in the Burns
Porter Act: 

1. State Water Project operations, main
tenance, power, and replacement costs 

2. General obligation bond debt service 
3. Repayment of expenditures from the 

California Water Fund 
4. Deposits to a reserve for future ~WP 

construction 

Specific information about project expens
es, arranged according to Hnes 20 through 37 in 
Table 22-2, follows. 

Operations, Maintenance, and 
Power Costs 

Project Operations, Maintenance. and Pow
er Costs, Line 20. Historical and projected OM&P 
costs are included in Table 24-3, "Operations, 
Maintenance, Power, and Replacement Costs, by 
Facility, Composition, and Purpose." This table 
may be found at the end of the chapter. Line 20 
represents the OM&P portion of the costs inchld
ed in Table 24-3. 

Table 24-3 and Line 20 of Table 22-2 also 
include amounts of the operations and mainte
nance costs for the federal share of joint facilities 
and those OM&P costs al10cated to recreation, 
which are intended to be offset by revenues indi
cated in lines 10 and II. 

Allowances for cost escalations are includ
ed in OM&P costs through 1994. Allowances for 
additional long-term price escalations in the fu-

ture are not included in these estimates because 
changes in OM&P costs do not substantially af
fect the overall results of the financial analysis. 
(For the most part, changes in OM&P costs cause 
direct offsetting changes in operating revenues.) 

Power costs make up the major item of an
nual operating expense for SWP. Descriptions of 
assumptions regarding future power sources and 
costs may be found in Chapter 20. "Forecasting 
Power Requirements and Resources," and Chap
ter 21, "Forecasting Power Costs and Sales." Line 
20 also includes amounts of costs associated 
with power transactions that result in the sale 
of power not required for the delivery of water. 

Deposits to Replacement 
Reserves 

Deposits to Replacement Reserves, Line 21. 
This line includes amounts of funds set aside as 
required by contract for replacing existing SWP 
faciJities. As of December 31, 1991, $48.4 million 
had been spent for replacement costs; the balance 
of the replacement reserve as of that date was 
$109.3 million. Replacement reserve amounts are 
also included in Table 24-3. 

Deposits to Special 
Reserves 

Deposits to Special Reserves Under Reve
nue Bond Financing, Line 22. Line 22 includes 
amounts for two significant components: special 
reserves deposits and capital resources revenue 
carry-over from prior years used for con
struction in the current year. Special reserves 
deposits are the net of several income and ex
penditure items. Income items are deposits relat
ed to revenue bonds as follows: 

• Proceeds set aside to pay bond interest 
during construction (capitalized interest) 

• Proceeds set aside for first year operating 
costs (capitalized operations and 
maintenance) 
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TABLE 24-5 
Retirement Schedule of Oroville Revenue Bonds 

1978 Through 1991 
Year 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

1988 
1989 
1990 
1991 

Bonds Retired Cost 

$4,045,000 . $3,845,099 
9,730,000 8,933,093 
1,350,000 1,227,600 
2,865,000 1,805,862 

15,890,000 9,623,312 

18,865,000 16,n6,000 
7,640,000 6,807,020 

10,215,000 9,044,000 
7,175,000 6,598,000 
8,980,000 8,808,104 

3.815,000 3,676,482 
30,690,000 30,390,215 

7,210,000 7,164,817 
8,720,000 8,708,098 

• Water contractors' payments or bond 
proceeds set aside for debt service reserves 

• Water contractors' payments for revenue 
bond cover requirements 

The 1952-1991 entry for Line 22 of Table 
22-2 includes amounts of deposits to special 
reserves for all past bond sales indicated in tables 
22-1 and 22-2. Forfuttire revenue bonds, deposits 
to special reserves are included in the year of 
assumed sale. 

The amount in the 1952-'1991 column also 
includes amounts of advances to the Department's 
revolving fund for working funds to purchase 
mobile equipment and to meet day-to-day operat
ing expenses. 

The expenditure items are: 
• Debt service cover payments returned to 

water contractors 
• Debt service reserve payments returned 

to water contractors 
• Surplus account funds returned to water 

contractors or applied to meet expenses 
• Total capitalized interest paid out 
• Total capitalized operations and main

tenance paid out 

Special reserves, reduced over time as re
served amounts, are used for their respective 
purposes. The amount indicllted each year in Line 
22 indicates the change from the previous year. A 

negative number indicates a withdrawal of special 
reserves to meet expenses, while a positive num
ber indicates a deposit. 

Payments of Debt 
Service 

Payment of Debt Service on Bonds Sold 
Through June 30, 1992, Lines 23 and 24. The 
amounts in these two lines represent the total 
amount of principal and interest. payments on 
bonds sold to date. Table 24-4, "Annual Debt 
Service on Bonds Sold Through June 30, 1992," 
represents a summary of payments on general 
obligation bonds (Series A through V water bonds), 
power revenue bonds by project, ~ater sys
tem revenue bonds. This table may be found at the 
end of the chapter. 

The last bonds, sold on May 12, 1992, were 
the Series K Water System Revenue Bonds. 
Proceeds from the Series K bonds were used to 
provide funds for construction, fund the debt ser
vice reserve account, and to pay bond discount 
and interest costs. 

Since 1978, the bond trustee has been retiring 
Oroville Revenue Bonds prior to the fixed matur
ity date as indicated in Table 24-5, "Retirement 
Schedule of Oroville Revenue Bonds, 1978 
Through 1991." The schedule for service of 
Oroville Revenue Bonds indicated in Table 24-4 
is based on a revised bond maturity schedule that 
reflects those early bond retirements. 

Line 24 also includes over $0.3 million in 
interest payments to the General Fund for the 
temporary loan of $46.8 million in 1970. That 
loan was repaid by proceeds from the sale of 
Series N Water Bond Anticipation Notes. 

Payments on Projected East 
Branch Enlargement Bonds 

Payments on Projected East Branch 
Enlargement Bonds, Lines 25 and 26. These lines 
include amounts of the projected annual service . 
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amounts for future water revenue bonds included 
on Line 23 of Table 22-1 for the East Branch 
Enlargement. Assumptions concerning the service 
on these future bonds are as follows: 

Interest costs for the waterrevenue bonds 
are estimated to average 7.5 percent. 

* 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 
repayment period. 

Payments on Projected 
Revenue Bonds 

Payments on Projected Future Water Sys- 
tem Revenue Bonds, Lines 27 and 28. These lines 
include the amounts of the projected annual ser- 
vice for future water revenue bonds included on 
Line 25 of Table 22-1 for water system facilities. 
Assumptions concerning the service on these fu- 
ture bonds are the same as those indicated for lines 
25 and 26. 

Total Payments 

Total Payments of Bond Service, Lines 29 
and 30. The amounts included in these lines 
represent the total of interest payments indicated 
on lines 24,26, and 28 and the total of principal 
payments indicated on lines 23,25, and 27. 

Debt Service 

Subtotal, Debt Service, Line 31. The amount 
on this line is the total of lines 29 and 30. 

Water Fund Repayment 

California Water Fund Repayment, Line 32. 
The Burns-Porter Act requires that, after opera- 
tion, maintenance, replacement, and bond service 
requirements have been satisfied, SWP revenues 
be transferred to the California Water Fund to 
reimburse the fund for monies expended for 

construction of the State Water Resources Devel- 
opment System. 

In 1982 and 1983, the Department trans- 
ferred a total of $70 million toward the repayment 
of the California Water Fund. The legislature 
subsequently appropriated all these funds to the 
state's General Fund. Legislation enacted in 1989 
provided for the orderly, scheduled reimburse- 
ment of the remaining balance owed to the Cali- 
fornia Water Fund over a period of ten years. A 
portion of this reimbursement is to be offset by the 
amounts owed to SWP by the state for costs 
allocated to recreation and fish and wildlife en- 
hancement. 

As of December 3 1, 1991, reimbursements 
to the California Water Fund totaled $324 million. 
Of this total approximately $142 million was 
direct repayments and $182 million was offsets 
for recreation and fish and wildlife enhance- 
ment expenditures to date. Future offsets are 
projected to total $30 million. 

The remaining $149 million balance will be 
repaid by SWP according to the repayment sched- 
ule included in the legislation. Repayments are 
subject to the availability of monies for such 
purpose. The projected repayment schedule is 
indicated in Line 32. 

Total Operating Expenses 
and Debt Service 

Total Operating Expenses and Debt Ser- 
vice, Line 33. The amount in this line is the total 
of lines 20,21,22,3 1, and 32. 

Current Operating Funds 

Current Operating Funds, Line 34. The 
amounts indicated in this line represent the funds 
available for future payment of operation and 
maintenance costs and debt service and funds 
provided for drought contingencies. 

The amount in Column 1 represents the 
December 3 1, 1991, cash balance for these funds 

Forecasting Revenues, Expenses, and Future Costs of Water Service 213 



in the Systems Revenue Account of the California 
Water Resources Development Bond Fund. 

Amounts in excess of those needed for 
operating costs and debt service are used for 
repaying the California Water Fund as indicated 
in Line 32 or for financing SWP construction 
expenditures as indicated in lines 35 and 36. 

Revenues Required for 
Cu"ent Construction 

Revenues Required for Current Con
struction, Line 35. Revenues not needed for oper
ating costs, debt service, or repayment of the 
California Water Fund are available for financing 
SWP capital expenditures. 

Line 35 includes the amounts required annu
ally for financing scheduled capital expenditures. 

Revenues Available/or 
Future Construction 

Revenues Available for Future Construc
tion, Line 36. As indicated in Line 36, some 
revenues in excess of expenses and repayment of 
the California Water Fund are available beyond 
present construction requirements. 

Those funds would be available to fund a 
portion of future SWP facilities. The amount 
indicated could be transferred to Line 35 if ad
ditional facilities scheduled for construction 
need to be funded. 

Capital Resource Revenues 
Used for Construction 

Capital Resources Revenues Usedfor Con
struction, Line 37. The amount in this Hne is the 
same as the amount in Line 30 of Table 22-1. 

Total Expenses 

Total Project Expenses. The amount in this 
line is equal to the sum of lines 33 through 37. 

Future Costs Of 
Water Service 

Estimates of future water costs are useful to 
sWP contractors in short-range and long-range 
planning of water needs, operations, and budgets. 

Unit water charges included in Table 24-6, 
"Estimated Unit Water Charges for 1993 and 
2000, by Service Area," represent both unescalat
ed and escalated costs of water according to ser
vice areas for years 1993 and 2000. The unit rates 
in Table 24-6 include costs of existing and future 
SWPfadlities accounted for in Tables 22-1 and 
Table 22-2. 

The unit charges are based on the assump
tion that in 1993 and 2000; SWP will be able to 
deliver entire amounts of water requested by con
tractors. The unit water charges included in Table 
24-6 are listed both as unescalated 1991 dollars 
and as escalated rates reflecting assumed future 
inflation. 

The Department's estimates of future capi
tal expenditures include allowances for 
escalation of construction costs at 4 percent per 
year for 1992 and 1993 and at 5 percent per year 
for 1994 through 2005. The escalation rates for 
future power sources vary, depending on the 
source of energy. 
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TABLE 24-1 

Effect of Revenue Bond Proceeds on Project Interest Rate 
(Millions of dollars) 

Revenue Bond Proceeds 

Less Portion 
of Proceeds Subtotal, Percent 

Derived from Proceeds Total Arnounr 
Interest Earnings Plus Bond Included in Included in 

Applied to Prior to Discount and Calculating Principal Calculatirzg 
Construction Delivery of Financing Project Anzourit of Project 

Project Costs Bonds Costs Interest Rare Bonds Irz~eresr Rare 

Devil Canyon-Castaic Project Revenue Bonds $125.3 $1.5 $1.4 $125.2 $139.2 90.0 
Pyramid Project Revenue Bonds (Series A) 71.2 0.5 1.1 71.8 95.8 75.Q 
Alamo Project Bond Anticipation Note 16.8 0.1 0.3 17.0 24.4 70.0 

Small Hydro Project I Revenue Bonds (Series D 25.4 0.2 1.5 26.7 37.5 71 .O 
Alamo Project Revenue Bonds (Series F) 38.9 0.3 0.7 39.3 50.0 79.0 

Power Facilities 
Revenue Bonds (Series H) 
Facib(y 
Pyramid Project 5.0 0.0 0.1 5.1 5.1 100.0 
Alamo Project 1.7 0.0 0.0 1.7 1.7 100.0 
Small Hydro Project I 25.2 (a 0.2 0.4 25.4 35.6 71 .O 

Water System Revenue Bonds (Series J) 
Facfii 
Pyramid Project - - 75.9 75.9 94.5 (b 76.0 

Alamo Project - - 45.6 45.6 57 1 800 

Small Hydro Project - - 27.5 27.5 38.8 71 .O 

a) Amount consists of 71 percent of proceeds depos~ted In escrow account to refund portion of Series D bonds ($35 1 m~llion) plus depos~ts to 
construction account ($0.3 million). 
b) Represents amount of principal used to refund port~ons of prior bond Issue for Pyram~d project. Alamo project, and small hydro project 



TABLE 24-2 
Bond Sales and Project Interest Rates, by Date of Sale 

Dollar- 
Da e of Years (a 

Bond Sales Sale (Thousands) 

$ 50,000,000 Bond Antlclpation Notes 11/21/63 $26,944 
$100,000,000 Series A Water Bonds 2/18/64 3.402.000 
$ 50,000,000 Serles B Water Bonds 5/05/64 1,726,000 
$100,000,000 Series C Water Bonds 10/07/64 3,452,000 
$100,000,000 Ser~es D Water Bonds 2/16/65 3,497,900 

$100,000,000 Series E Water Bonds 11/23/65 3,497,900 
$100,000,000 Serles F Water Bonds 6/08/66 3,497,900 
$100,000,000 Series G Water Bonds 11/22/66 3,497,900 
$100,000,000 Series H Water Bonds 3/21/67 3,497,900 
$100,000,000 Serles J Water Bonds 711 8/67 3,497,900 

$100,000,000 Series K Water Bonds 11/14/67 3,497,900 
$150,000,000 Revenue Bonds, Oroville Dwlslon, Serles A 4/03/68 5,228,700 
$1 00,000,000 Series L Water Bonds 711 1/68 3,497,900 
$100,000,000 Serles M Water Bonds 10/22/68 3,497,900 
$ 94,995,000 Revenue Bonds, Orovllle DIVISIO~. Serles B 4/01/69 3,423,460 

$ 46,761,000 Cumulative 1970 General Fund Borrowmg, repald 71101 - 4.938 
$200,000,000 Serles N and P Bond Antic~pation Notes 6/16/70 200,000 
$1 00,000,000 Serles N Water Bonds 2/02/71 3,447,900 
$100,000,000 Senes Q Bond Anticipat~on Notes 3/10/71 100,000 
$100,000,000 Serles P Water Bonds 4/21/71 3,397,900 

$150,000,000 Series Q and R Water Bonds 11/09/71 5,171,850 
$ 40,000,000 Series S Water Bonds 3/28/72 1,399,160 
$139,165,000 Devil Canyon-Castalc Revenue Bonds (d 8/08/72 4,776,204 
$ 10,000,000 SenesT Water Bonds 3/20/73 185,265 
$ 10,000,000 Serles U Water Bonds 1/13/76 158.750 

$ 10,000,000 Senes V Water Bonds 11/15/77 158,750 
$ 95,800,000 Pyramld Hydroelectr~c Revenue Bonds 10/23/79 2,260,072 
$150,000,000 Reld Gardner Project, Senes A Bond Antlclpatlon Note 7/1/81 347.906 
$ 75,600,000 Bottle Rock Project, Bond Antic~pat~on Notes 12/1/81 264,600 
$ 24,400,000 Alamo Project, Bond Ant~c~pation Notes 12/1/81 24.266 

$200,000,000 Reid Gardner Project, Serles B Revenue Bonds 7/07/82 4,623,137 
$125,000,000 Reid Gardner Project, Series C Revenue Bonds 11/16/82 2,720,045 
$ 37,500,000 Small Hydro Project I, Series D Revenue Bonds 11/16/82 837.769 
$ 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 
$ 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 
$1 32,000,000 East Branch Enlargement, Series A 

Water System Revenue Bonds 

$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 
$160,030,000 Series F Water System Revenue Bonds 

$100,000,000 Series G Water System Revenue Bonds 
$100,000,000 Series H Water System Revenue Bonds 
$1 80,000,000 Series I Water System Revenue Bonds 
$649,835,000 Series J Water System Revenue Bonds 
$100,000,000 Series K Water System Revenue Bonds 

Total 
Portion Allocated to Project lnterest Rate 

lnreresr 
Cosr 

(Thousandsj 

Inreresr 
Cosr ( b  

(Perceitr) 

Projecr 
lrtteresr 
Rot? (C 

(Percrnr) 

a) Amount represents a unlt equivalent to one dollar of prlnctpal amount outstanding for one year 
b) Amount represents the total Interest cost (wlthout regard to prernlums recewed) dlvlded by the total dollar-years, expressed as a percent 
c) Amount 1s determtned by dlvtdlng curnulatlve Interest costs by cumulative dollar-years and expressed as a percentage Orov~lle Feld Dwimon 

Power Revenue Bonds for OR-Aqueduct Facllttles and Water System Revenue Bonds, whlch do not affect the Project lnterest Rate, are excluded 
d) These revenue bonds and revenue bond anttctpatlon notes were sold at the following net Interests costs The following amounts 

(representing the sum of proceeds used for construction and the bond dtscount) were used In the calculat~ons of the Project lnterest Rate 
Dev~l Canyon-Castatc Revenue Bonds 5 446 percent $126.893 000 
Pyramid Hydroelectr~c Revenue Bonds 7 680 percent $ 75,586,000 
Alamo Bond Ant~c~pat~on Notes 10 036 percent $ 18 034,000 
Small Hydro Project I, Senes D Revenue Bonds 10 275 percent $ 28 012.000 
Alamo Project, Series F Revenue Bonds 8 525 $ 40,114,000 
Power Fac~l~t~es. Serles H Revenue Bonds 7 926 pe $ 42,340,000 



TABLE 24-3 
Operations, Maintenance, Power, and Replacement 

Costs by Facility, Composition, and Purpose 

Calendar Year 
-- -- - -- 

Calendar Year

Feature 

Project Facility 
Feather River facilities $239,121 
North Bay Aqueduct 8,418 
Delta facilities 0 
Suisun Marsh 3,175 
South Bay Aqueduct 78,795 
California Aqueduct: 
Delta to Edmonston 1,040,192 
Edmonston to Perris 746,076 
West Branch (8,375) 
Coastal Branch 33,313 

Off-aqueduct power generating facilities 440,301 
Water quality monitoring 93,198 
Davis-Grunsky Act program 2,151 

Subtot'/ $2,676,365 

Payments tolcredits from PG&E under 
comprehensive agreement 1 1,667 

Total OMP&R Costs $2,688,032 

Composition 
Salaries and expenses of headquarters 

personnel $450,739 
Salaries and expenses of field personnel 969,228 
Pumping power 
Used by pumping plants 1,113,338 
Produced by generation plants (350,065) 

Payments to or credits from PG&E under 
comprehensive agreement 1 1,667 

Off-aqueduct power generating facilities 440,301 
Oroville-Thermalito insurance premiums 7,750 
Less portion of costs incurred during 
construction (1 12,658) 

Subtotal $2,530,300 

Deposits to replacement reserves 1 57,732 

Total OMP&R Costs $2,688,032 

Project Purpose 
Water supply and power generation $2,548,822 
Payments to or credits from PG&E under 
comprehensive agreement 1 1,667 

Recreation and Fish and Wildlife enhanceme 44,038 
Flood control 1,715 
Miscellaneous purposes 
Federal share, San Luis and Delta facilities 78,608 
Other (Davis-Grunsky, drainage, 
city of Los Angeles) 3,182 

Total OMP&R Costs $2,688,032 



TABLE 24-4 

Annual Debt Service on Bonds Sold Through June 30,1992 
(Thousands of dollars) 

-- ~ - 

Pyramid Project Reid Gardnet- Project South Geysers Project Small Hydro Project Bottle Rock Project Alama Project 
Power Facilities Revenue Power Faciliries Reve,~rrc Power Facilities Revenue Power Facilifies Revenue Power Facilities Revenue Power Facilities Revenue East Branch 

Devil Canyon- Bonds, Series A and H Bonds, Series B, C, G, and Bonds, Series D, F, and H Bonds, Series D and H Bonds. Series E Bonds. Series F and N Enlargement Water System Facilities 

Series A Through V Oroville Revenue Castaic Project Water Systenz Revenrre - H;  Water S)>rten~ Reventic Water Systenl Revenue Water System Revenue Water Syslern Revenue Water System Revenue Water System Revenue Bonds Water System Revenue Bonds 

Calendar Water Bonds Bonds (a Revenue Bonds Bonds, Serie.~ J Bonds, Series F and J Calendar Bonds, Series D, E, and J Bonds, Series J Bonds, Series D, E, and J Bonds, Series J 9~brotal  Calendar Series A, D, E, H, I, Jand K Series B,C, D, E, G, H, and 1 Subtotal Grand Total 

Year Prirtcioal Interest Principal Interest Principal Intere~f Principal Interest Principal Interest Year Principal Interest Principal Interest Prillcipal Interest Principal I~ireresl PrCicipal Interest Year Principal Interest Principal Interesr Principal lnteresf Principal Inrerrsr 
- - 

1964 0 $3,333 0 0 

1965 0 11,114 0 0 

1966 0 16,742 0 0 

1967 0 26,912 0 0 

1968 0 37,760 0 $3,876 

1969 0 47,461 0 10.448 

1970 0 53,291 0 13,145 

1971 0 63,035 0 13,145 

1 972 0 69,148 $1,260 13.112 

1973 $1,200 69,348 1,330 13,042 

1 974 3,000 69,533 1,400 12,969 

1975 5,000 69,366 1,475 12,893 

1976 7,000 69.408 1,555 12,811 

1977 10,200 69,323 1,635 12,727 

1978 12,700 69.312 5,775 12.537 

1979 13,650 68,690 11,585 12,275 

1980 16,050 67,968 3,265 11,739 

1981 18,050 67,109 4.885 11.444 

1982 19,250 66,162 17,920 10,968 

1983 20,520 65,148 21,110 10,147 

1984 21,785 64,068 10,005 9.013 

1985 22,555 63,932 12,700 8,628 

1986 23,830 61.742 11,435 7,859 

1987 25,495 60,492 11,715 7,188 

1988 26,770 59,165 6,685 6,664 

1989 28,145 57,825 33,705 5,513 
1990 29,385 56,473 10,385 4,301 

1991 30,365 55,070 12.055 3,670 

1992 31,295 53.640 3,510 3,272 

1993 32,940 52,163 3,695 3,646 

1994 34.525 50,660 3,885 2,888 

1995 35,660 49,073 4,085 2,681 

1996 36.900 47,436 4,300 2,705 

1997 36.595 45,818 4.525 2,233 
1998 36,675 44,226 4,760 1,991 

1999 37,600 42.655 5,005 1,732 

2000 38,890 41,033 5,280 1,801 

2001 39,980 39,351 5,565 1,160 

2002 41,120 37,620 5,865 850 

2003 42,970 35,835 6,180 524 

2004 45,160 33,957 5,330 21 1 

2005 46,450 31,995 1.130 33 

2006 47.740 29,971 0 0 

2007 49,230 27.883 0 0 

2008 51,220 25,727 0 0 

2009 53,560 23,478 0 0 

2010 55,250 21.134 0 0 
2011 56,740 18,717 0 0 
2012 58,530 16,216 0 0 

2013 60,370 13,676 0 0 
2014 57,900 11.244 0 0 

2015 53,690 8,838 0 0 

2016 46,130 6,626 0 0 

2017 38,060 4,614 0 0 

2018 25.350 2,980 0 0 

2019 16,890 1,778 0 0 
2020 17,320 934 0 0 

2021 8,510 301 0 0 

2022 1.800 48 0 0 

2023 0 0 0 0 

2024 0 0 0 0 
2025 0 0 0 0 

0 0 0 0 2026 - - - - 
Total $1,570,000 $2,378,577 $244,995 $265,841 

@ Pr~ncipal and interest schedule has been adjusted to reflect early 
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0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 $7,708 

0 7,708 
0 7,708 
0 7,708 
0 7.708 
0 7.708 

0 7,708 
0 7,708 
0 7,708 
0 7,708 

$900 7,708 

955 7.647 
1,010 7,583 
1,070 7,515 
1,135 7,442 
1,205 7,366 

1.275 7,284 
1,355 7,198 
1,435 7.107 
1,520 7,010 
1.610 6,907 

1,705 6.799 
1,810 6,684 
1,920 6,561 
2,035 6,432 
2,155 6,295 

2,285 6,160 
2.420 6.040 
2,565 5,912 
2,720 5.773 
2,885 5.626 

3.055 5,470 
3,240 5.305 
3,435 5,130 
3,640 4.945 
3,860 4,749 

4,090 4,540 
4,335 4,319 
4,595 4,085 
4.875 3,837 
5,165 3.574 
5,475 3,303 
5,805 3,015 
6.150 2,710 
6,520 2.388 
6,910 2.045 

7,325 1,682 
7,765 1,298 
8,230 890 
8,725 458 

0 0 

0 0 
0 0 

0 O -_- 
$1 39,165 $283,872 

redemption of bonds. 

1964 
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 
201 0 
201 1 
2012 
2013 
2014 
201 5 
2016 
2017 
2018 

2019 
2020 
2021 
2022 
2023 

2024 
2025 
2026 

Total - 

1964 
1965 
1966 
1967 
1968 

1969 
1970 
1971 
1972 
1973 

1 974 
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 
201 0 
201 1 
2012 
2013 
2014 
201 5 
2016 
2017 
2018 

2019 
2020 
2021 
2022 
2023 

2024 
2025 
2026 

Total 



TABLE 24-6 

Estimated Unit Water Charges for 1993 and 2000, by Service Area 
- - 

1993 2000 

Service Area and Charge Unescalared Escalated Unescalated Escalated 

Feather River Area 
Capital; Operatiions, Maintenance, and $3 $32 $37 $40 

Replacement (OM&R) 

North Bay Area 
Capital; OM&R 209 209 147 148 
Power 16 16 18 25 

Total $225 $225 $1 65 $173 

South Bay Area 
Capital; OM&R $71 $71 $67 $68 

Power 38 38 48 67 

Total $1 09 $109 $115 $1 35 

Coastal Area 
Capital; OM&R N'A N'A $466 $43 

Power N A  tVA 110 152 

Total NIA NI A $576 $620 

San Joaquin Area 
Capital; OM&R $42 $42 $42 $44 

Power 17 17 22 31 

Total $59 $59 $64 $75 

Southern California Area 
Capital; OM&R $1 08 $108 $1 04 $1 06 
Power 1 07 1 07 142 1 95 

Total $21 5 $21 5 $246 $301 
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Appendix B 

T, e Department of Water 
Resources annually furnishes statements of charg- 
es to the 29 long-term State Water Project (SWP) 
water supply contractors. The following descrip- 
tion of those statements is contained in Article 
29(e) of Standard Provisions for Water Supply 
Contract, approved August 3, 1962. 

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 conzputations used by the 
State in determining the amounts of the above 
charges as the State deenzs appropriate. 

To comply with Article 29(e), the Depart- 
ment annually performs a comprehensive review 
and redetermination of all water supply and fi- 
nancial aspects of SWP for the entire project 
repayment period. This annual redetermination is 
performed in accordance with Article 22(f) and 
Article 28 of the water contracts. Article 22(f) 
concerns the Delta Water Rate per acre-foot of 
future entitlement; Article 28 concerns the annu- 
al transportation charges for the entire project 
repayment period. 

Appendix B includes data used to document 
the redetermination of water charges to be paid by 
contractors during calendar year 1993. The infor- 
mation is based on established data about SWP, 
both known and projected, as of June 30, 1992. 

The computationtil procedures and inter- 
relationships between tabulations in this appen- 
dix are outlined in Figure 1, "Relationships of 

data used to substantiate statements of charges, 
by table numbers and titles," and Figure 2, "Rela- 
tionships of data used to substantiate Each Branch 
Enlargement charges, by table and figure num- 
bers and titles. " Those tables may be found on the 
next two pages. All B tables cited in Figure 1 and 
Figure 2 are included in this appendix. Tables 
listed with a "text" designation may be found in 
this section of the appendix. Tables listed without 
the text designation may be found in the section 
entitled "Tables for Determining 1992 Water 
Charges," which follows this text. 

Appendix B also includes information about 
payments made by contractors according to pro- 
visions contained in Article 21, amended, of the 
standard provisions for surplus water deliveries 
from SWP. 

Types of Water Charges 

Costs of SWP facilities necessary for either 
the conservation and development of water sup- 
ply or the conveyance of such supply to SWP 
service areas are included in charges to water 
contractors. According to information included 
in Standard Provisions for Water Supply Con- 
tract, these facilities are classified as project con- 
servation facilities and project transportation fa- 
cilities. The names of the main facilities in each 
classification follow. 

Project Conservation Facilities 

Frenchman Dam and Lake 
Grizzly Valley Dam and Lake Davis 
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propoltlonate 
Use ratlos 

(tables B-1 and 6-31 

TABLE B-I4 
Capital Costs of 
Transpoltation 

Facilities Allocated to 
Each Contractor 

(summary of Table C 
for all contracts) 

amortization schedule 
(from Figure 5-2). 

TABLE B- 15 
Capitai Cost Compo- 
nent of Transpoltatlon 

Charge for Each 
Contractor (summary 

of Table D for all 
contracts) 

proportionate 
Use ratlos 

OR-aqueduct 
power costs 
allocated to 

contractors on the 
basis of energy 
consumption 

J( 
TABLE B-I7 

Un~t Variable OMP&R 
Camponenf of 

Transportation Charge 
(annual OMP&R costs 
of Table 6-3 divided 
by annuai dellverles 

from Tabie 6-6 
accumulated through 

each reach) I I 

TABLES B-16A AND B r-5 
Mlnimum OMP&R 

Component of 
_C Transpollatlon Charge 
' I far Each Contractor I 

(summary of Table E for I all contracts) I 

TABLE 8-18 
Varlable OMP&R 

Com~onent of 

charges times 
quantities delivered) 
(summary of Table F 

for all contracts) 

TABLES B-2OA 

Projected Water 
Charges 

(unadjusted for 
overpayments and 
underpayments of 

prior charges) Total Water System Contractor 
Revenue Bond 

Surcharge for Each 
Contractor 

TABLE B-19 - ~ o t a l  Transpoltatlon T o t ~ ~ , ~ ~ ~ t , o n  

@ 1 - Charge for Each 
Contractor 

and Delta Water 

(summary of Tabie G 
Charge for Each 

for all contracts1 
Contractor 

TABLE 8-24 TABLE B-2s 
Equivalent Unit Charge for Water Supply for Each Contractor Equivalent Unlt Transpoltation Costs of Water Delivered from or Through Each Aqueduct Reach 

At the end of the project repayment penad, hypothetical rates, if received for all actual water delivered to date plus estimates of entitlement delivery during 
the project repayment penod, will result I" a sum equivalent to those total charges required according to a water supply contract, with interest at the project lnterest rate. 

Fig. 1. Relationships of data used to substantiate statements of charges, by table 
numbers and titles 





Antelope Dam and Lake 
Oroville Dam and Lake Oroville 
Oroville Power facilities 
Delta facilities 
A portion of the Governor Edmund G .  Brown 

California Aqueduct from the Delta to 
Dos Amigos Pumping Plant 

B. F. Sisk San Luis Dam, San Luis Reser- 
voir, 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 
Remainder of the California Aqueduct from 

the Delta to Dos Amigos Pumping Plant 
and all facilities south, including dams 
and lakes in southern California 

Off-aqueduct power facilities (Reid Gard- 
ner Unit No. 4, Bottle Rock Powerplant, 
and South Geysers Powerplant) 

The standard provisions provide for two 
basic annual charges for project water: 

1. Delta Water Charge, which will be paid 
by all contractors and result in a return of 
all reimbursable costs of the project con- 
servation facilities to the state 

2. Transportation Charge, in addition to the 
Delta Water Charge, which will be paid 
by those contractors served by the project 

Delta Water Charge 

The Delta Water Charge is a unit charge 
applied to each acre-foot of SWP water the con- 
tractors are entitled to receive according to their 
contracts. The unit charge, if applied to each 
acre-foot of all such entitlements for the remain- 
der of the project repayment period, is calculated 
to result in repayment of all outstanding reimburs- 
able costs of the project conservation facilities, 
with appropriate interest, by 2035, the end of the 
repayment period. 

Transportation Charge 

The Transportation Charge is a charge for 
use of facilities to transport water to the vicinity 
of each contractor's turnout. Generally, the annu- 
al charge represents each contractor's propor- 
tionate share of the reimbursable capital costs 
and operating costs of the project's transporta- 
tion facilities. 

Each contractor's allocated share of those 
reimbursable capital costs is amortized for repay- 
ment to the state; and certain variations are al- 
lowed in the amortization methods. Essentially, 
the contractors' share of reimbursable operating 
costs are repaid in the year such costs are incurred 
by the state. 

The East Branch Enlargement Transpor- 
tation Charge will be paid by seven southern 
California contractors participating in the en- 
largement. San Bernardino Valley Municipal 
Water District elected to advance funds to pay the 
district's allocated capital costs for the East 
Branch Enlargement. 

The remaining six contractors will pay an 
allocated share of the minimum operations, main- 
tenance, power and replacement (OMP&R) costs 
of the East Branch Enlargement. 

Composition and 'liming of 
Water Charges 

As included in Table 1, "Composition of 
Delta Water Charge and Transportation Charge, " 
the Delta Water Charge and the Transportation 
Charge consist of the following three compo- 
nents: 

1. Conservation and transportation capital 
cost components, which will result in a 
return to the state of all reimbursable 
capital costs 

2. Conservation and transportation mini- 
mum OMP&R components, which are 
designed to return to the state all reimbur- 
sable operating costs that are not based 
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TABLE 1 

Composition of Delta Water Charge and 
Transportation Charge 

Delta Water Charge 
Capital Cost Component 

1. Planning, design, right-of-way, and construction costs of conservation facilities 
2. Operations and maintenance costs for newly constructed conservation facilities prior 6 initial operation 
3. Activation costs for newly constructed conservation facilities 
4. Power costs allocated to initial filling of San Luis Reservoir 
5. Capitalized O&M costs (major repair work and so forth) for conservation facilities 
6. Program costs (portion) to mitigate impacts on current Delta fishery population due to SWP pumping prior to 

1986 (Department of Water Resources - Department of Fish and Game agreement) 
Minimum OMP&R Component 

1. Direct O&M costs of conservation facilities 
a. Headquarters and field divisions (portion) 
b. lnsurance and FERC costs (portion) 

2. General O&M costs allocated to conservation 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 William R. Gianelli Pumping-Generating Plant 
7. Program costs (portion) to offset annual fish losses resulting from pumping at Harvey 0. Banks Delta 

Pumping Plant (Department of Water Resources - Department of Fish and Game agreement) 

Transportation Charge 
Capital Cost Component 

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 O&M costs (major repair work and so forth) for transportation facilities 
6. Program costs (portion) to mitigate impacts on current Delta fishery population due to SWP pumping prior to 

1986 (Department of Water Resources - Department of Fish and Game agreement) 
Minimum OMP&R Component 

1. Direct O&M costs of transportation facilities 
a. Headquarters and field divisions (portion) 
b. Insurance and FERC costs (portion) 

2. General O&M 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 California reservoirs for project 
operations (storage changes) 

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 percent 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 Harvey 0. Banks Delta 
Pumping Plant (Department of Water Resources - Department of Fish and Game agreement) 

Variable OMP&R Component 
1. Power purchase costs 

a. Capacity 
b. Energy 
c. Pine Flat bond service, O&M, and transmission costs allocated to aqueduct pumping plants 

2. Alamo, Devil Canyon, William E. Warne, and Castaic power generation credited at the power plant reach and 
charged to aqueduct pumping plants 

3. Hyatt-Thermalito and Thermalito Diversion Dam power plant 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 power plants 
5. Credits from sale of excess SWP'system power 
6. Program costs (portion) to offset annual fish losses resulting from pumping at Harvey 0 .  Banks Delta 

Pumping Plant (Department of Water Resources - Department of Fish and Game agreement) 

Note: Excludes costs recovered through1 the East Branch Enlargement Transpoltation Charge. 



on quantities of water actually delivered 
to the contractors 

3. A transportation variable OMP&R com- 
ponent, which is designed to return to the 
state all reimbursable operating costs that 
are based on and vary with quantities of 
water delivered to the contractors 

Article 28 of the standard provisions of the 
water supply contracts provides that transpor- 
tation charges be redetermined each year. The 
tables in Appendix B include the numerical data 
used in this redetermination. Transportation 
charges for prior years through 199 1 included in 
those tables do not equal those amounts actually 
paid by contractors. 

As provided under the Water System Reve- 
nue Bond Amendment to the water supply con- 
tracts, 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. All computations for adjustments are in- 
cluded in the attachments accompanying each 
contractor's statement of charges and are reflec- 
ted in revised copies of Table C through Table G 
of the contract, which are 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, has 
been designed to ensure that all adjustments for 
prior overpayments or underpayments of the Del- 
ta Water Charge are accounted for in a redeter- 
mination of the rate. Since the redetermined rate 
applies to all future entitlements, such adjust- 
ments are amortized during the remainder of the 
project. This appendix includes a redetermina- 
tion of the Delta Water Rate for 1993. 

Those redeterminations exclude four char- 
ges associated with water service other than the 
Delta Water Charge and the Transportation 
Charge. Those excluded charges (and the manner 
in which such excluded charges are treated in this 
appendix) are: 

1. Advances of funds according to Article 
24(d) of the standard provisions for ex- 

cess capacity constructed by the state at 
the request of contractors. 

2. Advances of funds according to Article 
10(d) of the standard provisions for de- 
livery structures (turnouts) constructed 
by the state at the request of contractors. 
Partial information concerning actual and 
projected capital costs of such delivery 
structures is included in this appendix. 
Statements concerning these costs and 
data are furnished to the appropriate con- 
tractors at various times and are not part 
of the annual statements. 

3. Payments for sale and service of surplus 
water to entities other than contractors 
according to Article 21 of the standard 
provisions are also excluded. Those pay- 
ments are generally based on the unit 
rates included in Table B-25, "Equiva- 
lent Unit Transportation Costs of Water 
Delivered from or Through Each Aque- 
duct Reach." Net revenues resulting from 
non contractor service are applied as in- 
dicated on page 24 of Bulletin 132-71. 

4. Payments made according to provisions 
of the Devil Canyon-Castaic contract for 
costs of the Devil Canyon and Castaic 
facilities allocable to power generation. 
Charges billed as a result of the contract 
are billed separately from those billed as 
a result of the water supply contract. In- 
formation about the treatment of such 
charges in relation to redetermined trans- 
portation charges is included in special 
attachments to the bills of the six partic- 
ipating contractors. 

The time and method of payment for corres- 
ponding components of the Delta Water Charge 
and the Transportation Charge are as follows: 

1. The capital cost components of the Delta 
Water Charge and the Transportation 
Charge are paid in two semiannual in- 
stallments. Those installments, due Janu- 
ary 1 and July 1 of each year, are based on 
statements furnished by the state about 
July 1 of the preceding year. 
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2. The minimum OMP&R components of 
the Delta Water Charge and the Trans- 
portation Charge are paid in 12 equal 
installments, which are due the first of 
each month and based on statements fur- 
nished by the state about July l of the 
preceding year. 

3. The variable OMP&R component of the 
Transportation Charge is paid in varying 
monthly amounts and due the fifteenth 
day of the second month following actual 
water delivery. The charges are projected 
based on a unit charge per acre-foot estab- 
lished about July 1 of the preceding year. 
Those unit charges may be revised sever- 
al times during the year to reflect current 
power costs and revenues. The unit charg- 
es are applied to actual monthly delivery 
quantities as determined by the state on 
or before the fifteenth day of the month 
following actual delivery. 

Bases for Allocating 
Reimbursable Costs 
Among Contractors 

This section includes information about the 
state's procedures for allocating reimbursable 
costs of project transportation facilities among 
contractors (see upper right portion of Figure 1 
for diagram). Those costs do not include annual 
costs of Off-Aqueduct Power facilities, which are 
described in the section "Project Water Charges:" 

Transportation Capital and 
Minimum OMP&R Costs 

Figure 3, "Repayment reaches and descrip- 
tions," on the next page, includes information 
about repayment reaches. The method for allocat- 
ing reimbursable costs of the project's transpor- 
tation facilities among contractors is based on 
those repayment reaches. 

Allocations of reimbursable capital costs 
and minimum OMP&R costs of each reach are 
based on the proportionate maximum use of that 

reach by respective contractors under planned 
conditions of full development. 

Information about the derivation of ratios 
that represent the proportionate maximum use of 
each aqueduct reach by the respective contractors 
was included in Bulletin 132-70. The ratios in 
Bulletin 132-70 were subsequently revised for 
the (1) North Bay Aqueduct; (2) South Bay Aque- 
duct; (3) California Aqueduct from the Delta to 
the Coastal Branch; and (4) Coastal Branch. 

Revised ratios for the first reach of the 
California Aqueduct and for the South Bay Aque- 
duct are included in Bulletin 132-72 and reflect 
certain contractual amendments regarding South 
Bay Aqueduct use executed in early 1972 (see 
pages 33-35 of Bulletin 132-73). 

Bulletin 132-83 also included information 
about revised ratios for reaches in the Coastal 
Branch and in the California Aqueduct from the 
Delta to the Coastal Branch. Those revisions re- 
flected a contract amendment with Santa Barbara 
County Flood Control and Water Conservation 
District that resulted in a reduction of its maxi- 
mum annual entitlement from 57,700 acre-feet to 
45,486 acre-feet. 

Bulletin 132-86, page 170, included infor- 
mation about revised ratios for reaches of the 
North Bay Aqueduct. Those revisions reflect con- 
tract amendments executed with Solano County 
Water Agency in 1985 and with Napa County 
Flood Control and Water Conservation District in 
1986. 

Bulletin 132-89, Table B-1 and Table B-2, 
include information about a revision to the ratios 
for South Bay Aqueduct Reach 8. That revision 
reflects a contract amendment executed with 
Alameda County Water District in 1988. 

Table B-1, Factors for Distributing Reach 
Capital Costs Among Contractors," and Table B- 
2, "Factors for Distributing Reach Minimum 
OMP&R Costs Among Contractors," include in- 
formation about a redetermination of reach ratios 
currently applicable to reimbursable capital and 
minimum OMP&R costs. That redetermination 
includes the revisions previously described and 
reflects the consolidation of Castaic Lake Water 
Agency and Devil's Den Water District. 
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North ~ a y  Aqueduct 
1 Barker Slough through FairfieldNacaville Turnout 
2 Fairfeild/Vacaville Turnout to Cordelia Forebay 
3A Cordelia Forebay through Benicia and Vallejo turnouts 
36  Cordelia Forebay through Turnout Reservoir 

South Bay Aqueduct 
1 Bethany Reservoir through Altamont Turnout 
2 Altamont Turnout through Patterson Reservior 
4 Patterson Reservoir to Del Valle Junction 
5 Del Valle Junction through Lake Del Valle 
6 Del Valle Junction through South Livermore Turnout 
7 South Livermore Turnout through Vallecitos Turnout 
8 Vallecitos Turnout through Alameda-Bayside Turnout 
9 Alameda-Bayside Turnout through Santa Clara 

Terminal Facilities 

Coastal Branch, California Aqueduct 

31A Avenal Gap to Devil's Den Pumping Plant 
33A Devil's Den Pumping Plant through San Luis ObispoPowe~ 
34 San Luis Obispo Powerplant to Arroyo Grande 
35 Arroyo Grande through Santa Maria Terminus 

West Branch, California Aqueduct 
29A Junction, West Branch, California 

Aqueduct through Oso Pumping Plant 
29F Oso Pumping Plant through Quail Embankment 
29G Quail Embankment through William E. Warne Powerplant 
29H Pyramid Dam and Lake 
29J Pyramid Lake through Castaic Powerplant 
30 Castaic Dam and Lake 

California Aqueduct 
North San Joaquin Division 
1 Delta through Bethany Reservoir 
2A Bethanv Reservoir to Orestimba Creek California Aqueduct (cont,) 
2B ~rest imba Creek to O'Neill Forebay 

Tehachapi Division 
San Luis Division 17E A. D. Edmonston Pumping Plant to Carley V. Porter Tunnel 
3A Sari Luis Dam, Reservoir and Pumping-Generating Plant 17F Carley V. Porter Tunnel to Junction, West Branch, 
3 O'Neill Forebay to Dos Amigos Pumping Plant California Aqueduct 
4 Dos Amigos Pumping Plant to Panoche Creek 
5 Panoche Creek to Five Points Mojave Division, California Aqueduct 
6 Five Points to Arroyo Pasajero 18A Junction, West Branch, California Aqueduct 
7 Arroyo Pasajero to Kettleman City through Alamo Powerplant 

South San Joaquin Division 
8C Kettleman C~ty  through Milham Avenue 
8D M~lham Avenue through Avenal Gap 
9 Avenal Gap through Twisselman Road 
10A Tw~sselman Road through Lost Hills 
11 B Lost H~lls to 7th Standard Road 
12D 7th Standard Road through Elk Hills Road 
12E-Elk Hills Road through Tupman Road 
13B Tupman Road to Buena Vista Pumping Plant 
14A Buena Vista Pump~ng Plant through Sant~ago Creek 
146 Santiago Creek through Old R~ver Road 
14C Old R~ver Road to Wheeler R~dge Pump~ng Plant 
15A Wheeler Ridge Pumping Plant to Ira J. Chr~sman 

Wind Gap Pump~ng Plant 
16A Ira J. Chrisman W~nd Gap Pumping Plant to A. D. 

Edmonston Pump~ng Plant 

19 ~ l a m o  Powerplant to Fa~rmont 
19C Buttes Junct~on through Buttes Reservo~r 
20A Fa~rmont through 70th Street West 
208 70th Street West to Palmdale 
21 Palmdale to L~ttlerock Creek 
22A L~ttlerock Creek to Pearblossom Pump~ng Plant 
226 Pearblossom Pump~ng Plant to West Fork Mojave R~ver 
23 West Fork Mojave R~ver to S~lverwood Lake 
24 Cedar Spr~ngs Dam and S~lverwood Lake 

Santa Ana Division 
25 Silverwood Lake to South Portal, San Bernardino Tunnel 
26A South Portal, San Bernardino Tunnel through 

Devil Canyon Powerplant 
28G Devil Canyon Powerplant to Barton Road 
28H Barton Road to Lake Perris 
28J Perris Dam and Lake Perris 

'plant 

Fig. 3. Repayment reaches and descriptions 



Requested excess capacity is omitted when 
deriving ratios applicable to capital costs because 
the capital costs for the excess capacity are paid 
on an incremental cost basis and not a proportion- 
ate-use basis. However, requested excess capac- 
ity is accounted for in the ratios applicable to 
minimum OMP&R costs. 

Transportation Variable 
OMPt3.R Costs 

Article 26(a) includes provisions to ensure 
that the variable OMP&R component of the Trans- 
portation Charge will result in a return to the state 
of those costs that are based on and vary with the 
amount of SWP water delivered. (The minimum 
OMP&R component results in a return of those 
operating costs that do not vary with deliveries.) 
According to Article 26(a), all such costs for a 
reach for a given year will be allocated among 
contractors in proportion to the actual annual use 
of that reach by the respective contractors. 

Table B-3, "Power Cost and Credits and 
Annual Replacement Deposits for Each Aqueduct 
Pumping and Power Recover Plant," includes a 
summary of the total variable OMP&R costs for 
each SWP pumping and power plant. Those vari- 
able costs consist of: 

Costs of capacity and energy used exclu- 

sive of associated power transmission and 
station service charges (transmission and 
station service costs are classified as min- 
imum OMP&R costs) 
Credits for capacity and energy produced 

at aqueduct power recovery plants (treat- 
ed as negative costs) 
Annual payments to sinking fund reserves 
to finance periodic replacement of major 
plant machinery components with eco- 
nomic lives shorter than the project re- 
payment period. Sinking fund payments 
for 19-62 through 1979 were based on a 
schedule determined in 1970. Sinking 
fund payments for 1980 through 2035 are 
based on revised replacement schedules. 
That schedule was updated in 1986 and 

1991. The Department periodically up- 
dates the replacement deposit schedule. 

Table B-3 excludes amounts of plant capa- 
city 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 surplus 
water have been allocated directly to those water 
contractors receiving that water service. 

In 1991 the rate structure was again revised 
by contract amendment to provide for payment of 
costs through a melded power rate. Those revi- 
sions to surplus and unscheduled water charges 
are effective from the date of the amendments and 
are not applied to past charges. 

Water Conveyance 

Four tables in this appendix, B-4, B-5A, B- 
5B, and B-6, include information about the water 
conveyance quantities that form the basis of allo- 
cation of costs. 

Table B-4, "Annual Entitlements to Project 
Water," includes the schedules of annual entitle- 
ments as set forth in Table A and Article 6(a) of 
each water supply contract. Table B-5A, "Annual 
Water Quantities Delivered from Each Aqueduct 
Reach to Each Contractor," includes amounts of 
actual and projected entitlement water quantities 
delivered from each aqueduct reach to each con- 
tractor. Projected deliveries for 1993 through 2035 
are based on contractors' requests for future wa- 
ter deliveries. The quantities included in Table B- 
5A also include nonproject water delivered to 
contractors and surplus water delivered prior to 
May 1, 1973. (For a comparison of historical 
deliveries with annual entitlements, see Table 6- 
3 in Chapter 6.) 

Table B-5B, "Annual Water Quantities De- 
livered to Each Contractor," includes a summary 
of amounts of actual and projected annual entitle- 
ment water quantities delivered or to be delivered 
to each contractor. The quantities also include 
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amounts of nonproject water and surplus water 
delivered prior to May 1, 1973. 

Table B-6, "Annual Water Quantities Con- 
veyed Through Each Pumping and Power Recov- 
ery Plant of Project Transportation Facilities," 
includes a summation of the amounts of 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 deliv- 
ery structures, including certain hypothetical 
quantities to facilitate cost allocations for those 
years when deliveries are made from net annual 
storage withdrawals. 

The net annual amounts of storage with- 
drawals are hypothetically added to the actual 
amounts conveyed from the Delta to the reser- 
voirs since deliveries made from storage with- 
drawals are charged the same variable OMP&R 
costs per acre-foot as the deliveries actually con- 
veyed that year from the Delta. 

The hypothetical increases in the deliveries 
made from reservoir storage withdrawals are off- 
set by equal credits to the minimum OMP&R 
costs of the respective reservoirs. Thus, the vari- 
able OMP&R components per acre-foot (Table B- 
17, " Unit Variable OMP&R Component of Trans- 
portation Charge") may be applied to the total 
annual quantities delivered either from aqueduct 
reservoir storage or from the Delta. 

Initial Fill Water. Water required for initial 
filling of down-aqueduct reaches and reservoirs 
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 enhancement. 

Operationctl Losses. Water lost through 
evaporation and seepage from all down-aqueduct 
reaches. 

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 with- 
drawals (negative values) for all down-aqueduct 
reservoirs of the project transportation facilities. 

Those variable OMP&R costs (Table B-12, 
"Variable OMP&R Costs to Be Reimbursed 
Through Variable OMP&R Component of Trans- 
portation Charge") that are allocable to storage 
accretions are assigned (included with) to the 
minimum OMP&R costs of the respective reser- 
voirs. With one exception, "Reservoir Storage 
Changes" also includes SWP water placed into 
southern California groundwater storage in 1978 
through 1982 (as positive amounts) and water 
withdrawn from storage and delivered to contrac- 
tors in 1979, 1982, 1987, 1988, and 1989 (as 
negative amounts). The exception is Banks Pump- 
ing Plant, where groundwater additions and with- 
drawals are included in "Conservation Water." 

Table B-6 also includes a summary of the 
following two amounts listed under the heading 
"Conservation Water" (Column 25): 

1. Net annual water amounts stored and pro- 
jected to be stored in San Luis Reservoir 

2. Water lost and projected to be lost through 
evaporation and seepage from San Luis 
Reservoir and from the water conservation 
portion of the California Aqueduct 

Conservation water includes initial fill wa- 
ter 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 in the previous paragraphs for 
transportation facilities also applies to conserva- 
tion facilities. Except in the case of releases from 
San Luis Reservoir for delivery to downstream 
contractors, hypothetical cost increases are add- 
ed to the variable OMP&R cost to be reimbursed 
through the Transportation Charge and deducted 
from the minimum OMP&R costs to be reim- 
bursed through the Delta Water Charge. 

San Luis Reservoir is operated to conserve 
water for future delivery to downstream con- 
tractors. To account for costs associated with 
reservoir storage, those power a'nd replacement 
costs of the Banks Pumping Plant (a joint trans- 
portation-conservation facility) that are allocated 
to the conveyance of annual conservation water 
quantities are transferred to the capital costs of 
San Luis Reservoir (during initial fill) or to the 
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minimum OMP&R costs of San Luis Reservoir 
(subsequent 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. That 
transfer is equal to the variable OMP&R cost per 
acre-foot of delivery through the Banks Pumping 
Plant for that year, multiplied by the acre-feet of 
deliveries derived from San Luis Reservoir stor- 
age for that year. Table B-6 also includes amounts 
of nonproject water and surplus water delivered 
prior to May 1, 1973. 

Bases for Reimbursable Costs 

This section includes descriptions of the 
methods used to derive the costs allocated by the 
procedures outlined in the preceding section. A 
diagram of the cost derivation process may be 
found in the upper left quadrant of Figure 1. 

The capital and OMP&R costs of 811 SWP 
facilities are allocated among the various project 
purposes according to the allocation percentages 
in Table 2, "Cost Allocation Factors." Those per- 
centages are subject to revision in the future. The 
redeterminations in this appendix involve only 
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 Decem- 
ber 31, 1991; future cost escalations will be re- 
flected in subsequent bulletins. 

Table B-7, "Reconciliation of Capital Costs 
Allocated to Water Supply and Power Generation 
for Years 1952 Though 2035," includes a recon- 
ciliation of estimated total capital costs of each 
project conservation facility and each project 
transportation facility. 

Table B-8, "Capital Costs of Requested 
Delivery Structures to Be Built by State," in- 
cludes information about costs incurred and pro- 
jected to be incurred by the state in connection 
with each contractor's turnouts. Costs incurred 

TABLE 2 
Cost Allocation Factors 

(Percentages) 

Water Supply and All Other Pulposes 
Power Generation (Nonreimbursable) 

Minimum Minimum 
Capital OMP&R Capital OMP&R 

Project Facilities Costs Costs Costs Costs 

Proiect 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 1.0 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 

 rans sport at ion Facilities 
Grizzly Valley Pipeline 
North Bay Aqueduct 
South Bay Aqueduct: 

Del Valle Dam and Lake 
Del Valle 

Remainder of South Bay 
Aqueduct 

California Aqueduct: 
Delta to Dos Amigos 
Pumping Plant 

Dos Amigos Pumping 
Plant to termini (excluding 
Coastal Branch) 

Coastal Branch 

a) Percentages indicated are applicable to the remaining costs of dfvlslon after 
excluding costs allocated to flood control that are reimbursed by the federal 
government (22 percent of capital costs) and excluding spec~flc power costs of 
Edward Hyatt and Thermalito powerplant and swltchyards. 

b) Percentage indicated conslsts of 48.0 percent of costs allocated to 
recreation and 26.8 percent, to flood control. 

c) Percentage indicated conslsts of 44.9 percent of costs allocated to 
recreation and 33.1 percent, to flood control. 

by the state for both state-constructed and con- 
tractor-constructed delivery structures are paid 
directly by the contractors for which the struc- 
tures are built. (The state incurs design review 
and construction inspection costs in connection 
with contractor-constructed turnouts.) 

Table B-9, "Capital Costs of Requested Ex- 
cess Peaking Capacity," includes a list of costs 
and payments for excess capacity built into SWP 
transportation facilities according to amendments 
to contracts with the Metropolitan Water District 
of Southern California (MWDSC), San Gabriel 
Valley Municipal Water District, and Antelope 
Valley-East Kern Water Agency as follows: 

1. Additional costs incurred by the state for 
requested excess capacity 
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2. Advances by water contractors of funds 
for such costs 

3. Credits for advances in excess of costs, 
which were applied to the respective con- 
tractors' installments of the capital cost 
component of the Transportation Charge 
in 1981 

According to Amendment 2 of MWDSC's 
contract, 809 cfs of excess capacity originally 
was constructed in reaches of the West Branch at 
MWDSC's request. According to Amendment 7, 
that capacity was reclassified as basic capacity of 
SWP transportation facilities. Metropolitan 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 re- 
quires that additional costs for modifications to 
the Santa Ana Valley Pipeline (required for en- 
largement of Lake Perris) are to be allocated to 
MWDSC and returned to the state through pay- 
ments of the Transportation Charge. The addi- 
tional costs to be repaid through MWDSC's cap- 
ital cost component for the aqueduct reach from 
Devil Canyon Powerplant to Barton Road total 
about $6.7 million as indicated in Bulletin 132- 
72, page 98. 

Table B-10, "Capital Costs of Each Aque- 
duct Reach to Be Reimbursed Through Capital 
Cost Component of Transportation Charge," in- 
cludes amounts of the actual and projected annual 
capital costs of each aqueduct reach that will 
eventually be returned to the state, with interest, 
through contractors' payments of the capital 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 
components of Delta Water Charge and Transpor- 
tation Charge and through a portion of the reve- 
nues from energy sales. All reimbursable operat- 

ing costs of conservation facilities are included in 
the minimum OMP&R component of the Delta 
Water Charge. 

Transportation and Devil Canyon- 
Castaic Contract Costs 

Table B-11, "Minimum OMP&R Costs of 
Each Aqueduct Reach to Be Reimbursed Though 
Minimum OMP&R Component of Transporta- 
tion Charge," includes a listing of the amounts 
of the actual and projected costs to be reimbursed 
through payments of (1) the minimum OMP&R 
component under the Transportation Charge; and 
(2) allocated operating costs according to provi- 
sions of the Devil Canyon-Castaic contract. 

Amounts of the following seven types of 
operating costs are also included in Table B-11. 
Those amounts, incurred each year, do not vary 
with water quantities delivered to the contractors. 

1. All direct labor charges for field opera- 
.tion and maintenance personnel, includ- 
ing associated indirect costs 

2. A distributed share of general operating 
costs that cannot be identified solely with 
one facility o r  aqueduct reach 

3. Electric power transmission and station 
service costs allocable to aqueduct pump- 
ing and power recovery plants 

4. All costs for equipment, materials, and 
supplies and replacement of electronic 
control systems 

5. Portions of power and replacement costs 
of all up-aqueduct pumping and power 
plants that are allocable to the annual 
conveyance of water (1) lost to evapora- 
tion and seepage from respective aque- 
duct reaches; or (2) placed into storage in 
respective reservoirs of the project trans- 
portation facilities (after initial fill) 

6. Credits, which offset those costs in (2) 
above, for deliveries drawn from reser- 
voir storage 

7. Escalation of projected operating costs at 
5 percent per year for 1992,1993 and 
1994 
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Table B-12, "Variable OMP&R Costs to Be 
Reimbursed Through Variable OMP&R Compo- 
nent of Transportation Charge," includes amounts 
of the portions of the variable OMP&R costs in 
Table B-3 that are allocable to the water supply 
delivery quantities included in Table £3-6 and 
reimbursed through payments of the variable 
OMP&R component of the Transportation Charge. 

The following five adjustments are made to 
Table B-3 costs to derive Table B-12 costs: 

1. A portion of the variable OMP&R costs 
of each plant is allocated to recreation. 
The amount allocated to recreation is al- 
located in proportion to the quantity of 
water conveyed through each plant each 
year for delivery to on-shore recreational 
developments. 

2. That portion of variable plant costs at- 
tributable to the initial fill of aqueduct 
reaches is allocated to the joint capital 
costs of respective down-aqueduct reach- 
es and reservoirs. 

3. That portion of costs attributable to eva- 
poration and seepage is allocated to the 
joint minimum OMP&R costs of appro- 
priate down-aqueduct reaches and reservoirs. 

4. Adjustments are made for additions or 
withdrawals 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 
applied to the minimum OMP&R costs of 
the reservoir from which the storage is 
released. This credit is equal to the num- 
ber of acre-feet of storage reduction times 
the variable OMP&R unit rate for the 
year storage is released. 

5. That portion of costs attributable to pump- 
ing water to replace evaporation and seep- 
age losses and for additions or withdraw- 

als from storage in San Luis Reservoir is 
charged to the minimum OMP&R com- 
ponent of the Delta Water Rate. 

The remaining costs  a r e  allocated to  
Transportation water supply and repaid by the 
contractors. 

Conservation Capital and 
Operating Costs 

Table B-13, "Capital and Operating Costs 
of Project Conservation Facilities to Be Reim- 
bursed Through Delta Water Charge," includes a 
summary of actual and projected capital and op- 
erating costs of the initial project conservation 
facilities to be reimbursed through payments un- 
der (1) the Delta Water Charge; (2) Oroville 
power sales; and (3) Gianelli Generating Plant 
credits. Included in Table B-13 are credits ap- 
plied to the reimbursable capital costs of the 
project conservation facilities according to nego- 
tiated settlements concerning the magnitude of 
incurred planning costs for the period 1952 
through 1978. 

Project Water Charges 

This section includes information about the 
redetermination of past and projected compo- 
nents of the Transportation Charge for annual 
revision of Table C through Table G of each water 
contract. This section also includes information 
about the Water System Revenue Bond Surcharge 
and a description of the derivation of the unit 
Delta Water Rates. 

A summary of equivalent unit charges for 
each acre-foot of entitlement water service is also 
included for each contractor and each aqueduct 
reach. A diagram of all calculations may be found 
in the lower half of Figure 1. 

Transportation Charges 

The accumulation of allocated costs of each 
aqueduct reach to each contractor forms the basis 
for the components of the Transportation Charge. 
Table B-14, "Capital Costs of Transportation Fa- 
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TABLE 3 

Criteria for Amortizing 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 
County of Kings 1968 
Crestline-Lake Arrowhead Water Agency 1964 
Desert Water Agency 1963 (d 
Dudley Ridge Water District 1968 (e 
Empire West Side irrigation District 1968 
Kern County Water Agency 
Agricultural Use 1968 
Municipal and Industrial Use 1965 

Littlerock Creek Irrigation District 1964 
Mojave Water Agency 1964 
Napa County Flood Control and Water Conservation District 1966 
Oak Flat Water District 1968 
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 
San Gorgonio Pass Water Agency 1963 
San Luis Obispo County Flood Control and 
Water Conservation District 1964 (f 

Santa Barbara County Flood Control and 
Water Conservation District 1964 

Santa Clara Valley Water District 1963 
Solano County Water Agency 1973 
The Metropolitan Water District of Southern California 1963 
Tulare Lake Basin Water Conservation District 1968 
Ventura County Flood Control District 1964 

a) Allocated capital costs of transportation facilities amort~zed 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) For Yuba City, Butte County, San Gabriel Valley Municipal Water District, 

and San Gorgonio Pass Water Agency, payments for Delta Water Charge only. 
d) Payment deferred for 1963 and added to 1964 payment with accrued 

~nterest. 
e) For Dudley Ridge Water District, Empire West Side Irrigation District, Kern 

County Water Agency (agricultural use), Oak Flat Water District, and Tulare 
Lake Basin Water Conservation District, according to Article 45 of the contracts 
for supply of agricultural water, capital costs of transportation facilities allocated 
to agricultural water supply are amortized by using an equivalent unit rate per 
acre-foot appl~ed to the annual entitlements (Table 8-4) through the project 
repayment period. 
f) For San Luis Obispo Flood Control and Water Conservation District and 

Santa Barbara County Flood Control and Water Conservation District, all princi- 
pal and interest payments for costs of Coastal Stub deferred untll 1976. 

cilities Allocated to  Each Contractor," includes a 
summary of each contractor's share of the capital 
costs of aqueduct reaches presented in Table B- 
10. Those 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, 
required 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 Charges 
for 1993. Solano County Water Agency, Empire 
West Side Irrigation District, and Castaic Lake 
Water Agency 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 Powerplant and Castaic Powerplant in- 
clude the capital costs reimbursable under the 
Devil Canyon-Castaic contract. 

Table B-15, "Capital; Cost Component of 
Transportation Charge for Each Contractor," in- 
cludes a summary of the capital cost components 
of the Transportation Charge for each contractor 
for each year of the project's repayment period 
based on the amortization schedules included in 
Table 3, "Criteria for Amortizing Capital Costs 
of Transportation Facilities," and determined at 
the current Project Interest Rate of 4.621 percent 
per annum. 

Those estimated components, subsequently 
adjusted for prior overpayments or underpay- 
ments, are included in Table D of the water sup- 
ply 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 from the six contractors down-aqueduct from 
Devil Canyon Powerplant and Castaic Power- 
plant according to terms of the Devil Canyon- 
Castaic contract. 

Table B-16A, "Minimum OMP&R Compo- 
nent of Transportation Charge for Each Contrac- 
tor," includes a summary of the minimum OMP&R 
components of the Transportation Charge for each 
year of the project's repayment period. Those 
estimated components, subsequently adjusted for 
prior overpayments or underpayments, are in- 
cluded in Table E of the respective contracts. 

The total amounts included in Table B-16A 
are determined by applying the proportionate-use 
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ratios included in Table B-2 to the reach costs 
presented i n  Table B-1 1. Charges for off-aque- 
duct power facilities, which are included sepa- 
rately in Table B- 16B, "Minimum OMP&R Com- 
ponent of Transportation Charge for Each Con- 
tractor for Off-Aqueduct Power Facilities," are 
excluded in Table B-16A. Both Table B-16A and 
Table E for the six contractors down-aqueduct 
from Devil Canyon Powerplant and Castaic Pow- 
erplant include the portion of operating costs 
payable under the Devil Canyon-Castaic contract. 

As part of operating agreements with the 
Department, Kern County Water Agency (KCWA) 
is billed for any additional operating costs caused 
by early installation of units by Berrenda Mesa 
Water District in Las Perillas Pumping Plant and 
Badger Hill Pumping Plant (see Bulletin 132-7 1, 
page 7). According to those agreements, the min- 
imum OMP&R costs of Reach 31A are assigned 
directly to KCWA, with the remaining reach costs 
allocated by application of the proportionate-use 
ratios. See Table 4, "Minimum OMP&R Costs of 
Reach 31A Charged to Kern County Water Agen- 
cy, 1969 Through 1996." 

Table B-16B includes a projection of the 
annual charges for off-aqueduct power facilities 
allocated to each water contractor, adjusted for 
prior overpayments or underpayments of charges. 
Those charges are to repay all off-aqueduct pow- 
er costs, including bond service, deposits for 
reserves, operation and maintenance costs, fuel 
costs, taxes, and insurance. 

The General Bond Resolution, adopted Oc- 
tober 1, 1979, requires that sufficient revenues be 
collected each year to repay all of those 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. 

Table 5, "Off-Aqueduct Power Facility 
Charges for 1991," on this page, and Table 6, 
"Credits Related to Deliveries of Purchased Wa- 
ter, 1991," on the next page, include a summation 
of off-aqueduct power facility charges for 1991. 

TABLE 4 

Minimum OMP&R Costs of Reach 31A 
Charged to Kern County Water Agency 

1969 Through 1996 
Year Direct Charge Year Direct Charge 

1969 $46,510 1983 $89,968 
1970 46,302 1984 105,534 
1971 140,072 1985 157,474 
1972 95,016 1986 135,509 
1973 72,452 1987 130,382 

1974 100,688 1988 133,043 
1975 127,456 1989 121,234 
1976 138,501 1990 128,648 
1977 120,749 1991 141,706 
1978 157.638 1992 283,204 

1979 121,207 1993 316,614 
1980 150,715 1994 292,540 
1981 74,759 1995 278,653 
1982 82,696 1996 279,521 

-- 

Total $4,068,791 

TABLE 5 
Off-Aqueduct Power Facility Charges for 1991 

Facility Cl~arges 

Reid Gardner Powerplant $98,479,492 
Bottle Rock Powerplant 18,640,871 
South Geysers Powerplant 7,945,343 

Subtotal $1 25,065,706 
Less credits from Table 6 $51,403,058 

Total $73.662.648 

Table 7, "Amounts of Projected Charges for 
Off-Aqueduct Power Facilities," on the next page, 
includes amounts of projected charges for off- 
aqueduct power facilities and amounts equal to 
25 percent of annual bond service for 1992 and 
each year thereafter. 

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 on 
estimates of energy to pump requested entitle- 
ment water deliveries. 

An interim adjustment in the allocation of 
power costs may be made in May of each year 
based on April revisions in water delivery sched- 
ules for annual entitlement and updated cost esti- 
mates. An additional adjustment is made the fol- 
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TABLE 6 

Credits Related to Deliveries of 
Purchased Water, 1991 

Credits 

Off-Aqueduct power sales 
Credits related to delivery of purchased water 

Alameda County Flood Control and 
Water Conservation District, Zone 7 

Alameda County Water District 
City and County of San Francisco 
Crestline-Lake Arrowhead Water District 
Department of Fish and Game 
Dudley Ridge Water District 
Kern County Water Agency 
Napa County Flood Control and 

Water Consewalion District 
Oak Flat Water District 
Santa Clara Valley Water District 
Solano County Water Agency 
Metropolitan Water District of Southern California 
Westlands Water District 

Total 

TABLE 7 

Amounts of Projected Charges for 
Off-Aqueduct Power Facilities 

Direct Charge 25 Percent 
Year Annual Cost Bond Service 

1992 $1 27,076,276 $1 3,680,632 
1993 130,297,672 13,292,825 
1994 133,301,947 13,289,880 

lowing year based on actual entitlement water 
deliveries and actual costs for the year. 

The energy required to pump each contrac- 
tor's entitlement water is calculated using the 
kwhlacre-foot factors for the pumping plants up- 
stream from the delivery turnout listed in Table 8, 
"Energy Required to Pump Entitlement Water." 
The amounts listed include transmission losses. 

The data in Table B-17, "Unit Variable 
OMP&R Component of Transportation Charge," 
are derived from actual and projected total vari- 
able OMP&R costs for each acre foot of water 
conveyed through each aqueduct pumping plant 
and power plant for each year of the project 
repayment period. 

Those data are derived according to the 
following procedure specified in Article 26(a) of 
the Standard Provisions for calculating the vari- 
able OMP&R component of the Transportation 
Charge: 

A~ annual charge per acre-foot of pro- 

jected water deliveries to all contractors 
served from or through each reach is de- 
termined s o  the projected variable  
OMP&R costs to be incurred for each 
reach will be returned to the state. 

0 The total annual variable OMP&R com- 

ponent for any contractor for a given 
reach is obtained by multiplying the unit 
charge associated with that reach by the 
quantity of water actually delivered to 
the contractor downstream of the reach. 

Data contained in Table B-17 have been 
derived by dividing costs in Table B-3 by quanti- 
ties of water 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 contrac- 
tors requesting this service (see Bulletin 132-7 1, 
page 21, and Water Service Contractors Council 
Memo No. 593, July 10, 1970). Those costs are 

2017 2,217,265 443,453 excluded from unit charges included in Table B- 
201 8 2,216,515 
2019 2,223,765 

443'303 17. See Table 9, "Amounts of Extra Peaking 444,753 
2020 2,232,015 446,403 Charges by Year, Contractor, and Pumping Plant," 
2021 2,228,390 445*678 for the amounts of extra peaking chafges for 
2022 2,233,796 
2023 2,240,297 

; additional power capacity. 

2024 4,630,122 926,025 
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The unit rates indicated in Table B-17 con- 
stitute the rate for the pumping plants and power 
plants listed. The cumulative rates constitute the 
total rate, cumulative from the Sacramento-San 
Joaquin Delta, and are applicable to deliveries 
from or downstream of the pumping plants and 
power plants. Extra peaking service costs are 
excluded. 

Table B-18, "Variable OMP&R Component 
of Transportation Charge for Each Contractor," 
includes the variable OMP&R components of the 
transportation charge for each contractor for each 
year of the project's repayment period. Table B- 
18 is developed from the costs per acre-foot in- 
cluded in Table B-17 and the delivery quantities 
from each contractor from each reach as indicated 
in Table B-5A, plus any costs for extra peaking 
service. Those estimated components, subse- 
quently adjusted for prior overpayments or un- 
derpayments, are included in Table F of the respec- 
tive water supply contracts. 

Table B-19, "Total Transportation Charge 
for Each Contractor," includes a summation of 
the annual transportation charges for each con- 
tractor (the sums of the corresponding amounts 
included in tables B-15, B-16A, B-16B, and B- 
18). Those estimated payments, subsequently 
adjusted for prior overpayments or underpay- 
ments, 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 
Powerplant and Castaic Powerplant include 
amounts of debt service and operating cost pay- 
ments due according to provisions of the Devil 
Canyon-Castaic Contract. 

Delta Water Charges 

Table B-20A, "Calculation of Delta Water 
Rates," represents the calculation of the Delta 
Water Rate for the initial conservation facilities 
applicable in 1993 and 1994 according to the 
amended Articles 22(e) and 22(g) of all 29 con- 
tracts. The Delta Water Rate was calculated at a 
project interest rate of 4.621 percent. That Delta 

TABLE 8 
Energy Required to Pump Entitlement Water 

kwh per Acre-Foot 

Pumuin~ Plant 

Barker Slough 
Cordelia-Benicia 
Cordelia-Vallejo 
Cordelia-Napa 
Harvey 0. Banks Delta 
South Bay (including Del Valle) 
Dos Amigos 
Las Perillas 
Badger Hill 
Buena Vista 
Wheeler Ridge 
Ira J. Chrisrnan Wind Gap 
A. D. Edrnonston 
Pearblossom 
oso 

At Cumulative 
Plant from Delta 

223 223 
434 657 
178 401 
563 786 
296 296 

869 1,165 
138 434 
77 51 1 

200 711 
242 676 

295 971 
639 1,610 

2,236 3,846 
703 4,549 
280 4.1 26 

TABLE 9 

Amounts of Extra Peaking Charges, by 
Year, Contractor, and Pumping Plant 

Pumplng Plant 

Las Perlllas 
Dos and 

Year Corzrractor Amzgos Badger Hill 

Kern County Water Agency 
Tulare Lake Basin Water Agency 
Kern County Water Agency 
Kern County Water Agency 
Kern County Water Agency 
Kern County Water Agency 
Kern County Water Agency 
Dudley Ridge Water District 
County of Kings 
Kern County Water Agency 
Kern County Water Agency 

Water Rate is used to compute future Delta Water 
charges included in Table B-2 1. 

Table B-20B, "Delta Water Rates, by Facil- 
ity" includes each component of the 1993 Delta 
Water rates from Table B-20A. 

Table B-21, "Total Delta Water Charge for 
Each Contractor," includes a summary of the 
annual Delta Water Charge for each contractor. 
Table B-21 is developed by applying the total rate 
per acre-foot, as indicated in Table B-20A, to the 
amount of entitlement water for each contractor 
as indicated in Table B-4. 
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Water System Revenue 
Bond Surcharge 

Table B-22, "Total Water System Revenue 
Bond Surcharge for Each Contractor," includes a 
summary of the Water System Revenue Bond 
(WSRB) Surcharge to the Delta Water Charge 
and the transportation capital cost component of 
each contractor. The surcharge included in Table 
B-22 includes the financing costs of WSRB Se- 
ries B through E. 

This surcharge is levied according to an 
amendment to the water supply contracts for re- 
paying Water System Revenue Bond financing 
costs. All long-term water supply contractors have 
signed that amendment. 

Total Water Charges 

Table B-19, "Total Transportation and Del- 
ta Water Charge for Each Contractor," includes a 
summary of the total annual charges to each con- 
tractor (the sum of the Transportation Charge in 
Table B-19, the Delta Water Charge in Table B- 
21, and the Water System Revenue Bond Sur- 
charge in Table B-22). The charges are unadjust- 
ed for prior overpayments or underpayments. The 
total Transportation Charge for each contractor is 
listed in Table B-19 and Table B-21. 

Equivalent Total 
Water Charges 

Table B-24, "Equivalent Unit Charge for 
Water Supply for Each Contractor," includes in- 
formation about the Transportation Charge and 
Delta Water Charge in terms of the equivalent 
unit charge for each acre-foot of entitlement wa- 
ter now estimated to be delivered to the respec- 
tive contractors. 

Those equivalent charges, if applied to (1) 
each acre-foot of entitlement water delivered to 
date; (2) all surplus water delivered prior to May 
1, 1973; and (3) all entitlement water now esti- 
mated 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's repayment period as annual payments to 

be made as part of the Delta Water Charge and 
Transportation Charge, plus interest at the Project 
Interest Rate. 

The equivalent unit Delta Water charges 
included in Table B-24 are greater than those in 
Table B-20A because current estimates of entitle- 
ment water service are less for most contractors 
than the amounts indicated in Table B20-A. 

Equivalent Water 
Costs by Reach 

Table B-25, "Equivalent Unit Transporta- 
tion Costs of Water Delivered from or Through 
Each Aqueduct Reach," includes a summation of 
the equivalent unit transportation cost of convey- 
ing entitlement water through respective aque- 
duct reaches of the Project Transportation Facilities. 

Those unit costs provide the basis of charg- 
es assessed for (1) extra service (such as for 
delivery of entitlements down-aqueduct from a 
contractor's turnout) together with the Delta Wa- 
ter Charge per acre-foot, surplus water service to 
entities other than the 29 long-term water supply 
contractors; and (2) wheeling service to entities 
other than the long-term supply contractors. 

An explanation of wheeling services in the 
California Aqueduct may be found at the end of 
this appendix. 

The cumulative unit conveyance costs indi- 
cated for reaches in Table B-25 do not necessarily 
equal the equivalent unit transportation charges 
to contractors served from such reaches. The unit 
charges in Table B-24 account for the rate of 
water demand buildup and cost allocation factors 
of the individual contractors; however, the unit 
costs included in Table B-25 reflect the effect of 
melding 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, 1973. 

East Branch Enlargement 
Facility Charges 

Table B-26, "Capital Costs of Each Aque- 
duct Reach to Be Reimbursed Through Capital 

- 
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Cost Component of East Branch Enlargement 
Transportation Charge," reflects the Department's 
projection of annual capital costs of the East 
Branch Enlargement facilities for each aqueduct 
reach. Those projections will be redetermined in 
future bulletins to include: 

1. A reallocation of costs of constructing 
the present East Branch facilities between 
Alamo Powerplant and Silverwood Lake 

2. A reallocation of costs of Silverwood 
Lake to reflect additional use as a result 
of East Branch Enlargement operation 

3. Reallocation of costs of San Bernardino 
Tunnel to reflect redistribution of flow 
capacities necessary for the East Branch 
Enlargement facilities 

4. Actual construction costs of the enlargement 

The costs in items one through four will be 
recovered with interest through payments by the 
seven southern California water contractors par- 
ticipating in the enlargement, according to their 
amended water supply contracts. See Table 10, 
"Description of Reaches for East Branch En- 
largement Facilities," and Table 11, "Determina- 
tion of Factors for Distributing Capital and Min- 
imum OMP&R Costs of East Branch Enlarge- 
ment Facilities Among Participating Contractors," 
on the next page. 

Table B-27, Minimum OMP&R Costs of 
Each Aqueduct Reach to Be Reimbursed Through 
Minimum OMP&R Component of East Branch 
Enlargement Transportation Charge," includes a 
listing of the projected minimum OMP&R costs 
for each reach of the enlargement to be repaid by 
the seven southern California contractors partic- 
ipating in the East Branch Enlargement. 

Currently, Table B-27 includes only the 
amounts of estimated incremental minimum 
OMP&R costs attributable to the East Branch 
Enlargement. According to Article 49(e)(l) ,  the 
contractors participating in the East Branch En- 
largement will also share in the remaining mini- 
mum OMP&R costs of the affected reaches ac- 
cording to a formula to be developed by the De- 
partment in consultation with the affected con- 
tractors. Once the formula is developed, subse- 
quent versions of this table will reflect the trans- 

TABLE 10 

Description of Reaches for East Branch 
Enlargement Facilities 

Reach 
Number Descriution 

-- 

Junction, West Branch, California Aqueduct, through 
Alamo Powerplant 
Alamo Powerplant to Fairmont 
Fairmont through 70th Street West 
70th Street West to Palmdale 
Palmdale to Littlerock Creek 

Littlerock Creek to Pearblossom Pumping Plant 
Pearblossom Pumping Plant to West Fork Mojave River 
West Fork Mojave River to Silverwood Lake (excluding 
Mojave Siphon Powerplant facilities) 
Mojave Siphon Powerplant facilities 
Cedar Springs Dam and Silverwood Lake 

Silverwood Lake to South Portal, San Bernardino Tunnel 
South Portal, San Bernardino Tunnel through Devil 
Canyon Powerplant 
Devil Canvon Powemlant Bv~ass 

fer of a share of the minimum OMP&R costs now 
included in Table B-1 1 .  

Table B-28, "Capital Costs of East Branch 
Enlargement Facilities Allocated to Each Con- 
tractor," includes a summary of the amounts of 
each participating contractor's share of the esti- 
mated capital costs of the East Branch Enlarge- 
ment. Table B-29, "Capital Cost Component of 
East Branch Enlargement Facilities Transporta- 
tion Charge for Each Contractor," includes a sum- 
mary of the amounts of the annual capital cost 
components for the East Branch Enlargement 
Transportation Charge for each contractor partic- 
ipating in the project. 

Table B-30, "Minimum OMP&R Compo- 
nent of East Branch Enlargement Facilities Trans- 
portation Charge for Each Contractor," includes 
a summary of the amounts of the minimum 
OMP&R components of the East Branch Enlarge- 
ment Transportation Charge for each participat- 
ing contractor for each year of the project repay- 
ment period. 

Table B-31, "Total East Branch Enlarge- 
ment Facilities Transportation Charge for Each 
Contractor," includes a summary of the amounts 
of the annual East Branch Enlargement Transpor- 
tation charges for each participating contractor 
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TABLE 1 1 

Determination of Factors for Distributing Capital and Minimum OMP&R Costs of - - 

East Branch Enlargement Facilities Among Participating Contractors 
Sun 

Bernardino Metropolitan 
Antelope Coachella Valley Water 
Valley- Valley Desert Mojave Palmdale Municipal District of 

Reach East Kern Water Water Water Water Water Southern 
Number WaterAgency District Agency Agency District District Californ~a Total 

Share of Enlargement Capac* (cfs) 
18A 151 13 136 6 1200 1506 
19 151 13 136 6 1200 1506 
20A 35 151 13 136 6 1200 1541 
208 35 151 13 136 6 1200 1541 
21 35 151 13 136 1200 1535 

26A 193 83 63 1200 
26B 63 1200 

300 
Factors for Distributing Capital and Minimum OMP&R Costs of East  ranch Enlargemen! Facilities (flow ratios) 

I 18A 0.00000000 0.10026560 0.00863214 0.09030544 0.00398406 0.00000000 0.79681276 
19 0.00000000 0.10026560 0.0086321 4 0.09030544 0.00398406 0.00000000 0.79681 276 
20A 0.02271252 0.09798832 0.00843608 0.08825438 0.00389358 0.00000000 0.77871512 
20B 0.02271252 0.09798832 0.00843608 0.08825438 0.00389358 0.00000000 0.77871512 
21 0.02280130 0.09837134 0.00846906 0.08859935 0.00000000 0.00000000 0.78175895 

22A 0.02280130 0.09837134 0.00846906 0.08859935 0.00000000 0.00000000 0.78175895 
228 0.00000000 0.10066667 0.00866667 0.09066667 0.00000000 0.00000000 0.79999999 
238 0.00000000 0.1 1064342 0.04028863 0.1 2748046 0.00000000 0.00000000 0.721 58749 
23C 0.00000000 0.12680910 0.04617505 0.00000000 0.00000000 0.00000000 0.82701585 
24 0.00000000 0.12942779 0.05313351 0.00000000 0.00000000 0.00000000 0.81743870 

25 0.00000000 0.1254061 1 0.053931 12 0.00000000 0.00000000 0.04093567 0.7797271 0 
26A 0.00000000 0.12540611 0.05393112 0.00000000 0.00000000 0.04093567 0.77972710 
268 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 1.00000000 

(the sums of the corresponding amounts included 
in tables B-29 and B-30). 

Surplus and Other 
Water Services 

Surplus and unscheduled water has been 
delivered from 1968 through 199 1, except during 
the drought years of 1977, 1988, and 1989. Table 
B-32, "Annual Surplus and Unscheduled Water 
Deliveries," includes the quantities of surplus 
and unscheduled water delivered to long-term 
contractors during the period of May 1, 1973, 
through December 3 1, 199 1. 

Table B-33, "Power Costs for Pumping Sur- 
plus Water," includes the amounts of the costs for 
power that have been incurred by the state at each 
pumping plant associated with surplus water de- 
liveries included in Table B-32. 

Table B-34, "Power, Replacement, and Ad- 
ministrative Charges for Surplus Water Deliver- 
ies," includes the amounts of the actual charges to 
each contractor for delivery of the surplus water 
quantities included in Table B-32. The method of 
determining those charges is described in Bulle- 
tin 132-77, page 117. 
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Wheeling Services in the 
California Aqueduct 

When SWP has additional capability to move 
nonproject water through the California Aque- 
duct, services can include pumping, transporting 
(wheeling), and, if needed, storing in San Luis 
Reservoir. 

In 1975 and 1976, nine 20-year wheeling 
agreements were signed with the U.S. Bureau of 
Reclamation (USBR) and nine San Joaquin Val- 
ley agencies. Those agreements provide for wheel- 
ing Central Valley Project (CVP) water through 
SWP facilities to the Cross Valley Canal in Kern 
County. Additional agreements provide for stor- 
age, generally in cases when water cannot be 
wheeled directly from the Delta to the user on a 
demand basis. In addition, through separate an- 
nual agreements, SWP may provide wheeling to 
federal water contractors. For all agreements to 
wheel CVP water, CVP provides the water and 
electrical power. 

For the most part, rates for wheeling and 
storing water are developed from information 
included in Appendix B. Wheeling rates are calcu- 
lated from Appendix B tables used in developing 
contractors' charges for the year the water is 
wheeled. Wheeling rates for 1992 were devel- 
oped from Appendix B tables in Bulletin 132-9 1. 

Annual wheeling rates are developed from 
the following four sources: 

1 .  Tab le  B - 2 5 .  Capi ta l  and minimum 
OMP&R equivalent unit transportation 
costs of water for the aqueduct reaches 
used. 

2. 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 pur- 
poses, a portion of costs for these reaches 
is allocated to SWP contractors as part of 
the Delta Water Rate. Those costs are 
added to wheeling rates because they re- 
flect the total costs of constructing and 
maintaining these reaches, irrespective 
of the SWP repayment system. 

3. Variable replacement costs. The Depart- 
ment charges a fixed rate for every acre- 
foot of water going through SWP pump- 
ing 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 1992, the rates for 
Banks Pumping Plant is $0.25 and for 
Dos Amigos, $0.31. Rates are revised 
periodically. 

4. Fish agreement costs. On December 30, 
1986, the Department of Water Resourc- 
es and the Department of Fish and Game 
(DFG) entered into an agreement to pro- 
vide a means to offset specific fish losses 
at the Banks Pumping Plant. Specific fish 
losses are calculated each year; those 
calculations are used to develop payment 
amounts for a fund to pay fishery pro- 
gram costs. Those costs are then recalcu- 
lated on an acre-foot basis by the Depart- 
ment and reallocated to water users based 
on acre-feet of pumped water. Wheeling 
charges are based on estimates of the 
maximum number of fish likely to be lost 
each year due to pumping in the Delta. 
(See Chapter 13 for additional informa- 
tion about the agreement between the 
Department and DFG). 

During May, June, and July, SWP operates 
under Delta export limitations as a condition of 
obtaining water rights permits. When deliveries 
from the California Aqueduct are requested dur- 
ing key summer months, some Cross Valley Ca- 
nal contractors or contractors with annual wheel- 
ing agreements may wish to use SWP's share of 
water stored in San Luis Reservoir. 

Advance deliveries are made from SWP 
water stored in San Luis Reservoir provided that 
USBR agrees to replace the water later in the 
year. The charge for using the San Luis Reservoir 
is equal to the San Luis Reservoir portion of the 
Delta Water Rate as indicated in Table B-20B 
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plus the estimated value of the net energy costs to 
replace water in the San Luis Reservoir. 

Surplus and Unscheduled Water 
Administrative Charges 

The costs associated with administering the 
surplus and unscheduled water programs are di- 
vided into the five following categories. The costs 
are updated annually, and both programs are ad- 
ministered separately. (See Chapter 5 for addi- 
tional information about surplus and unscheduled 
water). 

Category I ,  Setup Costs. Activities include 
setting up the initial surplus or unsche- 
duled water program, receiving and veri- 
fying surplus water requests, preparing 
annuaI surplus or unscheduled water con- 
tracts, and determining availability of 
surplus water. 

Category 2, Determination of Costs. Activ- 
ities include either preparing letters noti- 
fying all surplus water contractors or ver- 
bally notifying all unscheduled water 

contractors of the maximum charge for 
water each month and determining final 
delivery amounts and charges. 

Category 3, Schedule Revision Costs. This 
cost is applicable only to the surplus water 
program. Activities include analyzing 
revised operation studies and preparing 
revised delivery schedules. 

Category 4, Delivery Billing Costs. Acti- 
vities include analyzing delivery data 
from Division of Operations and Mainte- 
nance field divisions, updating data sum- 
maries, and preparing bills monthly. The 
costs associated with scheduling deli- 
veries each month for unscheduled water 
is included in the delivery billing costs. 

Category 5, Computer Program Develop- 
ment Costs. Activities include develop- 
ing computer programs to allocate avail- 
able surplus or unscheduled water among 
contractors and determining the power 
charge for pumping surplus or unsched- 
uled water. Those costs are not incurred 
annually. 
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Tables for Determining 
Water" Charges 
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TARTB B-1  

Factors for Distributing Reach Capital Costs Among Contractors 
Whaat I ni :, - . . - - . . - . - 

I NORTH BAY AREA I SOUTH BAY AREA I I 
I I Alameda I Alameda ISanta~laral 

Napa 
County 

FC&WCD 

Barker Slough thru FairfieldNacaville Turnout 
FairtieldNacavllle Turnout,lo Cordelia Forebay 
Cordelia Forebay thru Ben~cla and Vallelo Turnouts 
Cordelia Forebay thru Napa Turnout Reservoir 

Reach 
No. 

1 SOUTH BAY AQUEWCT 

Solano 
County 

WA 
Reach Description 

NORTH BAY AQUEWCT 

I Bethany Reservoir thru Altamont Turnout 
Altamont Turnout thru Patterson Reservoir 
Patterson Reservoir to Del Valle Junction 

I Del Valle Junction thru Lake Del Valle 
Del Valle Junction thru South Livermore Turnout 

County 
FC&WCD. 

Zone 7 

South Livermore Turnout thru Valiecitos Turnout 
Valiecitos Turnout thru Alameda-Bayside Turnout, 
Aiameda-Bayslde Turnout thru Santa Clara Term~nal 
Facilities 

CALIFORNIA AWEDUCT 

Delta thru Bethany Reservoir 

County 
Water 
District 

0.00954737 0.00872917 0.020801 18 0.00342507 NIA 

Valley 
Water 
District 

Reach I; 4 

Future 
Contractor 

SOUTHERN CALIFORNIA AREA I 

Total 

CENTRAL 
COASTAL AREA 

SanLuis I Santa Antelope 

Reach Description 
Obispo 
County 

Delta lhru Bethany Reservoir 
Bethany ReSe~oir to Orestimba Creek 
Orestimba Creek to O'Neiii, Forebay 
O'Neill Forebay to 006 Am~gos Pumping Plant 
Dos Amigos Pumping Plant to Panoche Creek 

Castaic 

. - 

Panoche Creek to Five Points 
Five PoinB to Arroyo Pasaiero 
Arrovo Pasaiero to Kettleman City 

FCBWCD FC&WCD Water Agency Agency District Agency Agency 

Barbara 
County 

8C Kettieman City thru Miiham Aveliue / 8D I Milham Avenue thru Avenal Gap 

Coachella 

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 
BuenaVista Pumping Plant thru Santiago Creek 
Santiago Creek thru Old River Road 
Old River Road to Wheeler Ridge Pumping Plant 
Wheeler Ridge Pumping Plant to Chrisman Pumping Plant 

Crestline- 
Lake 

Valley- 
East Kern 

. - 
Chrisman Pumping Plant to Edmonston Pumping Plant 
Edmonslon Pumping Plant lo Porter Tunnel 
Porter Tunnel to Junction, West Branch, Calif. Aqueduct 
Junction, West Branch, Calif. Aqueduct thru Alamo Pwp. 
Alamo Powerplant to Fairmont 
Buttes Junction thru Buttes Rese~0ir  
Fairmont thru 70th Street West 
70th Street West to Palmdale 

Lake 
Water 

Palmdale to Littlerock Creek ( ( Littlerock Creek to Pearblossom Pumping Plant I 22: I Pearblossom Pumping Plant to West Fork Mojave River I West Fork Moiave River to Silverwood Lake 

Valley 
Water 

cedar ~ p r i n g i  Dam and Silverwood Lake 
Silverwood Lake to South Portal San BernardinoTunnel 
South Portal, San Bernardlno Tunnel thru Devil Canyon Pwp. 
Devil Canyon Powerplant to Barton Road 
Barton Road to Lake Perris 
Perrie Dam and Lake Perris 

Arrowhead 
Water 

Junction, West Branch, Calif. Aqueduct thru Oso P. P. 
060 Pumping Plant thru Quail Embankment 
Quail Embankment thru Warne Powerplant 
Pyramld Dam and Lake 
Pyram~d Lake thru Castaic Powerplant 
Castaic Dam and Lake 
Avenai Gap to Devil's Den Pumping Plant 
Devil's Den Pumping Plant thru San Luis Obispo Powerplant 
San Luis Obispo Powerplant to Arroyo Orande 
Arroyo Grande thru Santa Marla Terminus 

Desert 
Water 



TABLE B- 1 

Factors for Distributing Reach Capital Costs Among Contractors (Continued) 
2of 

Total 

Reach 
No. 

SOUTHERN CALIFORNIA AREA (continued) 

SAN JOAQUIN VALLEY AREA 

Reach 
No. 

Dudley Ridge 
Water 
District 

Littlerock 
Creek 

irrigation 
District 

San 
Bernardino 
Municipal 

Water 
District 

CALIFORNIA AQUEDUCT 

The 
Metropolitan 
Water District 
of Southern 
California 

Empire 
West Side 
Irrigation 
District 

Mojave 
Water 

Agency 

San Gabriel 
Valley 

Municipal 
Water 
District 

Ventura 
County 
Flood 

Contrd 
District 

Future 
Contractor 

San Joaquin 
Valley 

Palmdale 
Water 
District 

San Gorgonio 
Pass 
Water 

Agency 

Kern County Water Agency 
Cwnty 

of 
Kings 

Municipal 
and 

Industrial 
Agricultural 

Oak Rat 
Water 
District 

Tulare Lake 
Basin 

Water Storage 
District 



TABLE B-2 

Factors for Distributing Reach Minimum OMP&R Costs Among Contractors of 

NORTH BAY AREA I SOUTHBAYAREA I 
1 1 Alameda i -1 Alameda ISanta Clara1 I I 

Barker Slough lhru FalrfieldNacaville Turnout 
FalrlieldNacavllie Turnout to Cordelia Forebay 
Cordelia Forebav thru Benicia and Valleio Turnouts 

Reach 
No. 

1 38 1 Cordelia Forebay thru NapaTurnout Reservoir 

Reach Description 

NORTH BAY AQUEWCT 

Bethany Reservoir lhru Allamont Turnout 
Allamonl Turnout lhru Pallenon Rese~oir 
Patterson Reservoir lo Del Valla Junction 
Del Valle Junction thru Lake Del Valle 
Del Valle Junction lhru South Livermore Turnout 

Napa 
County 

FCBWCD 

0.00954737 0.00872917 0.02080118 0.00342507 1 NIA I 

7 
8 
9 

1 

Sdano 
County 

WA 

South Llvermore Turnout thru Vallecllos Turnout 
Valiecilos Turnout thru Alameda-Bayside Turnout 
Alameda-Bayside Turnout thru SantaClaraTerminal Facilitie~: 

CALlFORNlA AQUEDUCT 

Della thru Bethany Reservoir 

County 
FC&WCD, 

Zone 7 

Reach 
No. 

1 
2A 
28 
3 
4 

5 
6 
7 

8C 
8D 

9 
10A 
1 l B  
12D 
12E 

138 
14A 
148 
14C 
15A 

16A 
17E 
17F 
18A 
19 

l9C 
20A 
M B  
21 

22A 
228 
23 
24 
25 

26A 
28G 
28H 
28J 
29A 
29F 
2SG 
29H 
29J 
30 

31A 
33A 
34 
35 

Reach Description 

CALIFORNIA AOUEWCT 

Della thru Bethany Reservoir 
Bethany Reservoir to Oreslimba Creek 
Orestimba Creek to O'Neill Forebay 
O'Neiil Forebay to Do6 Arnigos 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 
~ettreman City thru Milham Avenue 
Milham Avenue thru Avenal Gap 

Avenal Gap lhru Twisselman Road 
Twisselman Road thru Losl Hills 
Lost Hills to 7th Standard Road 
7th Standard Road thru Elk Hills Road 
Elk Hills Road lhw Tupman Road 
Tupman Road to Buena Vista Pumping Plant 
Buena Vista Pumping Plant lhru Santiago Creek 
Santiago Creek thru Old River Road 
Old River Road lo Wheeler Ridge Pumping Plant 
Wheeler Ridge Pumping Plant to Chrisman Pumping Plant 

Chrisman Pumping Plant to Edmonslon Pumping Plant 
Edmonston Pumping Plant lo Porter Tunnel 
Porter Tunnel to Junction. West Branch, Calif. Aqueduct 
Junction, West Branch, Calif. Aqueduct thru Alamo Pwp. 
Alamo Powerplant lo Fairmont 

Buttes Junction lhru Buttes Reservoir 
Fairmont thru 70th Street West 
70th Street West to Palmdale 
Palmdale to Littlerock Creek 
Littlerock Creek to Pearblossom Pumping Plant 

Pearbiossom Pumping Plant to West Fork Moiave River 
West Fork Mojave River lo 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 lo Lake Perris 
Perris Dam and Lake Perris 
Junction, Wesl Branch, Calif. Aqueduct thru 060 P. P. 
060 Pumping Plant thru Quail Embankment 
Quail Embankment thru Warne Powerplant 
Pyramid Dam and Lake 
Pyramid Lake lhru Caslaic Powerplant 
Castaic Dam and Lake 

Avenal Gap lo Devil's Den Pumping Pianl 
Devil's Den Pumping Planl lhru San Luis Obispo Powerplant 
San Luis Obispo Powerplant lo Arroyo Grande 
Arroyo Grande thru Santa Maria Terminus 

County 
Water 
District 

CENTRAL 
COASTALAREA 

0.00533010 0.00983337 0.02939084 0.01285827 0.00528315 0.00133612 0.00871300 
0.00557213 0.01027988 0.03072531 0.01343201 0.00552068 0.00139620 0.00910474 
0.00557824 0.01029119 0.03075915 0.01345351 0.00552831 0.00139814 0.00911733 
0.00557719 0.01028923 0.03075332 0.01345294 0.00552772 0.00139798 0.00911637 
0.00557607 0.01028717 0.03074719 0.01345233 0.00552710 0.00139784 0.00911536 

0.00557467 0.01028462 0.03073954 0.01345157 0.00552633 0.00139763 0.00911409 
0.00557257 0.01028074 0.03072799 0.01345042 0.00552517 0.00139733 0.00911216 
0.00557189 0.01027949 0.03072428 0.01345006 0.00552480 0.00139723 0.00911154 
0.00551596 0.01017632 0.03041 581 0.01329997 0.00546583 0.00138232 0.00901430 
0.00562824 0.01038343 0.03103491 0.01357628 0.00557838 0.00141078 0.00919992 

0.03387464 0.01340600 0.00609344 0.00154104 0.01004936 
0.03440508 0.01361627 0.00619088 0.00156569 0.01021004 
0.03783014 0.01497132 0.00681674 0.00172398 0.01124216 
0.03972579 0.01572148 0.00716403 0.00181179 0.01181489 
0.03977669 0.01574162 0.00717426 0.00181437 0.01183175 
0.04307711 0.01704789 0.00777681 0.00196675 0.01282547 
0.04517714 0.01787870 0.00816225 0.00206423 0.01346114 
0.04596983 0.01819238 0.00830887 0.00210130 0.01370294 
0.04732690 0.01872938 0.00855917 0.00216459 0.01411577 
0.04808935 0.01903108 0.00870025 0.00220027 0.01434839 
0.04983435 0.01972161 0.00902198 0.00228161 0.01487897 
0.05209597 0.02061656 0.00943985 0.00238729 0.01556809 
0.05220390 0.02065927 0.00945949 0.00239225 0.01560048 
0.13238112 0.02399391 0.00606795 0.03957043 
0.1 3237766 0.02399451 0.0060681 1 0.03957141 
1.00000000 
0.06&27931 0.02576425 0.00651573 0.04249001 
0.02276024 0.02702917 0.00683555 0.04457607 
0.0231 8952 0.02754716 0.00696651 0.04543034 
0.01181870 0.02794143 0.00706621 0.04608043 

0.02827552 0.00715074 0.04883153 
0.00324449 0.00818122 0.00535117 
0.01024605 0.01251569 0.01690478 

0.00302472 0.03533617 
0.00302551 0.03533615 

0.03544339 
0.02817144 
0.03544338 
0.02927284 

0.10560301 0.19482503 0.07364766 
0.35150791 0.64849209 
0.24888802 0.7531 1198 
0.18022521 0.81977479 

SOUTHERN CALIFORNIA AREA 

San Luis 
Obispo 
County 

FC8WCD 

Valley 
Water 
District 

- 

Antelope 
Valley- 

East Kern 
Water Agency 

Santa 
Barbara 
County 

FC&WCD 

Future 
Contractor 

Castaic 
Lake 
Water 

Agency 

Total 

Coachella 
Valley 
Water 
District 

Crestline- 
Lake 

Arrowhead 
Water 

Agency 

Desert 
Water 

Agency 



TABLE B-2 

Factors for Distributing Reach Minimum OMP&R Costs Among Contractors (Continued) sheet of 

Reach 
No. 

1 
2A 
28 
3 
4 
5 
6 
7 
8C 
8D 

9 

10A 
118 
12D 
12E 

138 
14A 
148 
14C 
1 5A 

16A 
17E 

31A 

SAN JOAQUIN VALLEY AREA 

Total 

1.00000000 
1.00000000 
1 .OOOOOOOO 
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 

1.00000000 
1.00000000 
1.00000000 
1.00000000 
1.00000000 

1.00000000 
1 .OOOOOOOO 
1.00000000 
1 .OOOOOOOO 
1.00000000 

1.00000000 
1.00000000 
1.00000000 
1.00000000 
1 .OOOOOOOO 

1.00000000 
1.00000000 
1 .OOOOOOOO 

1.00000000 
1.00000000 
1.00000000 
1.00000000 
1.00000000 
1.00000000 
1.00000000 
1.00000000 
1.00000000 
1 00000000 

Reach 
No. 

1 
2A 
28 
3 
4 

5 
6 
7 

8C 
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 
286 
28H 
28J 

29A 
29F 
296 
29H 
29J 
30 

31A 
33A 
34 
35 

Dudley Ridge 
Water 

District 

SOUTHERN CALIFORNIA AREA (continued) 

CALIFORNIA AQUEDUCT 

0.01707770 0.00088678 0.00254693 0.02741768 0.30629913 0.00090695 0.00167121 0.03504975 
0.01781031 0.00092482 0.00266258 0.02864283 0.31946188 0.00094747 0.00174288 0.03655331 
0.01785838 0.00092731 0.00288550 0.02868743 0.32030566 0.000948S6 0.03665201 
0.01786337 0.00092757 0.00266499 0.02868589 0.32039254 0.00094892 0.03666225 
0.01786863 0.00092785 0.00266446 0.02868428 0.32048398 0.00094886 0.03667303 

0.01787517 0.00092819 0.00266380 0.02868227 0.32059816 0.00094879 0.03668649 
0.01788508 0.00092870 0.00266279 0.02867923 0.32077093 0.00094868 0.03670685 
0.01788826 0.00092887 0.00266246 0.02867825 0.32082633 0.00094864 0.03671338 
0.01764479 0.00091624 0.00263575 0.02836054 0.31647868 0.00093812 
0.01802770 0.00268939 0.02894888 0.32333939 0.03621361 0.01794960 

0.03163713 0.32219669 

0.03214916 0.31 14361 1 
0.03543138 0.24223373 
0.03725540 0.20386623 
0.03731 203 0.20277371 

0.01432141 0.16226809 
0.00608155 0.12998083 
0.00619239 0.1 1450333 
0.00638131 0.08804967 
0.00648796 0.07316084 

0.00673069 0.03915469 
0.00207245 

0.05046240 0.57546190 

Empire 
West Side 
Irrigation 
District 

Littlerock 
Creek 

Irrigation 
District 

Future 
Contractor 

San Joaquin 
Valley 

0.00049180 0.01101147 0.00369131 0.02362857 0.00650354 0.00398392 0.43929354 0.00429212 
0.00051413 0.01151136 0.00385891 0.02469101 0.00679699 0.00416304 0.45921072 0.00448701 
0.00051469 0.01152409 0.00386317 0.02472511 0.00680570 0.00416880 0.45973548 0.00449194 
0.00051461 0.01152193 0.00388244 0.02472246 0.00680478 0.00416835 0.45965407 0.00449108 
0.00051451 0.01151965 0.00386167 0.02471968 0.00680380 0.00416787 0.45956848 0.00449019 

0.00051440 0.01151681 0.00386070 0.02471620 0.00880259 0.00416730 0.45946161 0.00448907 
0.00051419 0.01151251 0.00385926 0.02471095 0.00680076 0.00416640 0.45929991 0.00448738 
0.00051413 0.01151113 0.00385879 0.02470927 0.00680016 0.00416612 0.45924807 0.00448685 
0.00050897 0.01139543 0.00382005 0.02444566 0.00672913 0.00412167 0.46607904 0.00444181 
0.00051932 0.01162742 0.00389782 0.02494901 0.00686714 0.00420655 0.47563362 0.00453222 

0.00056683 0.01269152 0.00425448 0.02725243 0.00749914 0.00459491 0.51939559 0.00494690 
0.00057571 0.01289064 0.00432121 0.02768814 0.00761823 0.00466838 0.52763907 0.00502449 
0.00063300 0.01417390 0.00475129 0.03048687 0.00838406 0.00514026 0.58065667 0.00552450 
0.00066474 0.01488434 0.00498939 0.03203990 0.00880866 0.00540209 0.61004998 0.00580129 
0.00066559 0.01490343 0.00499577 0.03208558 0.00882077 0.00540978 0.61088592 0.00580873 

0.00072082 0.01614026 0.00541032 0.03478013 0.00955838 0.00586410 0.66195198 0.00629068 
0.00075596 0.01692733 0.00567410 0.03650376 0.01002933 0.00615469 0.69455166 0.00659733 
0.00076922 0.01722449 0.00577366 0.03715939 0.01020799 0.00626523 0.70691589 0.00671 309 
0.00079144 0.01773312 0.00594412 0.03827874 0.01051330 0.00645397 0.72804676 0 00691 126 
0.00080471 0.01801891 0.00603990 0.03890949 0.01068518 0.00656030 0.73994080 0.00702257 

0.00083391 0.01867297 0.00625909 0.04034814 0.01107764 0.00680287 0.76710412 0.00727736 
0.00087177 0.01952067 0.00654315 0.04221660 0.01 158699 0.0071 1787 0.80235512 0.00760762 
0.00087358 0.019581 12 0.00655671 0.04230442 0.01 161 106 0.00713268 0.80402166 0.00762338 
0.00221525 0.04960424 0.01662680 0.10730448 0.02944860 0.01809192 0.57469530 
0.00221522 0.04960300 0.01662640 0.10730707 0.02944876 0.01809230 0.57469556 

0.00237800 0.05324853 0.01784830 0.1 1522152 0.03161798 0.01942666 0.61700971 
0.00249470 0.05586076 0.01872390 0.12087843 0.03316986 0.02038045 0.64729087 
0.00254199 0.05692053 0.12319480 0.03380324 0.02077093 0.65963498 

0.05773082 0.12495768 0.03428605 0.02106816 0.66905054 

0.058421 36 0.12645207 0.03469614 0.02132008 0.67705256 
0.14467451 0.03969010 0.02439237 0.77446614 
0.22243002 0.04339444 0.02843498 0.66607404 
0.11825184 0.03722720 0.01993915 0.82458181 
0.14947726 0.03997502 0.02520426 0.78534346 
0.05126137 0.94873863 

1.00000000 
1.00000000 
0.94859988 0.01303923 
0.9485991 5 0.01303919 
0.95147785 0.01307876 
0.96278381 0.00904475 
0.95147787 0.01307875 
0.9621 2388 0.00860328 

Mojave 
Water 

Agency 

Palmdale 
Water 
District 

Kern County Water Agency 
County 

of 
Kings 

Municipal 
and 

Industrial 
Agricultural 

San 
Bernardino 
Municipal 

Water 
District 

Oak Flat 
Water 
District 

San Gabriel 
Valley 

Municipal 
Water 
District 

San Gorgonio 
Pass 

Water 
Agency 

Tulare Lake 
Basin 

Water Storage 
District 

The 
Metropolitan 
Water District 
of Southern 
California 

Ventura 
County 
Flood 

Control 
District 



TABLE B-3 

Power Cost and Credits and Annual Replacement Deposits for Each 

Calendar r 
Aqueduct Pumping and Power Recovery Plant 

( ~ n  dollars) Sheet 1 of 2 

Barker Cordelia Cordelia South Bay i% Buena Wheeler 
Slough Pumping P. Pumping P. Del Valle Banks Dos Amigos Wsta Ridge Chrisman Edmonston 

Pumping P. Sdano Napa (a Pumping P. Pumping P. Pumping P. Pumping P. Pumping P. Pumping P. Pumping P. 

111 I21 131 141 151 161 171 181 191 1101 

0 0 0 0 0 0 0 0 0 0 
n o o 9.8 130 o o o o o o 

I Year 

1996 227,723 151,506 145,514 
1997 240,176 157,849 158,833 
1998 248,206 160,709 168,213 
1999 256,883 165,949 180,580 
2000 288,934 184,135 209,441 

200 1 293.1 12 184,435 219,771 
2002 299,495 186,296 230,617 
2003 306,045 187,863 242,795 
2004 315.003 190,847 256,793 
2005 368,194 225.521 296,569 

2006 372,075 225,686 305,308 
2007 378,835 227,228 317,865 
2008 386,816 229,026 333,059 
2009 393,528 230,425 345,710 
2010 406,981 236,536 362,832 

201 1 432,417 248,119 395,077 
2012 438,799 249,061 408.822 
2013 448,078 251,207 427,801 
2014 456,711 252,810 446,007 
2015 465,031 255,338 462,344 

2016 470,443 255,489 477,707 
2017 488,782 262,359 506,463 
2018 494,163 262,328 522,473 
2019 500,384 262,566 539,361 
2020 500,491 259,796 551,055 

2021 501,569 259,803 553,848 
2022 501,716 259,881 554,013 
2023 501,821 259,934 554,126 
2024 501,328 259,678 553,580 
2025 501,986 260,019 554,308 

2026 500,506 259,253 552,675 
2027 500,588 259,296 552,764 
2028 500.584 259,293 552,761 
2029 500,816 259,413 553.016 
2030 500,144 259,066 552,275 

2031 500,314 259,154 552,462 
2032 500,186 259,087 552,321 
2033 500,260 259,126 552,403 
2034 500,776 259,393 552,972 
2035 500,941 259,479 553,155 

TOTAL 17,653,092 17,560,841 
10,045,618 

a) Power costs for the period 1968 through 1987 are for an 
b) The costs of Del Valle Pumping Plan1 are oombined with 

SOUTH BAY 
AQUEDUCT 

Reach 1 (b 

1 

CALIFORNIA AQUEDUCT NORTH BAY AQUEDUCT 

interim facility. 
I thobe of South Bay Pumping Plant to simplify the I cost allocations. 

Reach 1 Reach 36 Reach 1 Reach 16A Reach 3A Reach 17E Reach 4 Reach 14A Reach 15A 



TABLE B-3 

Power Cost and Credits and Annual Replacement Deposits for Each 
Aqueduct Pumping and Power Recovery Plant (Continued) 

( ~ n  dollars) Sheet 2 of 2 

I I 
CALIFORNIA AQUEDUCT (continued) 

Reach 18A Reach 220 Reach 23 Reach 26A Reach 29A Reach 29G Reach 29J Reach 31A Reach 33A 
Devil's Den, 

Las Perillas Bluestone and 
Calendar Pearblossom Mojave Devil Ow and Pdonio PP's 

Alamo Pumping Siphon Canyon Pumping Warne Castaic Badger Hill and San Luis 
Year Powerplant Plant Powerplant Powerplant Plant Powerplant Powerplant umping Plant Obispo Pwp. 

1111 (121 1131 1141 1151 1161 1171 1181 1191 

GRAND 

TOTAL 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 



TABLE B-4 

A al Entitlements to Project Water 
( ~ n  acrp-feet) Sheet 1 of 4 , - -  .., 

NORTH BAY AREA SOUTH BAY AREA (a I CENTRAL COASTAL AREA 
Calendar 

~ a ~ a '  Sdano County County Valley Obispo Barbara 
County County Total FCaWCD. Water Water Total County County 

FC8WCD WA Zone 7 District District FCaWCD FCBWCD 

2,231,494 
3,458.494 

quantities of Project water are sh 

/b I 1 Alameda I Alameda I Santa Clara I I San Luis I Santa I 
Total 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 

111 121 131 141 151 IQ 171 181 191 1101 

a) Entitlements for the South Bay area were supplied by non-Project water for the period June 1962 through November 1967. Actual delivery 
for 1967. 

b) District's Table A quantities exclude amounts during the pericd 1968 through 1987 lhat are assumed to be suppl~ed by non-Project water. 

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 67,000 
25,000 42,000 67,000 
25,000 42,000 67,000 
25,000 42.000 67,000 

878,695 2,727,091 
1,846,396 

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 11,464,638 
2.494.607 6,510.783 

25,000 
25,000 
25,000 
25.000 
25,000 

25,000 
25,000 
25,000 
25,000 
25,000 

1,227.000 



TABLE B-4 

Annual Entitlements to Project Water (Continued) 
(in acre-feet) Sheet 2 of 4 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

57,700 3,000 134.600 1,018,800 1,153,400 4,000 5,700 
57,700 3,000 134,600 1,018,800 1,153,400 

4,000 5,700 118,500 1,342.300 
118,500 1,342,300 

57,700 3,000 134,600 1,018.800 1,153,400 4,000 5,700 118,500 1,342,300 
57,700 3,000 134.600 1,018,800 1,153.400 4,000 5,700 
57,700 3,000 134,600 1,018,800 1,153,400 4,000 5,700 118,500 1,342,300 

118,500 1,342,300 

199,000 58,053,670 233.900 6,910,055 
3,432,735 7,693,900 65,747,570 353.652 76 876 912 

SAN JOAQUIN VALLEY AREA 

Dudley Ridge 
Water 
District 

1111 1121 ( 1 1  1141 1151 1161 1171 1181 it91 

Empire 
West Side 
Irrigation 
District 

Kern County Water Agency 
County 

of 
Kings 

Municipal 
and 

Industrial 

Oak Flat 
Water 
District 

Agricultural Total 

Tulare Lake 
Basin 

Water Storage 
District 

Total 



TABLE B-4 

Annual Entitlements to Project Water (Continued) 
(10 acre-feet) Sheet 3 of 4 

Calendar 

Year 

SOUTHERN CALIFORNIA AREA 
San Gabriel 

Valley 
Municipal 

Water 
District 

1201 1211 la1 1231 1241 1 4  1261 127l 1281 [=I 

San 
Bemardino 

Valley 
Municipal 

Water District 

Mojave 
Water 

Agency 

Palmdale 
Water 
Disbict 

Desert 
Water 

Agency 

Crestline- 
Lake 

Arrowhead 
Water 

Agency 

Antelape 
Valley- 

East Kern 
Water 

Agency 

Littlerock 
Creek 

Irrigation 
District 

Castaic 
Lake 
Water 

Agency 

Coachella 
Valley 
Water 
District 



TABLE B-4 
Annual Entitlements to Project Water (Continued) 

Sheet 4 of 4 (in acre-feet) 

Future 1 TOTAL I 

Calendar 

Year 

Contractor +I 

SOUTHERN CALIFORNIA AREA 
San 

Gorgonio 
Pass 

Water 
Agency 

FEATHER RIVER AREA 

City of 
YubaCity 

1301 1311 1321 1331 

The 
Metropolitan 
Water District 
of Southern 
California 

1341 1351 1361 1371 

Countyof 
Butte 

Ventura 
County 
Flood 

Contrd 
District 

Total Plumas 
County 

FC&WCD 

Total 



TABLE B-5A 

Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor 
(in acre-feet) Sheet 1 of 10 

i 

Calendar 
Grizzly 
Valley 

Pipeline 
. - 

FC~WCD I SCWA I SCWA I FC~WCD I ( ACWD I FC~WCD I FC~WCD I FCBWCD I ACWD I FCBWCD 
111 1 121 131 141 151 I 161 171 181 191 1101 1111 

I v-I I PC I I I NCfa I Total I-AC I AC I AC I I Ac I 

NORM BAY AQUEDUCT 
Reach 1 I Reach 3A I Reach 38 1 

SOUTHBAYAQUEDUCT 
Reach 1 ] Reach 2 I Reach 4 I Reach 5 

2031 
2032 
2033 
2034 
2036 

TOTAL 
a) For the period 1968 through 1987, deliveries are non-Project water pumped through an interim facility. 

2,700 
2,700 
2,700 
2,700 
2,700 

103,948 

22,276 19,724 25,000 67,000 
22,276 19,724 25,000 67,000 
22,276 19,724 25,000 67,000 
22,276 19,724 25,000 67,000 
22,276 19.724 25,000 67,000 

961,294 
927,817 875,895 2,765,006 

0 828 7,800 6,711 0 2,610 
0 828 7,800 6.71 1 0 2,610 
0 828 7,800 6,711 0 2,610 
0 828 7,800 6,711 0 2,610 
0 828 7,800 6,711 0 2,610 

53,844 453,869 8,749 
52,447 366.51 1 133,624 



TABLE B-5A 
Annual 

Calendar 

Year 

1962 
1983 
1964 
1965 

1 066 
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 
2015 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 

b) For the 
c) Includes 

Water Quantities Delivered from Each 

SOUTHBAYAQUEDUCT@ 
(continued) 

Aqueduct Reach to Each Contractor (Continued) 

Reach 6 
AC 

FCBWCD 
1121 1131 1141 1151 1161 

0 0 0 0 8,906 
0 0 0 0 12,645 
0 0 0 0 20,911 
0 1,127 0 15,014 34.026 

0 14,864 0 34,538 54,913 
0 12,882 0 39,101 58,763 
0 24,817 0 70,105 101,055 
0 813 0 62,264 69,712 
0 0 0 80,311 89,560 

0 5,961 0 87.606 98,584 
0 26,182 0 100,268 138,426 
0 2,521 0 88,582 94,078 
0 0 4 88,000 89,318 

714 393 593 88.000 93,604 

5,461 13,774 7,526 88,000 126,431 
5,206 11,284 7,556 76,220 107,704 
2,348 854 5,009 95,727 112,574 
5,341 3,430 7,444 91,991 122,190 
6,144 2,824 6,702 88,000 115,824 

7,262 7,595 8,570 88,000 129,507 
4.571 1,776 4,540 87,261 106,700 

111 0 3,157 86.733 94,656 
126 0 3,338 88,000 98,122 

7,537 11,203 7,813 88.000 122,088 

2,083 5,311 7,068 88,000 110,988 
12,993 15,488 9,902 88,000 136,796 
12,436 24,259 9,205 87,961 147,255 
10,974 17,340 8,702 90,000 142,2- 
15,678 22,149 9,554 91,800 156,537 

1,945 9,155 3,493 28,200 50,259 
9,009 16,452 4,850 48,000 87,287 

18,569 16,595 24,805 98,000 176,986 
23,164 11,011 30,989 100,000 182,000 
24,828 11,011 30,989 100,000 184.000 

26,581 11,011 30,989 100,000 186,000 
28.051 11.01 1 30.989 100,000 188,000 
28,051 11.01 1 30,989 100,000 188.000 
28,051 11,011 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188,000 

28,051 11.01 1 30,989 100,000 188,000 
28,051 11.011 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188,000 
28,051 11.011 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188,000 

28,051 11,011 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188.000 
28,051 11,011 30,989 100,000 188,000 
28,051 11.011 30.989 100,000 188,000 
28,051 11,011 30,989 100,000 188,000 

28,051 11,011 30,988 100,000 188,000 
28,051 11.01 1 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188,000 
28,051 11.01 1 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188.000 

28,051 11,011 30.989 100,000 188,000 
28,051 11.01 1 30,989 100,000 188,000 
28.051 11,011 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188,000 

28.051 11,011 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188,000 
28,051 11.01 1 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188,000 

28,051 11,011 30,989 100,000 188,000 
28,051 11.01 1 30,989 100,000 188,000 
28.051 11.01 1 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188,000 
28,051 11,011 30,989 100,000 188,000 

28,051 11.01 1 30.989 100,000 188,000 
28.051 11.01 1 30,989 100,000 188,000 
28,051 11.01 1 30,989 100,000 188,000 
26,051 11.01 1 30,989 100,000 188,000 
28,051 11.01 1 30,989 100,000 188,000 

1,297,070 1,441,369 10,990,674 
731.51 1 6,451,680 

period June 1962 through November 1967, deliverms were supplied by 
425 AF of 1988 advance entitlement and 141 AF of 1992 advance 

Reach 7 

ACWD 

(in acre-feet) 

NORTH SAN 
JOAQUIN 
DIVISION 

Reach 2A 

Sheet 2 of 10 

CALIFORNIA AQUEDUCT 

SAN LUIS DIVISION 

OFWD(c 

Reach 8 

ACWD 

Reach 3 

DRWD TLBWSD SCVWO 
1171 1181 1191 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 

3,084 0 0 
3,016 0 0 
5,911 0 0 

7,212 0 0 
8,166 0 0 
3,214 0 0 
3,471 0 0 
3,576 0 0 

4,112 0 0 
1,472 0 0 
3,906 0 0 
6,149 0 0 
5,700 0 0 

4,300 0 0 
3,838 0 0 
3,822 0 0 
5,700 0 0 
5,433 0 0 

5,107 0 0 
5,625 0 0 
4,412 0 0 
6,091 300 0 
2,922 0 200 

141 0 0 
2,709 0 0 
5,700 0 0 
5.700 0 0 
5.700 0 0 

5,700 0 0 
5,700 0 0 
5.700 0 0 
5,700 0 0 
5.700 0 0 

5,700 0 0 
5,700 0 0 
5.700 0 0 
5,700 0 0 
5,700 0 0 

5,700 0 0 
5,700 0 0 
5,700 0 0 
5,700 0 0 
5,700 0 0 

5,700 0 0 
5,700 0 0 
5,700 0 0 
5,700 0 0 
5,700 0 0 

5,700 0 0 
5,700 0 0 
5.700 0 0 
5,700 0 0 
5,700 0 0 

5,700 0 0 
5,700 0 0 
5,700 0 0 
5,700 0 0 
5,700 0 0 

5,700 0 0 
5,700 0 0 
5,700 0 0 
5.700 0 0 
5,700 0 0 

5,700 0 0 
5.700 0 0 
5,700 0 0 
5,700 0 0 
5,700 0 0 

300 
354,189 200 

non-Project water. 
entitlement. 

Reach 0 

SCVWD 
1201 1211 1221 1231 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

602 0 0 12,647 0 1.898 0 1,500 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

602 1.898 
12,647 1,500 

Reach 4 
Total 

KCWA(AG) DRWD TLBWSD 



TABLE B-5A 

Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 
(in acre-feet) Sheet3of 10 

Calendar 

2032 
2033 
2034 
2035 

TOTAL 

Year 

CALIFORNIA AQUEDUCT (continued) 
SAN LUIS 
DIVISION SOUTH SAN JOAQUIN DIVISION 

(cat . )  
Reach7 

KCWA(AG) 

Reach 5 

KCWA(AG) 

Reach 8C 

1271 1281 1291 1301 1311 1321 1331 1341 1241 1251 1261 

Reach 6 

KCWA(AG) 

Reach 8D 

DRWD KCWA(AG) DRWD CK CK TLBWSD TLBWSD EWSlD 



TABLE B-5A 

Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 

2030 

2032 
2033 
2034 
2035 

TOTAL 

( ~ n  acre-feet) Sheet 4 of 10 

Calendar 

Year 

CALIFORNIA AQUEDUCT (continued) 
SOUTH SAN JOAQUIN DIVISION (continued) 

Reach 9 

1351 1361 1371 1381 1391 1401 1411 1421 1431 1441 

KCWA(M&l) 

Reach 10A 

KCWA(AG) KCWA(M&I) TLBWSD 

Reach 1 I B 

KCWA(AG) KCWA(M&l) 

Reach 12E 

TLBWSD KCWA(AG) KCWA(M&I) KCWA(AG) 



TABLE B-5A 

Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 
(in acre-feet) Sheet 6 of 10 

Calendar 
Year 

CALIFORNIA AQUEDUCT (continued) 
SOUTH SAN JOAQUIN DIVISION (continued) 

1451 I461 [47l 1481 1491 1501 1511 1521 

Reach 14C 

KCWA (MII) 

Reach 148 Reach 138 

KCWA (AG) KCWA (MII) 

Reach 14A 

KCWA(M&I) KCWA (AG) KCWA(M&I) KCWA(AG) KCWA(AG) 



TABLE B-5A 

Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 
(in acre-feet) Sheet 6 of 10 

Calendar 

Year 

CALIFORNIA AQUEDUCT (continued) 
SOUTH SAN JOAQUIN DIVISION 

2031 
2032 
2033 
2034 
2035 

TOTAL 

(continued) 

0 45,075 2,200 17.850 0 
0 45,075 2,200 17,850 0 
0 45,075 2,200 17,850 0 
0 45,075 2,200 17,850 0 
0 45,075 2,200 17,850 0 

2,381 148,307 2,000 
2.574.432 951,827 

MOJAVE DIVISION 

168 42,873 0 0 73,519 
168 42.873 0 0 73,519 
lM 42,873 0 0 73.519 
168 42,873 0 0 73,519 
168 42,873 0 0 73.519 

2,080,965 1,391 2,955,271 
21.946 8.053 

Reach l8A 

AVEKWA 

Reach 15A 

1531 1541 1551 1561 1571 

KCWA (M&l) 

Reach 16A 

Iml 191 1601 1611 1621 

Reach l a  

AVEKWA KCWA (AG) KCWA (Mat) KCWA (AG) 

Reach 20A 

AVEKWA PWD MWA AVEKWA 



TABLE B-5A 

Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 
re-feet\ Sheet 7 of 10 ,- . - - - 3  

Calendar 
Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

17,300 10,824 2,300 0 11,016 0 0 0 0 0 
17,300 10,824 2 300 0 11,016 0 0 0 0 0 
17,300 10,824 2:300 0 11.016 0 0 0 0 0 
17,300 10,824 2,300 0 11,016 0 0 0 0 0 
17,300 10,824 2,300 0 11,016 0 0 0 0 0 

408,863 2,349 (640,892) 313 22,603 
788,432 109,034 439,191 246.537 364,355 

CALIFORNIA AQUEDUCT (continued) 
MOJAVE DIVISION (continued) 

d) In accordance with the Exchange Agreement between the noted agencies, MWDSC assumed responsibii~ty for payment of variable OMPBR costs on the exchange 
water in reaches beyond Reach 226, and Desert Water Agency and Coachella Valley Water District for such costs from the Delta through Reach 228. 
The adjustment in deliveries in Reach 229 provides for compliance with provisions for the repayment of costs under the agreement. In 1992 and after 
the exchange takes place in Reach 26A. 

e) 1988 advance entltiement. 

Reach 228 

MWDSC(d I CVWD(d I AVEKWA(e I DWqd I MWA 
Reach 20B I Reach 21 

PWD I AVEKWA 1 LClD I PWD 
1631 1641 1651 1661 1671 1681 lml 1701 1711 1721 

Reach 22A 

AVEKWA 



TABLE B-5A ,. 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 

(In acre-feet) Sheet 8 of 10 

- --  
water in reaches beyond Reach 228, and Desert Water Agency and Coachella Valley Water Dostr~ct for such costs from the Delta through Reach 228. 
The adjustment In deliveries In Reach 226 provldes for compl~ance wlth provlslons for the repayment of costs under the agreement. In 1992 and after 
the exchange takes place In Reach 26A. 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

g) Includes 1,650 AF recaptured from ground water storage in 1982, 10,000 AF in 1987, and 8,749 AF in 1988. This water was stored 
under DWR's Ground Water Demonstration Program. 

CALIFORNIA AQUEDUCT (continued) 

9 In accordance with the Exchange Agreement between the noted agencies, MWDSC assumed responsibilitv for ~avmenl  of variable OMPBR costs on the exchanaa 

0 5.800 50,800 
0 5,800 50,800 
0 5,800 50,800 
0 5,800 50,800 
0 5,800 50,800 

2,168,832 
272 220,268 

MOJAVE DIVISION (continued) 
Reach 23 Reach 24 

MWA CLAWA I MWA 
1731 1741 1751 

471,900 102,600 27,500 17,300 23,100 38,100 
471,900 102,600 27.500 17.300 23.100 38,100 

0 

471,900 102.600 27,500 17,300 23,100 38,100 
0 

471,900 102,800 27,500 17,300 23,100 38,100 
0 

471,900 102,800 28,800 17,300 23,100 38,100 0 
0 

3,964,909 487,360 1,684,325 
24,545,809 1,119,630 1,020,948 18,942 

SANTA ANA DIVISION 
Reach 26A 

MWDSC(f I SBVMWD(g 1 SGVMWD I SGPWA 1 CVWD(f 1 DWA(f 
Reach 286 

MWDSC 
1761 1771 1781 1791 1801 1811 1821 



TABLE B-5A 

Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Cont 
fin acre-feet) Sheet 9 of 10 

Calendar 

CALIFORNIA AQUEDUCT (continued) 
SANTA ANA DIVISION I 

Year 

h) Deliveries exclude 6,171 AFof 1982 exchange water. 

2031 
2032 
2033 
2034 
2035 

TOTAL 

(continued) 

396,900 34.800 
396,900 34,800 
396,900 34,800 
396,900 34,800 
396,900 34,800 

18,594,013 
2,298,965 

WEST BRANCH 
Reach 28H 
MWDSC 

0 5,000 1,107,900 15,000 54.200 0 
0 5,000 1,107,900 15,000 54,200 0 
0 5,000 1,107.900 15,000 54,200 0 
0 5,000 1,107,900 15,000 54,200 0 
0 5,000 1,107,900 15.000 54,200 0 

159 54,185,189 2,342.881 
223.324 585,000 1,240 

Reach 29F 
AVEKWA 

Reach 28) 
MWDSC 

1831 1841 1851 1861 1871 1881 1891 1901 

Reach 2QH 
VCFCD 

Reach 30 
MWDSC(h I VCFCD I CLWA ~SBCFC&WCD 



TABLE B-5A 

Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 

Calendar 

(in acre-feet) Sheet 10 of 10 , - - ,  

CALIFORNIA AQUEDUCT (continued) 
COASTAL BRANCH 

Reach 31 A Reach 33A Reach 34 Reach 35 TOTAL 
KCWA (AG) I CLWA SLOCFCBWCD SLOCFCBWCD SLOCFCBWCD I SBCFCBWGD 

1911 1921 1931 1 ~ 1  1951 is1 Igjl 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

GRAND 
TOTAL 

2031 
2032 
2033 
2034 
2035 

TOTAL 

118,000 0 10,000 5,000 10,000 45,486 
118,000 0 10,000 5,000 10,000 45,486 
118,000 0 10,000 5,000 10,000 45,486 
118,000 0 10,000 5.000 10,000 45,486 
118,000 0 10,000 5,000 10,000 45,486 

7,169,728 400,000 400.000 
390,087 200,000 1,819,440 

3,921,686 
3,921,686 
3,921.686 
3,921,688 
3,922,986 

198,305,492 

4.1 79,386 
4,179.386 
4,179,386 
4,179,388 
4,180,688 

212,165,120 



TABLE B-5B 

Annual Water Quantities Delivered to Each Contractor 
( ~ n  acre-feet) Sheet 1 of 4 

2031 
2032 
2033 
2034 
2035 

TOTAL 

Calendar 

Year 

CENTRAL COASTAL AREA 

a) For Ihe period 1968 through 1987, deliveries are non-Project water pumped through an interim facility. 
b) For the period June 1962 through November 1967, deliveries were supplied by non-Project water. 

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 

961,294 1,803,712 2.765.006 

SOUTH BAY AREA @ 

Total 

San Luis 
Obispo 
County 

FCBWCD 

Alameda 
County 

FCBWCD. 
Zone 7 

NORTH BAY AREA 

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 

2.303.521 2,235,473 6,451,880 10,990,874 

181 191 1101 

Santa 
Barbara 
County 

FCBWCD 

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 

1.000,OOO 1,820,680 2,820.680 

141 151 161 171 

Alameda 
County 
Water 
District 

Total 

(a 
Napa 

County 
FCBWCD 

111 121 131 

Sdano 
County 

WA 

Santa Clara 
Valley 
Water 
District 

Total 



TABLE B-5B 

Annual Water Quantities Delivered to Each Contractor (Continued) 

TOTAL 1 3,426,509 187,473 7,238,962 56.605.671 63.844.633 225.900 354.189 6.776.584 74.815.288 1 

( ~ n  acre-feet) Sheet 2 of 4 

Calendar 

Year 

SAN JOAQUIN VALLEY AREA 
Dudley 
Ridge 
Water 
District 

1111 [121 1131 1141 1151 1161 1171 1181 [191 

Empire 
West Side 
Irrigation 
District 

Kern County Water Agency 
County 

of 
Kings 

Municipal 
and 

Industrial 

Oak Flat 
Water 
District 

Agricultural Total 

Tulare Lake 
Basin 

Water Storage 
District Total 



TABLE B-5B 

Annual Water Quantities Delivered to Each Contractor (Continued) 
( ~ n  acre-feet) Sheet 3 of 4 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

138,400 54,200 23,100 5,800 38,100 
138.400 54,200 23,100 5,800 38,100 
138,400 54,200 n,ioo 5,800 38.100 
138,400 54,200 n,i oo 5,800 38,100 
138,400 54,200 23,100 5,800 38,100 

5,908.708 2,732,968 1,245,612 220,268 2,042,180 

SOUTHERN CALIFORNIA AREA 

c) Dev~l's Den Water District merged with Castaic Lake Water Agency effeclive January 1, 1992. 

I201 1211 [=I 1231 124 W Isl M IBl 1291 

San 
Bernardino 

Valley 
Municipal 

Water District 

San Gabriel 
Valley 

Municipal 
Water 
District 

Mojave 
Water 

Agency 

Palmdale 
Water 
District 

Desert 
Water 

Agency 

Antelope 
Valley- 

East Kern 
Water Agency 

Coachella 
Valley 
Water 
District 

Littlerock 
Creek 

Irrigation 
District 

Castaic 
Lake 
Water 

Agency(c 

Crestline- 
Lake 

Arrowhead 
Water 

Agency 



TABLE B-5B 
Annual Water Quantities Delivered to Each Contractor (Continued) 

( ~ n  acre-feet) 

SOUTHERN CALIFORNIA AREA (contd.) FEATHER RIVER AREA 
San The Ventura 

Calendar Gorgonio Metropolitan County City South Bay 
Pass Water District Flood Total of County Plumas Total Area 

Year Water of Southern Control Yuba of Cwnty Future 
Agency California District City Butte FC&WCD Contractor 

1301 1311 134 I331 I341 I s 1  1361 1371 Isel 

Sheet 4 of 4 

GRAND 

2027 
2028 
2029 
2030 

2032 
2033 
2034 
2035 

TOTAL 



TABLE B-6 

Annual Water Quantities Conveyed Through Each Pumping and Power 
Recovery Plant of Project Transportation Facilities 

Iln acre-feet) Sheet 1 of 9 

r - T  NORTH BAY AQUEDUCT 
Barker Slouoh I Cwdelia Pumoino Plant I Cwdelia Pumoina Plant 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

0 51 67,000 67,051 0 5 19,724 
0 51 67,000 67,051 0 5 19.724 
0 51 67,000 67.051 0 5 19,724 
0 51 67,000 67,051 0 5 19,724 
0 51 67,000 67,051 0 5 19,724 

Pumping PI& 

a) For the period 1988 through 1887, deliveries are non-SWP water pumped through an interim facility. 

Sdano C&n& WA 
Initial 
Fill 

Water 

Napa COU~~~FC&WCD 
Initial 

Fill 
Water 

111 121 131 IY 

Water 
Supply 
Delivery 

Opera- 
tional 
Losses 

Initial 
Fill 

Water Total 
151 161 171 181 

Opera- 
tional 
Losses 

191 1101 1111 1121 

Total 

Water 
Supply 
Delivery 

Opera- 
tional 
Losses Total 

Water 
Supply 

Delivery(a 



TABLE B-6 

Annual Water Quantities Conveyed Through Each Pumping and Power 
Recovery Plant of Project Transportation Facilities (Continued) 

2034 0 3;324 0 l88:000 400 191:7%1 
2035 0 3,324 0 188.000 400 191.724 

6 )  For the period June 1962lhrough November 1967, deliveries were suppl~ed I 

(ln acre-feet) Sheet 2 of 9 

by non-SWP water. 

Calendar 

Year 

SOUTHBAYAQUEDUCT 
South Bay 

Pumping Plant 

Initial 
Fill 

Water 

CALIFORNIA AQUEDUCT 
North San Joaquin Division 

Banks Pumping Plant 

1131 1141 1151 1161 1171 1181 , 

Opera- 
tional 
Losses 

Transportation Water 

1191 1201 1211 1221 1231 1241 1251 1261 I 

Total 

Initial 
Fill 

Water 

Reservoir 
Storage 
Changes 

Conser- 
vation 
Water 

Opera- 
tional 
Losses Total Total 

Reservoir 
Storage 
Changes 

Deliveries 
Water 

Supply(b 
Recrea- 

tion 

Deliveries 
Water 

Supply 
Recrea- 

tion 



Calendar [I 
TABLE B-6 

Annual Water Quantities Conveyed Through Each Pumping and Power 
Recovery Plant of Project Transportation Facilities (Continued) 

( ~ n  acre-feet) Shwt 3 of 9 

CALIFORNIA AQUEDUCT (continued) 
San Luis Division 

Dos Amigos Pumping Plant 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

South San Joaquin Division 
Buena Vista Pumping Plant 

Total Total 
1271 1281 1291 1301 1311 1321 1331 1341 1351 1361 131 1381 

Reservoir 
Storage 
Changes 

Initial 
Fill 

Water 

Deliveries Reselvoir 
Storage 
Changes 

Initial 
Fill 

Water 

Opera- 
tional 
Losses 

Deliveries 
Water 

Supply 

Opera- 
tional 
Losses 

Water 

Supply 
Recrea- 

tion 
Recrea- 

tion 



TABLE B-6 

Annual Water Quantities Conveyed Through Each Pumping and Power 
Recovery Plant of Project Transportation Facilities (Continued) 

Sheet 4 of ( ~ n  acre-feet) Sheet 4 of 

EDUCT (continued) 

Calendar 

Year 

Calendar 

CALIFORNIA AQUEDUCT (continued) 
South San Joaquin Division (continued) 

I Year 

South San Joaquin Division (continued) 
Wheeler Ridge Pumping Plant 

Initial 
Fill 

Water 

Chrisman Pumping Plant Wheeler Ridge Pumping Plant 

I Water 

Initial 
Fill 

1391 1401 I411 1421 141 1441 

Initial 
Fill 

Opera- 
tional 

Chrisman Pumping Plant 

I Water I Losses 

Initial 
Fill 

Opera- 
tional 

Opera- 
tional 

Reservoir 
Storage 

1451 1461 1471 1481 1491 1501 

Water 1 Losses Losses 1 changes 

Opera- 
tional 

Reservoir 
Storage 

Reservoir 
Storage 

1451 1461 1471 1481 1491 1501 

Losses 1 Changes 

Deliveries 

changes 

Reservoir 
Storage Water 

Deliveries 

I Total Changes 
Recrea- 

Deliveries 

1 Supply 

Water 
I Total 

Water 

I tion 

Recrea- 
Deliveries 

1 Supply Total 
I Recrea- 

Supply 

Water 
I tion Total tion 
I Recrea- 

Supply tion 



TABLE B-6 

Annual Water Quantities Conveyed Through Each Pumping and Power 
Recovery Plant of Project Transportation Facilities (Continued) 

( ~ n  acre-feet) Sheet 5 of 9 

Calendar 

Year 

1961 
1962 
1 963 
1964 
1 965 

CALIFORNIA AQUEDUCT (continued) 
Tehachapi Division 

Edmonston Pumping Plant 

Mojave Divsion 
Alamo Powerplant 

Total Total 
1511 1521 1531 1541 1551 1561 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

1571 1-1 IWI 1601 1611 1621 - 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

Reservoir 
Storage 
Changes 

Initial 
Fill 

Water 

Deliveries Reservoir 
Storage 
Changes 

Initial 
Fill 

Water 

Opera- 
tional 
Losses 

Deliveries 
Water 

Supply 

Opera- 
tional 
Losses 

Water 
Supply 

Recrea- 
tion 

Recrea- 
tion _, 



TABLE B-6 

Annual Water Quantities Conveyed Through Each Pumping and Power 
Recovery Plant of Project Transportation Facilities (Continued) 

(in acre-feet) Sheet 6 of 9 

1 I CALIFORNIA AQUEDUCT (continued) 

Calendar 

Year 

Mojave Division (continued) 

Pearblossom Pumping Plant 

Initial 
Fill 

Water 

Mojave Siphon Powerplant 
Initial 
Fill 

Water 
1631 164 1 6 1  1661 1671 1681 

Opera- 
tional 
Losses 

1691 1701 1711 1721 1731 1741 

Opera- 
tional 
Losses 

Reservoir 
Storage 

Changes 

Reservoir 
Storage 
Changes Total 

Deliveries 

Total 
Water 

Supply 

Deliveries 
Recrea- 

tion 
Water 

Supply 
Recrea- 

tion 



TABLE B-6 

Annual Water Quantities Conveyed Through Each Pumping and Power 
Recovery Plant of Project Transportation Facilities (Continued) 

(in acre-feet) Sheet 7 of S 

CALIFORNIA AQUEDUCT (continuedl I 

Calendar 

Year 

- 

Santa Ana Division 
Devil Canyon Powerplant 

lnitial 1 onera- I Reservoir 1 Deliveries 1 I ..;;; I -hyi I -. - - -  

I Water I Recrea- 1 

West Branch. California Aqueduct 
Oso Pumping Plant 

Initial 1 Ooera- 1 Reservoir 1 Deliveries I 
I Fill 1 tional I Storage I Water I Recrea- 1 

( Water I Losses ( changes I Supply I tion 1 Total 1 Water I Losses 1 Changes 1 Supply I tion I Total ] 

2031 0 8,419 476 1,112,200 1,250 1,122,345 0 15,156 5,380 1,202.635 
2032 0 8,439 (475) 1,112,200 1,250 1,121,414 0 15,164 5,380 1,202,644 
2033 0 8,417 (1.492) 1,112,200 1.250 1,120.375 0 15,156 ( W )  1,182,100 5,380 1,202,261 
2034 0 8,420 (561) 1,112,200 1,250 1,121,309 0 15.165 1,182,100 5,380 1,203,268 
2035 0 8,421 (11,912) 1,113,500 1,250 !,111,259 0 15,150 (5,897) 1,182,100 5,380 1,196,733 



TABLE B-6 

Annual Water Quantities Conveyed Through Each Pumping and Power 
Recovery Plant of Project Transportation Facilities (Continued) 

Calendar 

Year 

1961 
1962 
1963 
1 964 
1965 

1 966 
1967 
1968 
1 969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1976 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

(ln acre feet) Sheet 8 of 9 

CALIFORNIA AQUEDUCT (continued) 
West Branch. California Aqueduct 

Warne Powerplant 
Initial 
Fill 

Water 

(continued) 
Castaic Powerplant 

Initial 
Fill 

Water 
1871 1881 1891 1901 1911 1921 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 24,468 61,169 360,878 2,126 448,641 
0 20,780 (74,308) 166,995 6.111 119,578 
0 13,572 (139,219) 275,212 2.208 151,773 
0 29,286 141,492 403,097 874 574,749 

Opera- 
tional 
Losses 

1931 1941 1951 [%I [971 [MI 

0 0 0 0 0 0 
0 0 0 0 0 
0 

0 
0 0 0 0 0 

0 0 0 
0 0 0 0 

0 0 0 
0 0 

0 0 0 0 0 
0 

0 
0 0 0 

0 0 0 
0 0 

0 0 0 
0 0 0 

0 0 0 0 0 
0 0 0 

0 

0 0 
57,364 1,788 (6,162) 71,938 

0 0 0 0 

37,198 6.430 
6,481 131,409 

82,364 1,772 
4,542 155.297 1,075 204,542 
(950) 209,136 

90.460 5,002 (1,534) 374,280 1,563 469,771 
541 292,863 

55,990 (7,695) (132,036) 420,684 
0 (1,485) (102,532) 122,447 

1,429 338,372 

45,105 (2,264) 129,523 171.139 
0 (2,339) (20,400) 145,598 

l%) 2;:;: 
0 991 (118,026) 165,931 481 0 122,859 49,377 

0 (44,416) 47,244 283,264 
0 (60,135) 59,069 360,878 2,704 288,796 
0 (33,418) (46,904) 166,995 1,187 360,999 2,618 89,291 
0 (29,618) (139,545) 275,212 
0 (4.622) 135.007 403,097 2.201 844 534.326 108,250 

Opera- 
tional 
Losses 

Reservoir 
Storage 
Changes 

Reservoir 
Storage 
Changes Total 

Deliveries 

Total 
Water 

Supply 

Deliveries 
Recrea- 

tion 
Water 

Supply 
Recrea- 

tion 



Calendar 

Year 

TABLE B-6 

Annual Water Quantities Conveyed Through Each Pumping and Power 
Recovery Plant of Project Transportation Facilities (Continued) 

( ~ n  acre-feet) Sheet 9 of 9 

CALIFORNIA AQUEDUCT 
Coastal Branch. California 

Las Perillas and 
Badger Hill Pumping Plants 

(continued) 
Aqueduct 

Devil's Den, Bluestone, and 
Pdonio Pass Pumping Plants and 

San Luis Obispo Powerplant 

Total 

Initial 
Fill 

Water Total 

Opera- 
tional 
Losses 

1991 I l O O l  11011 I1021 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

21 0 873 79,039 80,122 
0 1,042 62,064 63,106 
0 638 83,649 84,287 

0 3,455 110,971 114,426 
0 1,745 121,755 123,500 
0 5,479 78.645 84.1 24 
0 7,344 78,174 85,518 
0 5,819 85,216 91,035 

0 6,562 90,058 96,620 
0 5.777 40,579 46,358 
0 9,085 92,604 101,689 
0 10,896 123,155 134,051 
0 9.449 111,379 120,828 

0 13,232 109,754 122.986 
0 7,984 95,776 103,760 
0 5,710 100,518 106.228 
0 5,740 126,387 132,127 
0 7,563 120,823 128,386 

0 8,562 131,599 140,161 
0 11,363 128,080 139.443 
0 0 120,969 120.969 
0 1 1,454 116.801 128,255 
0 13,022 109,802 122.824 

0 5,621 1,496 7,117 
0 590 62,950 63,540 
0 628 125,900 126,528 
0 802 125,900 126,702 
0 802 125,900 126,702 

0 802 196,386 197,188 
0 802 201,186 201,988 
0 802 201,186 201,988 
0 802 201.186 201.988 
0 802 193,890 194,692 

0 802 193,890 194,692 
0 802 193,890 194,692 
0 802 193,890 194,692 
0 802 193,890 194,692 
0 802 188,486 189,288 

0 802 188,486 189,288 
0 802 188,486 189,288 
0 802 188,486 189,288 
0 802 188,486 189,288 
0 802 188,486 189,288 

0 802 188,486 189.288 
0 802 188,486 189,288 
0 802 188,486 189.288 
0 802 188.486 189,288 
0 802 188.486 189,288 

0 802 188,486 189.288 
0 802 188,486 189.288 
0 802 188,486 189,288 
0 802 188,486 189,288 
0 802 188,486 189,288 

0 802 188.486 189,288 
0 802 188.486 189,288 
0 802 188,486 189,288 
0 802 188.486 189,288 
0 802 188.486 189.288 

0 802 188,486 189,288 
0 802 188,486 189.288 
0 802 188,486 189,288 
0 802 188.486 189,288 
0 802 188,486 189,288 

0 802 188,486 189,288 
0 802 188.486 189.288 
0 802 188,486 189,288 
0 802 188,486 189,288 
0 802 188.486 189,288 

I101 I1041 I1051 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

212 70,486 70,698 
212 70,486 70,698 
212 70,486 70,698 
212 70,486 70,698 
212 70,486 70,698 

212 70,486 70,698 
212 70,486 70,698 
212 70,486 70,698 
212 70,486 70,698 
212 70,486 70,698 

212 70,486 70.698 
212 70,486 70,698 
212 70,486 70,698 
212 70,486 70.698 
212 70,486 70,698 

212 70,486 70,698 
212 70.486 70,698 
212 70,486 70,698 
212 70,486 70.698 
212 70.486 70,698 

212 70,486 70,698 
212 70,486 70,698 
212 70,486 70,698 
212 70,486 70,698 
212 70,486 70.698 

212 70,486 70.698 
212 70,486 70,698 
212 70,486 70,698 
212 70,486 70,698 
212 70,486 70,698 

212 70,486 70,698 
212 70,486 70,698 
212 70,486 70,698 
212 70,486 70.698 
212 70,486 70,698 

212 70,486 70.698 
212 70.486 70,698 
212 70.486 70,698 . 212 70,486 70,698 
212 70,486 70,698 

Water 
~ P P ~ Y  
Delivery 

Opera- 
tional 
Losses 

Water 
supply 
Dellvery 



Table B-7 through Table B-34 follow. 



TABLE B-7 

Reconciliation of Capital Costs Allocated to Water Supply and Power - 

Generation for Years 1952 Through 2035 i 
(in thousands of dollars) i 

I I I I 4 

I I I I 1 Project Costs AiloceEed t o  WaPer Supply and Prner Gemratim 1 

Total 
Capifal Sate 
Costs Water 

Allocated Proiect Item 

I I 1.21 131 PI R 161 
CONSERVATION FACILfllES I 
Upper Feaher Division 
F r e r c h m  Dam & L&e 
Gtinly Valley Dam &Lake Da!k 
Mtelope Dam & Lake 
Abbev Bridaa Dan & Reservdr 
Diiie 'kb& Dam & R-i 
Tad. Upper Feaher Division 

Ororilk3 D'visial 
Munpvpose Faclif lk 
specific~ower Faclities 

Total, Oroville Dkkion 

Capital 
Cost 

Component 
of Delta 
Water 

Charge 
(e (f (a 

Costs of 
Requested 

Excess 
Capacity 

and Future 
Enlargement 

(d 

Misc. 
Income 
Credited 

to 
Construe- 

t b n  (a 

Califania Aqueduct 
Nonh San Joaquin Division 
Sac Luis Dkkion 
Tad, canania Aquedx;~ 

TOTAL. CONSERVATION FAaLllTES 

TRANSPORTATION FACLmES 

Capital 
Cost 

Component 
of Trans- 
portatbn 

Water 
Charge (h 

Allowance 
for 

Future 
Price 

Escalation 
b 

Upper Feaher Division 
Griaiy Valley Pipeline 

Water 
Supply 

and 
Power 
Total 

Costs of 
Construc- 

tion of 
Delkery 

Structures 
(c 

N a h  EayAqueduct 

swm m y  ~ q u e d ~ t  

C a l i f ~ n b  Aqueduc! 
North San .baquin Diwsion 
San Luis DMisan 
Sou l  San Joguin Division 
Teimdxg m s i m  
M o m  D i v i h  
Santa Ana Division 
West Branch 
Coastal Branch 
Tad. canomia ~q-teckst 

SAN JOAQUIN DRANAGE FACUTIES I O 
0 0 0 0 0 

I 

TOTAL TRANSPOATATDN FACUTIES 

EAST BRANCH ENLARGEMENT 

OFF-AQUEDUCT 
POWER GENERATION FACILITIES 0 0 0 0 453,82+ 453,821 1 01 453,821 

LAND PURCHASE-KERN WATER BANK 0 0 0 34,688 0 34.8861 01 34,686 

38.524 22,031 12.310 17,041 0 2,423,458 2,513,364 

0 0 0 0 0 449,224 449,224 

UNASSIGNED AND DAVIS-WUNSKY I O 
0 0 0 0 0 30,3401 130,rml 160,340 

Subtotal 77,m 12,475 17,041 1,737,438 3.326,5CO 5,253,6651 565,3271 5,819,280 

130,909 

0 

TOTAL THROUGH 2005 1 53,080 67,991 12,475 17.041 1,715,052 3,326,503 5,222,521 565,3271 5,787,849 I 

2,644,273 

449,224 

a) Miscellaneous po@t receipts tmt are applied la acuu7tirg pu rpws  m reduce the capilal costs of the particular tacilil'is. ! 
b) lhese dlanancgs ate indrded f a  plalmg the Utwe t i m a  pogam, M not br de le rmr i i  arrent warn chrrges 

The costs shown b this gpendi i  s e  based on prices prevailhg on Decerrber 31, I99l. 
c) See Table 8 -8. 

I 
d) See Table B-9. 
e) See Table 8-1 3. A p a t a n  of tase casts wll be off- by power generaw sales and cfedts. 
f )  The planning andprmperatiin costs of conservation faaliies include $5q907,000of planning wsb fnanced t o m  

1 
Systems Reverue and not included in Table 30. 

g) Tne Delta Facilities i f f i l de  L lUe mst  estimates f a  p W i .  $nd acqushion m d  anstructim of the N u h  and South Della Facilities. 
h) See Table 8-10, SanLuis Duisim i f f i~es$2€1,UX~,~ f a  $nd q~isi i ionatArroyo Pasajero. 1 

1 
.I 



TABLE B-8 

Capital Costs of Requested Delivery Structures to Be Built by State 
(in dollars) 

Project Semce Area and 

Water Supply Contractor 

Calendar Year Capital Costs (a 

111 121 131 141 151 161 

1952-1989 

FEATHER RIVER AREA 

County of Butte 
Plumas County Flood Control and 
Water Conservation District 

Thermalito lrrlgation District (b 

1990 

Subtotal 

I NORTH BAY AREA 

1991 

Napa County Flood Control and Water 
Conservation District 

Soiano County Water Agency 

I Subtotal 

IS92 

SOUTH BAY AREA 

Alameda County Flood Control and Water 
Conservation District, Zone 7 

Alameda County Water District 
Santa Clara Valley Water District 
San Francisco Water Department (b 

Subtotal 

1 993 

SAN JOAQUIN VALLEY AREA 

Castaic Lake Water Agency 
Dudley Ridge Water District 
Empire West Side Irrigation 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 
Veterans Administration Cemetery (b 

1994 

Subtotal 

Total 

I SOUTHERN CALIFORNIA AREA I 
Antelope Valley-East Kern Water Agency 
Castaic Lake Water Agency 
Coachella Valley Water District 
Crestline-Lake Arrowhead Water Agency 
Desert Water Agency 
Littlerock Creek Irrigation District 
Mojave Water Agency 
Palmdale Water District 
San Bernardino Valley Municipal 
Water District 

San Oabriel Valley Municipal Water District 
San Gorgonio Pass Water Agency 
The Metropolitan Water District of 
Southern California 

Ventura County Flood Control District 

Subtotal 

TOTAL 

a) Approximate only, not to be construed as tnvoice amounts. 

b) Not a SWP water supply contractor. 

c) Not a SWP water supply contractor, but has contracted for water. 

6,733,436 13,117 5,478 8,000 0 0 

11,443,602 632,665 307,865 91,000 0 0 

6,760,031 

12,475,132 



TABLE B-9 

Capital Costs of Requested Excess Peaking Capacity 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

Total 

( ~ n  dollars unless otherw~se ~ndlcated) Sheet 1 of2 

THE METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA I 

SAN GABRIEL VALLEY MUNICIPAL WATER DISTRICT I 

Net Over or 
Underpayment 
With Interest (c 

111 121 DI 141 151 161 

I I ANTELOPE VALLEY-EAST KERN WATER AGENCY I 

Over 
payment (+I 

or 
Under 

payment (-1 (a 

Annual Surplus 
Money Investment 
Fund Interest 

Rate @ 

Total 

Total 
Incremental 
Costs for 
Excess 

capacity 

Calendar 
Year 

Jan J u n  

139,245 138,552 693 - - 86,133 

Total Advance 
Payments and 

Credits for 
Excess 

Capacity Jul-Dec 

I 

Total 55,682 37.407 18,275 - - 134,869 

a) Overpayment or underpayment for each calendar year - column (1) mlnus column (2) 
b) lnterest rates shown are annual rates lnterest IS cred~ted dally at appllcable rates on funds deposited In the State's Surplus Money lnvestment Fund 
c) Amounts shown are end-of-year balances lnterest on overpayments IS credlted at appllcable Surplus Money Investment Fund lnterest Rates shown In columns(4) and (5) 

lnterest on underpayments IS charged at the 1980 Project lnterest Rate of 4 584 percent 



TABLE B-9 

Capital Costs of Requested Excess Peaking Capacity (Continued) 

8C 
8D 
9 

1 OA 
116 
12D 
12E 
1 38 
14A 
148 
14C 
1 5A 
1 6A 
17E 
17F 
25 
28J 

Total 

( ~ n  dollars) Sheet 2 of 2 

8C 
through 

25 

Reach 
Number 

THE METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA 
lncremental Costs 

1,000 1,000 
43,500 43,500 
27,000 27,000 13,500 
29,700 29.700 14,800 

10,100 18,300 18,300 9,200 
1,800 19,300 25,800 12,900 
1,800 12,400 18,800 10,800 

12,600 37,800 31,600 
2,500 500 11,100 80,216 107,504 124,069 37,519 6,413 381 87 
1.200 1,800 19,100 19,100 12,800 
1,800 900 13,500 13,500 9,000 

700 14,000 66.947 133,357 128,099 54,821 5,327 946 2,076 
700 18,900 137,894 182,000 211,608 133,927 26,203 5,767 6,156 

51,500 444,600 537.247 860,024 998,985 699,281 193.206 17.947 29.456 
109,100 261,600 261,600 261,600 261,600 239,500 

964,270 1,650,947 1,426,925 673,041 221,100 256,165 
304,612 13,706 296,668 65,966 230,169 1,209,586 2,017,134 235,900 4.900 

129,700 740,412 1,891,976 3,184,019 3,125,276 2,627,271 2,356,234 2,504,528 260,941 42,675 

Current Adjustment 
1. Advance Payments Applied to lncremental Costs Amendment 2 (d 

0 8,056,000 9,094,963 1,523,252 8,310.651 3,426,736 1,086,045 (4,244.807) (14,381,396) 

2. lnterest Credits-Amendment 2 (e 

3. Advance Payments Applied to Incremental Costs Amendment 5 (f 

ANNUAL REQUIRED ADVANCE OF FUNDS 

I I 4. Interest Credits-Amendment 5 (g 
(2,721,803) 

Incremental Costs and Advance Payments by Calendar Year 

1965 1 1966 1 1967 1 1968 1 1969 1 1970 1 1971 1 1972 1 1973 1 1974 11975119761 1981 

In 181 191 1101 1111 1121 I131 1141 1151 1161 117 1181 1191 

1 15. Net Required Advance of Funds I 

Reach 
Total 
[201 

I 

Total Unadjusted lncremental Costs for Past Payments 
25,730 44,053 38,075 17,959 5,900 6,835 ~ Current Adjustments 

1. Advance Payments Applied to Incremental Costs (d 

0 184,422 49,052 44,911 61,588 (20,263) (174,133) 

2. lnterest Credit 

(6,332) 

0 9,296,000 10,578,143 3,992,577 7,383,616 5,155,896 4,301,303 (1,277,332) (14,233,829) (12,210,525) (10,461,314) 

SAN GABRIEL VALLEY MUNICIPAL WATER DISTRICT 
lncremental Costs 

I 1 3. Net Required Advance of Funds 
(h 1 1 

2,524,535 

0 184,422 49,052 44,911 61,588 (20,263) (180,465) (e's,l33)1 53,112 

I ANTELOPE VALLEY-EAST KERN WATER AGENCY 
Incremental Costs 

1,645 6,326 13,376 10.048 2,018 308 
1,700 1,700 

Total Unadjusted lncremental Costs for Past Payments 
1,645 6,326 15.076 11,748 2,018 308 

Current Adjustment 
1. Advance Payments Applied to lncremental Cests (d 

85,495 52,625 101,648 34.062 (12,794) (189,120) 
2. lnterest Credit 

(16,234) 

e) lnterest for overpayments and underpayments under provlslons of Amendment 2 of the contract. 
1) Actual payments are shown for 1965 through 1973 w~th 1974 adlusted to reflect overpayments and underpayments w~thout Interest for prlor years. 
g) lnterest for overpayments and underpayments under provlslons of Amendment 5 of the contract. 
h) Amounts In excess of Incremental costs, under the prov~s~ons of the contract, reduce the Transportailon Charge capltal cost component of the Agency's Statement of Charges for 

January 19

3. Net Required Advance of Funds 
85,495 52,625 101,648 34,062 (12,794) (205,354) 0 

(h 
0 (134,869) (79,187) 

d) Actual payments are shown for 1965 through 1976 with 1981 adlusted to reflect over~avments and under~avments without interest for Drlor vears. 



TABLE B- 10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 
Capital Cost Component of Transportation Charge 

Calendar 
Year 

1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1 963 
1964 
1965 

1966 
1967 
1968 
1969 
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 
1 994 
1995 

1996 
1997 
1998 
1999 
2000 

TOTAL 

Sheet 1 of 8 

SOUTHBAYAQUEDUCT UPPER 
FEATHER 
DIVISION 

111 

0 
0 
0 
0 

0 
0 
2 

14 
28 

10 
32 
51 

7,791 
3,139 

( )  
51,573 

234,232 
16,227 

27,204 
9 

25 
45 
21 

51 
28 
38 
23 
26 

34 
11 
19 
26 
29 

31 
32 
56 
64 
88 

84 
0 
0 
0 
0 

0 
0 
0 
0 
0 

341,042 

(tn dollars) 

NORTH BAY AQUEDUCT 

Reach 1 

171 181 I91 1101 

97 34 30 57 
477 166 144 297 

1,466 508 437 959 
1,944 674 560 1.266 

18,789 6,515 5,090 12,545 
45,090 15,639 12,285 33,218 

195,985 80,961 7,714 21,930 
496,140 148,516 24,945 17,118 

1,130,378 67.351 71,779 68,028 

3,273,247 180.596 307.885 74.398 
1,548,884 203,535 695.446 35,102 

480,716 69,182 2,284,291 206,587 
2,549.1 18 15,903 181,900 264,410 

807.505 153.454 85.425 447.830 

898,074 149,529 142.096 1,690,200 
607,614 50,423 293,304 3,498,284 
965,119 19,543 89,300 2,931,101 
455,173 9,618 3,860 896,727 
52.481 3,380 10,517 154.358 

24,505 4.645 5.035 20,395 
26,918 825 2.945 26,090 
24,468 4,010 6,016 12,708 
17,108 1,192 1,765 65.587 
57,619 561 1.165 7,291 

104,242 2,846 8,915 12,701 
176,062 3,625 3,225 16.158 
264,581 4.494 3,668 14.028 
111,106 17,151 8,515 31,725 
368,942 17,708 8,249 38,045 

(145,507) 3,589 6,520 12,431 
(58,468) 17,110 4,427 36,037 
419,518 73,118 34.721 71,032 
506.8 11 36,354 9,609 92,842 
29.711 2,168 4,018 26,752 

86,057 14,745 17,176 14,007 
130,195 16,285 29,310 33,908 
286,930 35,266 51,173 24,056 
151,552 18,930 39.61 1 13,353 
171.223 28,065 90,413 36,226 

122,388 16,088 26,427 13,322 
333,000 26,000 23,000 21,4M 

1,718,000 72,000 78,000 55,188 
2,395,000 41,000 43,000 31.500 

145,000 4,000 3.000 4.032 

5,000 4,000 2,000 3,780 
3,000 2,000 1,000 2,016 
1,000 0 0 252 
1.000 0 0 252 

0 0 0 0 

1,643,302 11,089,549 
21,005,258 4,729,911 

Reach 4 Reach 2 Total Reach 5 

121 131 141 151 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 
13,290 3,391 0 9,953 26,834 
19.202 5.011 0 25,798 50.01 1 
7,517 2.118 0 17.653 27.288 
8,797 4,292 0 4,838 17,927 

1,551 10,318 0 2,526 14,395 
217 (1,751) 0 414 (1,120) 

2,510 (1.063) 0 983 2,430 
39,879 12,046 0 21.934 73,859 
72,793 17,900 0 170,361 261,054 

59,615 12.972 0 438,949 511,536 
47,257 11,597 0 1,551,023 1,609,877 
70.586 19,564 0 831,158 921,304 
63,650 23,628 0 46,428 133,706 
59,090 42,733 0 9.415 111.238 

20,819 31,516 0 8,480 60,815 
15.538 12,952 0 10,058 38,548 
18.488 29,018 0 39,878 87.334 
67,352 29,978 0 134.332 231,662 
62,855 73,112 0 45,091 181,058 

52,419 75,611 21 8 13,168 141,416 
53,274 65,662 2,240 23,138 144,314 
61.936 57,158 2,955 28,987 151,036 

316,620 91,367 3,953 62,240 474,180 
422,804 111,600 19,910 96.125 650.439 

430,990 147,295 (10,753) 43,149 610,681 
934,809 357,720 (7,166) 132,141 1,417,504 

1,091.090 1,076,627 2,627 517,214 2,687,558 
1,875,950 2,317,661 3,282 1,068,350 5,265,243 
2,248,491 7,849,886 27,815 3,415,897 13,542,089 

16,420,259 10,020,277 1,309,608 1,819.382 29,569,526 
11,877,320 7,214,307 1,628,477 1.671.275 22,391,379 
3,352,548 1,681,406 1,006,730 686,961 6,727,645 
1,061,297 953,773 242,832 377,943 2,635,845 

499,798 541,623 184.751 74,834 1,301,006 

83,183 22,427 24,499 72,533 202.642 
113,000 12,000 0 81.000 206,000 
564,000 2,000 0 324,000 890,000 
946,000 1,000 0 21,000 968,000 
23,000 1,000 0 2,000 26,000 

3,000 1,000 0 2,000 6,000 
1,000 0 0 1,000 2,000 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

43,083,794 4,441,978 94,370,109 
32,940,728 13,903,609 

Reach 38 Reach 3A Reach 1 Reach 2 



TABLE B-10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 
Capital Cost Component of Transportation Charge (Continued) 

lin dollars) S h a d  7 mi u -..--. - -. - 
1 I S O W  BAY AQUEDUCT I CALIFORNIA AQUEDUCT 
Calendar 

Year 

1952 
1953 
1954 
1955 

1966 
1957 
1 958 
1959 
lgso 

1961 
1962 
1983 
1964 
1886 

1gSS 
1967 
1988 
1969 
19M 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1981 
1-2 
lsg3 
1994 
1 995 

1996 
1 997 
1998 
1989 
2000 

TOTAL 

(continued) 

8 66 72 132 496 
38 336 327 640 2.425 
123 1,005 1,003 1,954 7,455 
160 1,293 1.149 2,454 9,500 

1,559 1 1.959 11,043 28.372 95,872 
3,659 28,675 27,385 663,114 729,065 
2,243 17,872 17,385 5m904 2% 357 3.200 3,568 149,874 
1.102 2,944 4.498 959,749 1,705,829 

4,726 18,325 22,765 (1.367) 3,880,575 
17.295 160.939 178,242 209,042 3,048,485 
265.414 1,250,386 936,832 129,902 5,626,310 
100,603 1,716,371 2,947.522 10,103,597 2,327,770 
42,345 366,478 837,266 1,921,844 4,464,145 

17,663 34,915 140,350 m.887 3,850,714 
(41,567) 137,856 147,183 379,764 5,070,861 
84,553 2,130 68,057 253,152 4.41 2,955 
4,279 11,572 162,300 32.000 1,575,529 
2,487 20,086 (15,718) 234,411 6,820 

4,350 6,923 17,750 39.084 122,687 
1,084 203 4,800 32,199 95,064 
288 9,693 65.621 989 7,449 
527 6,020 30,628 134,2g0 11,433 
126 679 1,086 3,464 71,991 

701 3,529 8,362 26,186 167,482 
270 1,310 8,651 24,938 234,239 
231 1,204 1,631 306,960 17,123 

1,367 1,721 2,134 7,322 181,041 
1,321 1,718 2,182 445,267 7,102 

308 1,397 5,070 (1 14,731) 
670 1,286 1,352 3.701 6,115 
377 5,233 7.446 21,341 632,786 
269 1,853 1,667 13,209 662,704 
376 2,028 6,158 72,758 1,547 

1,121 2,750 3,320 12.210 151.448 
1,555 3,169 3,681 23,116 241 213 
5,743 6.706 7,631 32.978 450:483 

4,523 5,483 16,236 252,954 2E 20,443 37,252 83,976 473,450 

2.869 5,764 8,251 21,643 216,752 
4,000 5.000 7,000 20,000 439,420 
17,000 13,000 19,000 64,000 2,036,188 
9,000 7,000 11.000 34,000 2,571,500 

0 1,000 2,000 162,032 3,000 

0 1,000 2,000 3,000 20,780 
0 0 1,000 1,000 10,016 
0 0 0 0 1.252 
0 0 0 0 1,252 
0 0 0 0 0 

3,881,156 8,844,553 
569,718 4,916,471 56,679,918 

- - - - - - - 

NORTH SAN JOAQUIN MVlSlON 

4,012 3,279 1,499 8.790 
10,559 8,589 3,964 23,112 
13,796 11,163 
7,370 5,952 2,760 16,082 

5,179 30,138 

9,880 5,020 2,398 17,298 
1 1.953 5.466 2,612 20,021 
18,585 17,191 7,994 43,770 
123,170 100,306 45.510 
191.408 102.136 4,968 342,512 

268,986 

153,765 195,947 
612,258 491,225 

42,843 392,555 
168,218 1,271.701 

l,gS3,284 1,525,734 
4,674,280 2,369,858 700,074 

684,095 4,203,113 

5,877.189 6,873,8(19 2,975.719 15,726.607 
7,744,212 

8,553,362 14,112,820 
9,678,607 

5,677.099 28,343,281 
10.672,113 6,646,739 

6,392,664 891.681 
26,997,459 

3,542,767 
1,303,188 8,587.531 

792,259 
2,236,607 149,692 115,578 2,501,877 

443.924 4,778,950 

98,138 215,512 
159,608 

69.4 1 0 383,060 

105,581 
43,721 7.744 21 1,073 
25,496 

177,700 
22,418 153.495 

16,627 45,707 
239.144 14,680 169676 423,500 

240,034 

641 ,860 
274,381 20,283 

45,533 65.943 753,336 

801,265 
22,568 317,232 

36,221 9,714 847,200 
1,051,792 59,695 
4,173,603 96,760 38,789 4.309.152 

26.106 1,137,593 

'243 1,487,444 191,320 1,175.475 
38,355 19,274 722,709 

679,003 77.066 250,189 1,006,258 
1,557,914 
666,253 22,058 

41,349 48,477 1,647,740 
63,833 751,944 

401,075 2$z 35,458 500,468 
816,2U8 43,219 952.424 

2,926,671 (127,570) (59,896) 2,739,205 
7,022,185 358,139 174,734 7,555,058 
13,358,091 109,076 2,394,494 15,861,661 

13,610,479 123,070 
10,265,383 

74,609 13,808,158 
123.976 53,323 10,442,682 

5,259,667 448,582 196,829 5,904,878 
7,398,594 243,954 
1,299,753 9,998 

106,648 7,749,194 
3,989 1,313,750 

277,947 8.665 3,333 289,945 wJ= 3,989 1,333 11,997 
3,999 687 667 5,333 
3,999 667 

0 0 0 
667 5,333 

0 
1 17,544,264 

42,035,076 
22,958.542 

182,537,882 

Reach6 Reach 1 

1111 1121 1131 I141 1151 

Reach 8 Reach 7 

I161 1171 1181 1191 

Reach 2A Reach 9 Total Reach 28 Subtotal 



TABLE B-10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 
Capital Cost Component of Transportation Charge (Continued) 

(in dollars) Sheet 3 of 8 

I CALIFORNIA AQUEDUCT (continued) 

Calendar 
Year 

1996 
1997 
1 998 
1 999 
2000 

TOTAL 

SAN LUIS DIVISION 

Reach 3 1 Reach 4 1 Reach 5 1 Reach 6 1 Reach7 1 Subtotal 

1201 1211 1221 1231 1241 1251 

SOUTH SAN JOAQUIN DIVISION 
Reach 8C I Reach8D I Reach 9 

1261 1271 1281 

4,936 14,145 8,487 2,829 4,715 35,112 
2.116 6,601 3,772 943 1,886 15,318 
705 2,829 943 0 943 5,420 
705 2,829 943 0 943 5,420 
0 0 0 0 0 0 

20,374,805 22,308,553 34,497,331 

0 3,772 2,829 
0 1,886 943 
0 0 0 
0 0 0 
0 0 0 

922,731 10,926,822 



1991 34,021 28.131 25,865 38,713 
1992 

200,321 
53,751 32,062 

43,103 
19,803 

16,999 169,916 
31,119 

1993 
279,128 

198,030 116,932 113,160 111,274 
44,321 

65,067 
31,119 236,693 

1 994 
1,059,932 

107.502 63,181 
165,025 

35,834 
115,046 

61,295 
908,109 

60,352 
1995 

575,230 
3.772 

90,528 
2,829 2,829 2,829 12,259 2,829 1,886 9,430 

62,238 
2,829 

493.189 

1996 3,772 1,886 2,829 1,886 2.829 
1997 

8,487 
1,886 943 

2,829 
943 

1,886 
943 

6,601 
943 

1 998 
4,715 

0 0 0 0 
943 943 3,772 

1999 
0 

0 
1,886 

0 0 
0 0 

0 
1,886 

2000 
0 1,886 

0 0 0 
0 0 

0 
1,886 

0 0 0 0 0 

TOTAL 12,418,868 7,853,072 
9,487,795 11,010,817 15,891,704 62,858,188 8,849,472 

7,187,581 
44,219,155 

TABLE B- 10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 
Capital Cost Component of Transportation Charge (Continued) 

(ln dollars) Sheet 4 of 8 

Calendar 
Year 

CALIFORNIA AQUEDUCT (continued) 
SOUTH SAN JOAQUIN DIVISION (continued) 

Reach IOA I Reach 116 1 Reach l2D I Reach l2E I Reach 138 ( Reach 14A I Reach 146 1 Reach l4C I Reach 15A 
1291 f301 1311 1321 1331 1341 1351 1361 1371 





TABLE B-10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 
Capital Cost Component of Transportation Charge (Continued) 



TABLE B-10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 

1998 
1997 
1 998 
1 999 
2000 

TOTAL 

capital Cost Component of Transportation Charge (Continued) 
( ~ n  dollars) Sheet 7 of 8 

I . . 
excess capacity costs (not shown in Table 

Calendar 

Year 

129,262,833 
30,222.634 

under Article 24(c) of its contract: 1970 a) Includes 

CALIFORNIA AQUEDUCT (continued) 

8-9) allocated to MWDSC in the following years and repaid 

SANTA ANA DIVISION (continued) 

Reach 28G a) 1 Reach 28H 1 Reach 28J I Subtotal 

[MI 1571 PI 1591 

WEST BRANCH 

Reach 29A I Reach 29F I Reach 2QG 1 Reach 29H I Reach 29.l 

[601 [ell 1621 [=I 1641 



TABLE B- 10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 
Capital Cost Component of Transportation Charge (Continued) 



TABLE B- 1 1 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 
Minimum OMP&R Component of Transportation Charge 

( ~ n  dollars) Sheet 1 of 8 

Calendar 

Year 

1961 
1962 
1963 
1964 
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 
1 999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

201 1 
2012 
2013 
2014 
2015 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
M30 

203 1 
2032 
2033 
2034 
2035 
- -. 
TOTAL 

NORTH BAY AQUEDUCT 
Reach 1 I Reach 2 I Reach 3A ( Reach 38 I Total 

121 [31 141 151 161 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 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 30 130 
0 0 0 80,875 80,875 
0 0 0 94,872 94,872 

0 0 0 45,579 45.579 
0 0 0 37,895 37,895 
0 0 0 32,993 32,993 
0 0 0 46,498 46,498 
0 0 0 37,707 37,707 

0 0 0 60,786 60,786 
0 0 0 78,400 78,400 
0 0 0 56,318 56,318 
0 0 0 73,852 73,852 
0 0 0 81.770 81.770 

0 0 0 100,786 100,786 
0 0 0 194,251 194,251 
0 0 0 80,624 80,624 
0 0 0 138,735 138,735 
0 0 0 259,299 259,299 

0 0 0 229,141 229,141 
0 0 0 309,944 309,944 

271 (17) 333,505 333,756 
549,7# 217.880 234,703 395,646 1,398.001 
563,364 269,843 101,172 410,507 1,344,886 

660.444 312,018 179,702 436,550 1,588,714 
679,724 180,337 313,903 324,067 1,498,031 
715,329 191,230 331,709 342,871 1,581,139 
735,506 193,496 337,352 282,725 1,549,079 
714.493 198,675 348,177 289,973 1,551,318 

703.241 192,345 343,425 288,310 1,527.321 
729,051 192,803 344,246 305,197 1,571,297 
738,594 191,991 343,114 288,733 1,562,432 
706,568 193,086 345,066 289,512 1,534,232 
708,374 193,097 346,008 289.997 1.537.476 

708,408 193,097 346,026 290,007 1,537,538 
708,619 193,099 346,136 290,063 1,537,917 
708,795 193,100 346,228 290,111 1,538,234 
709,132 193,102 346,404 290,202 1,538,840 
711.505 193,117 347,644 290.842 1,543,108 

71 1,523 193.117 347,652 290,846 1,543,138 
711,686 193,118 347,738 290.890 1,543,432 
711,878 193,120 347,838 290,941 1,543.777 
712,026 193,121 347,915 290.981 1,544,043 
712.451 193,124 348,137 291.096 1,544,808 

713,668 193,131 348.772 291,424 1,546,995 
713,767 193,132 348,824 291,451 1,547,174 
713,993 193,134 348,942 291,512 1,547,581 
714,162 193,135 349,030 291,557 1,547,884 
714,176 193,136 349,036 291,562 1,547,910 

714,191 193,136 349,045 291,567 1,547,939 
714,907 193,141 349,418 291,760 1,549,226 
714,903 193,141 349,416 291,759 1,549,219 
714,929 193,142 349,430 291,768 1,549,269 
714,641 193,140 349,279 291,691 1.548.751 

714,642 193,141 349,280 291,691 1,548,754 
714.650 193,141 349,284 291,693 1,548,768 
714,656 193,141 349,286 291,694 1,548,777 
714,628 193,140 349 272 291,688 1,548.728 
714,665 193,141 3491291 291,696 1,548.793 

714.585 193,140 349,250 291,677 1,548,652 
714,589 193,140 349,252 291,678 1,548,659 
714,589 193.140 349,252 291.678 1,548,659 
714,601 193.140 349,258 291,681 1,548,680 
714.565 193,140 349,240 291,670 1,548,615 

714.574 193,140 349,244 291,673 1,548,631 
714,567 193,140 349,240 291,670 1,548.617 
714,571 193,140 349,242 291,672 1,548.625 
714,599 193,140 349,257 291,680 1,548,676 
714,608 193,140 349,262 291,683 1,548,693 

33,172,906 9,286,659 15,770,380 16,615,302 74,745.247 

UPPER 
FEATHER 
DIVISION 

111 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

54 
40 

1 
143 

1,069 

139 
892 
39 

3,235 
416 

3,847 
10,956 

(&?) 
2,599 

2,595 
2,595 
2.600 
2,672 
2,687 

2,730 
2,774 
2,912 
3,058 
3,058 

3,058 
3,058 
3,058 
3,058 
3,058 

3,058 
3,058 
3,058 
3,058 
3,058 

3,058 
3.058 
3.058 
3,058 
3,058 

3,058 
3,058 
3,058 
3,058 
3.058 

3,058 
3.058 
3,058 
3.058 
3,058 

3,058 
3,058 
3,058 
3,058 
3,058 

3,058 
3,058 
3,058 
3.058 
3,058 

3.058 
3,058 
3,058 
3,058 
3,058 

173,652 

- 

SOUTH BAY AQUEDUCT 
Reach 1 ( Reach 2 ( Reach 4 I Reach 5 

171 PI 191 1101 

0 0 0 0 
37,396 5,522 0 0 

147,719 20,639 0 0 
149,750 15,574 19,405 0 
259,939 45,718 46,485 0 

270,890 23,799 63,921 0 
438,050 32,798 108,127 0 
410,919 44,277 66.973 706 
487,377 48,339 75,644 706 
381.734 44,852 64,833 71,376 

357,850 25,666 50.344 38,735 
347,941 30,606 56,800 100,106 
386,897 36,172 58,288 28,810 
456,381 57,081 83,120 61,623 
624.989 46,111 81,361 36,682 

614,362 47,862 123,838 91,096 
51 1.065 48,926 104,280 102.083 
671,195 125,224 176.855 50,289 
650,826 76,849 212,826 91,380 

1,128,863 212,974 242,118 110,792 

882,792 130,138 167,134 204,803 
1,170,235 143,563 252.422 118.318 
1,267,994 85.183 377,387 152,866 
1,994,397 1 13,792 340,334 33,898 
2,043,182 207,490 427,965 246,554 

1,830,559 285,924 305,198 159,090 
2,118,360 163,729 400,591 283,485 
2,045,279 186,859 303,444 370,466 
2,132,981 164,661 322,729 491,720 
2,189.012 256,201 360,413 566,055 

2,490,900 256,237 332,659 464.776 
3,129,062 818,368 509,195 401,244 
3,430,818 408.150 557,410 384,987 
3,139,344 401.075 563,423 372,719 
3,060,105 376,276 549,703 394,040 

2,949,412 364,573 536,465 393,605 
3,041,077 370,169 542,125 407,037 
3,034,383 366,642 538,204 397,962 
2,960,130 366.025 538,679 397,295 
2,961,691 366,183 539,120 399.520 

2,961.720 366,185 539,128 399,559 
2,961,901 366,204 539,179 399,817 
2,962,053 366,219 539,223 400,040 
2,962,344 366,249 539,304 400,449 
2,964.394 366,456 539,884 403,367 

2,964,408 366,457 539,887 403,385 
2,964,549 366,471 539,927 403.587 
2,964,715 366,488 539,973 403,821 
2,964,843 366,500 540,009 404.004 
2,965,210 366,538 540,113 404,524 

2,966,260 366,643 540,409 406,018 
2,966,346 366,652 540,433 406,141 
2,966,541 366,672 540,488 406,417 
2,966,666 366,687 540,530 406.628 
2,966,696 366,687 540,532 406,639 

2,966.71 1 366,688 540,536 406,659 
2,967,329 366,751 540.71 1 407,539 
2,967,326 366,750 540,710 407,536 
2,967,347 366,753 540,716 407,564 
2,967.098 366,728 540,646 407,213 

2,967,098 366,727 540,646 407,214 
2,967,106 366.728 540,648 407,220 
2,967,110 366,729 540,650 407,231 
2,967,088 366,727 540,643 407,194 
2,967.117 366.730 540.651 407,239 

2,967.049 366,723 540,632 407,140 
2,967,053 366.7'23 540,633 407,147 
2,967,053 366,723 540,633 407,146 
2,967,063 366.724 540,636 407.1 62 
2,967,031 366,721 540,627 407.1 18 

2,967,041 366.72 540,629 407,129 
2,967,033 366.722 540,628 407.120 
2,967,038 366,722 540,628 407,124 
2,967,061 366,724 540,635 407,158 
2,967.069 366,724 540,635 407.156 

160,016,343 19,651,874 29,011,710 21,623,229 





Calendar 

Year 

TABLE B- 1 1 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 
Minimum OMP&R Component of Transportation Charge (Continued) 

(in dollars) Sheet 3 of 8 

CALIFORNIA AQUEDUCT (continued) 

TOTAL 

SAN LUIS DIVISION 
Reach 3 I Reach 4 I Reach 5 ( Reach 6 I Reach7 I Subtotal 
1201 1211 1221 1231 1241 1251 

SOUTH SAN JOAQUIN DIVISION 
Reach 8C I Reach 8D I Reach 0 

1261 1271 1281 



TABLE B- 1 1 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 
Minimum OMP&R Component of Transportation Charge (Continued) 

( ~ n  dollars) Sheet 4 of 8 

Calendar 

Year 

1961 

TOTAL 

CALIFORNIA AQUEDUCT (continued) 

SOUM SAN JOAQUIN DIVISION (continued) 

35,442,541 24,383,826 22,101,195 34,547,324 36,229,077 250,800,318 31,042,152 21,618,866 243,840,093 

ReachlOA 

1291 1301 I311 1321 [=I 1341 [351 1361 1371 

0 0 0 o o o o n n 

ReachllB Reach12D Reach12E Reach138 Reach14A Reach148 Reach14C Reach15A 



TABLE B-11 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 
Minimum OMP&R Component of Transportation Charge (Continued) 

( ~ n  dollars) Sheet 5 of 8 

TOTAL 

Calendar 

Year 

CALIFORNIA AQUEDUCT (continued) 

Reach l6A 1 Subtotal 

1381 1391 

MOJAVE DIVISION 
SOUTH SAN JOAQUIN 
DIVISION (continued) 

Reach 17E I Reach 17F I Subtotal 

1401 1411 1421 

TEHACHAPI DIVISION 
Reach l8A 1 Reach 19 ) Reach lQC I Reach 2OA 

1431 I441 1451 1461 



TABLE B-l 1 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through - 
Minimum OMP&R componentof Transportation Charge (Continued) 

(in dollars) Shnnt a nf n -..--." ". " 

. . --.-- - , - - - , - . - 
TOTAL I 37,770,086 31,505.030 19,945,340 435,145,621 30,066.527 92,034,322 828,587,399 21,181,351 275,615,410 

Calendar 

Year 

CALIFORNIA AQUEDUCT (continued) 

MOJAVE DIVISION (continued) I SANTA ANA DIVISION 
Reach 206 I Reach 21 1 Reach 22A / Reach 226 I Reach 23 1 Reach 24 I Subtotal 

1471 1481 1491 [sol 1511 1521 1531 

- - - - - - . - 
Reach 25 1 Reach 26A 

1541 [551 



Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 
Minimum OMP&R Component of Transportation Charge (Continued) 

Iln dollars\ Sheet 7 of 8 

CALIFORNIA AQUEDUCT (continued) 

Calendar SANTA ANA DIVISION (continued) I WEST BRANCH 

I 
TOTAL 1 31,021,742 23,360,681 132,427,757 483,606,941 1 251,457,479 36,572,513 131,614,854 158,216,545 36,985,504 

Year Reach28G I Reach 28H I Reach 28J I Subtotal 

1561 I571 I91 1591 

Reach 29A I Reach 29F I Reach 29G I Reach 29H I Reach29J 
1601 1611 1621 1631 I641 



TABLE B- 1 1 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 
Minimum OMP&R Component of Transportation Charge (Continued) 

(in dollars) Sheet 8 of 8 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

CALIFORNIA AQUEDUCT (continued) 

WEST BRANCH (contd.) I COASTAL BRANCH 
Reach 30 I Subtotal 

1651 1661 

GRAND 

a) Includes certain costs lo  be assigned directly to Kern County Water Agency. Refer lo  Appendix B text discussion of Table 5 1 6 A  under "Project Water Charges.' 

2,329,284 13,942,990 
2,330,155 13,943,486 
2,280,733 13,894,266 
2,412,400 14,027,458 
1,565,374 13,180,670 

116,663,515 731,510,410 

Reach 31A(a 1 Reach 33A I Reach 34 I Reach 35 I Subtotal 
[67] 1681 (691 (701 171 ] 

3,521,593 5,880,301 1,385,213 1,359,389 12,146,496 
3,521,575 5,880,295 1,385,212 1,359,385 12,146,467 
3,521,584 5,880,300 1,385,213 1,359,386 12,146,483 
3,521,644 5,880,330 1,385,216 1,359,402 12,146.592 
3,521,656 5,880,339 1,385,218 1,359,401 12,146,614 

183,051,552 233,451,292 54,203,061 53,081,376 523,767,281 

Total 

1721 

- 

TOTAL 
(731 

110,011,246 
109,876,480 
110,154,571 
110,149,433 
110,383,910 

5,707,079,641 

116,424,078 
118,289,280 
116,567,388 
116,562,367 
116,796,867 

6,043,701,307 





TABLE B-12 

Variable OMP&R Costs to Be Reimbursed Through Variable 
OMP&R Component of Transportation Charge (Continued) 

(in dollars) Sheet 2 of 3 

[TOTAL 

alendar 

Year 

d) These values represent a proportionate allocation of the total variable OMPBR costs of pumping and recovery plants (Table 83) associated with net annual 
withdrawals from storage for Project Transportation Facilities. The allocation is determined annually by applying the following ratio, calculated from the data shown in 
Table 5 6 :  "Reservoir Storage Changes" (withdrawals, as a positive 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 respective reservoir. 

CALIFORNIA AQUEDUCT (continued) 
Reach l6A I Reach l7E I Reach l8A I Reach 22B I Reach 23 I Reach 24 I Reach 26A I Reach 28J 1 Reach 29A 

Chrisman 
Pumping 

Plant 
I101 1111 I121 1131 1141 . 1151 I161 I171 1181 

Edmonston 
Pumping 

Plant 
Alamo 

Powerplant 

Pearblossom 
Pumping 

Plant 

Mojave 
Siphon 

Powerplant 

Silverwood 
Lake 

(d 

Devil 
Canyon 

Powerplant 

Lake 
Perris 

(d 

Om 
Pumping 

Plant 



TABLE B- 12 

"Variable OMP&R Costs to Be Reimbursed Through Variable 
OMP&R Component of Transportation Charge (Continued) 

(cn dollars) Sheet 3 of 3 

2031 
2032 
2033 
2034 
2035 

TOTAL 

GRAND 

TOTAL 

1261 

Calendar 

Year 

e) Includes extra peaking costs assigned directly to Kern County Water Agency. Refer to Append~x 8 text discussion of Table 8-16A under 'Project Water Charges.' 

(17,940,193) 0 (29,277.160) 1 34 2,121,763 5,401,876 
(17,939,779) 0 (29,277,115) 0 2,121,221 5,400,246 
(17,936,094) 0 (29,268,357) 50.094 2,121,535 5,401,191 
(1 7,936,094) 0 (29,276,359) 0 2.123.723 5,407,783 
(17,871,112) 0 (29,138,763) 788,889 2,124,425 5,409,895 

(823,508.809) 1,955,818 (1,382,280,667) 3,477.949 84,527,602 195,143,576 

CALIFORNIA AQUEDUCT (continued) 

398,618,742 
398,516,044 
398,599,421 
399,176,915 
399,691,748 

15,043,623.279 

Total 

1251 

406,457,633 
406,352,935 
406,437,471 
407,023,046 
407,540,469 

15,356,427,225 

1191 1201 1211 1221 14 1241 

Reach 31A 

Las Perillas 
& Badger Hill 

Pumping 
Plants (e 

Reach 30 

Castaic 
Lake (d 

Reach 33A 

Devil's Den. 
Bluestone L 
Pdonio PP's 

San Luis Obispo Pwp 

Reach 295 

Castaic 
Powerplant 

Reach 296 

Warne 
Powerplant 

Reach 29H 

Pyramid 
Lake (d 



TABLE B-13 

Capital and Operating Costs of Project Conservation Facilities to 

Calendar 

Year 

1952 
1953 
1954 
1855 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1 963 
1964 
1985 

1 966 
1967 
1 968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1 985 

1 988 
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 
201 5 

201 6 
201 7 
201 8 
201 9 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 

a) Reimbursed 
b) Negot~aled 
c) Re~rnbursed 
d) Revenues 
e) Revenue cred~ts lhrough the minimum OMPLR component of the Delta Water Charge. 
f) Under amendments of Art~cies 22(e) and 22(g), plannlng and pre-operating cosls of additional Project C o n s e ~ a t ~ o n  Facil~t~es incurred through the previous year (1988) are 

reflected in the Della Water Charge. 
g) Replacement account charges under the minimum OMPBR component of the Delta Water Rate are zero for 1993. 

Planning and 
Pre-operating 

Costs (a (f 
161 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

107.780 
551.850 

1.081.023 
1.189.212 

793.399 
601.867 
516.650 

408.754 
287.374 
203.384 
201.907 
146.188 

205.234 
857.419 

2,131,288 
2.131.884 
3.734.312 

4.599.246 
4,594,682 
3.751.893 
3.743.484 
3.675.801 

3.104.934 
3,542.427 
3.734.970 
4,264,867 
3,327,639 

3,698,938 
13,482.000 
17.135.000 
16,049.000 
15,019,000 

15.018.M)O 
15,019,000 
8.01 9.000 
8.01 9,000 
6,019,000 

5.019.000 
4 469.000 
4.469.000 
4.469.000 
4,469,000 

4.469.000 
4,469.000 
4,469,000 
4,469.000 
4,469,000 

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 

216.208.51 1 

reflected in these net costs. 

Total 

171 

171.322 
312.190 
308.624 
194.645 

1,357,077 
6,210,709 
9.510.916 

11,390,588 
9.606.356 

18.251 ,089 
8,533,680 

72.472.985 
61.832.972 
70.888.154 

125.523.774 
94,660,535 
40,603,088 
(2,493,590) 
(6,887,950) 

(6,030,904) 
(6.1 11.562) 
(6.01 4.806) 
(5.852.045) 

(531,508) 

(3.322.340) 
16.256.942 
8.380.BM 
4.448.387 

11,023,882 

9,541,299 
19.796.290 
(5.21 8.406) 
10.993.246 
14.771.571 

23.055.237 
31,078,518 
31,981,942 
19,639,389 
48,776,421 

94,209,422 
67,366,009 
97,366,788 
73,132.297 
57.330.212 

41,385,017 
40,807,563 
32.390.1 31 
30.1 11.051 
27.1 91.039 

21.188.870 
20.931.775 
20,736,601 
21.202.710 
21,637,952 

22.245.367 
22,315,590 
22.506.295 
22,507.345 
21,732,386 

18.198.381 
18.003.683 
18,283,872 
17,963,664 
18.511.178 

18.140.475 
18.478.331 
18.297.371 
18,781,757 
17.932.483 

18,149,583 
18.587.690 
18.155.542 
18 578,606 
18,385,179 

18,871,742 
i9.575.912 
10,583,127 
19,360,656 
19,330,953 

19,322.989 
19.426.687 
19,342.527 
19.631.795 
21,416,911 

2,004,086,105 

Be Reimbursed Through Delta Water Charge 
( ~ n  dollars) 

(Portions of 

Capital 
Costs (a 

111 

171.322 
312.190 
308.824 
194.845 

1,357.077 
6,210,709 
9,510,916 

11 390,588 
14,456,356 

18.682.616 
9,012,960 

72,965,728 
82,490,522 
70.91 3.845 

125.205.400 
94,296.91 4 
39.888.442 
5,279.786 
4,130.490 

3,677,493 
4.569.024 
3,985.415 
6,859,998 
8,004,449 

5,870.528 
21.285.846 
7.713.249 
9,030.800 

10.372.762 

11 ,OQg,968 
16.486.519 
12.682.279 
10.189.236 
10,507,230 

18,417,129 
28.688.104 
26.594.01 3 
10.561.767 
25,888,651 

80,889,603 
54.279.153 
58.91 9.063 
35.29.4.710 
20,320,384 

3,888,081 
1.900.154 
2.413.045 
2.435.405 
1,067,260 

0 
0 
0 
0 
0 

0 
o 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1,060,381,437 

through the capital 
settlements a6 l o  the 
lhrough the mlnlmum 

credited lhrough the 

Project Consewation 
Oroville-Thermalito 

Operating 
Costs (c (g 

131 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

(1 4.000) 
(14.000) 
(14.000) 

I;$::{ 
1.303.821 
2,890,772 
4.818.634 

6,026,460 
5.378.401 
6,083,392 
6,873.552 
7,622,422 

6,956,842 
10,413,891 
12,750,917 
0,435,703 

13,066,608 

9.BS.085 
14.865.089 
21,787,322 
22,058,526 
23,317,540 

25,290.174 
22.941.987 
24,959,959 
29,701,755 
40.910.131 

33,756,883 
42,780,858 
44,730,726 
45.154.587 
45.337.848 

46,042,928 
47.043.409 
45.313.086 
43.01 1.646 
43.459.779 

39.524.870 
39.81 7.775 
39.622.601 
40,088,710 
40.523 952 

41.131.367 
41.201.599 
41 392.295 
41,393,345 
40.61 8.366 

41.553.381 
41,356,683 

0 '  41.618.872 
41.318.664 
41.868.178 

41.495.475 
41 833.331 
41,652,371 
42.116.757 
41,287.483 

41,504,583 
41,942,680 
41,510,542 
41,933,006 
41,740,178 

43.026.742 
42,930.91 2 
42.938.127 
42,715,656 
42.685.953 

42.677.989 
42,781,687 
42.697.527 
42 986.795 
44.771.911 

2,226,272,477 

Della Water Charge. 
planning costs from 1952 

of the Delta Water Charge. 
of the Delta Water Charge. 

Initial 
Upper Feather Lakes, 

Capital 
Cost 

Credits (b 
121 

0 
0 

0 

0 
0 
0 
0 

(4.850.000) 

(431.527) 
(479.280) 
(478.743) 
(751.330) 
(763.541) 

(748.649) 
(812.145) 
(431.574) 
(259,015) 
(203.733) 

(193.631) 

I;%;] 
(137.503) 
(234.567) 

(204.944) 
(150.214) 
(64.566) 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
o 
0 
0 
0 

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 1,520,320) 

cost component of the 
magnitude of S W  

OMPBR component 
capital cost component 

Facilities 
and California Aqueduct Facilities) 

Application of 
Power Revenues 

Capital 
Costs (d 

141 

0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

(951.000) 
(11,007,000) 
(1 4,650,000) 

(1 4.650.000) 
(14.650.000) 
(1 4.650.000) 
(1 7.950.000) 
(1 4.650.000) 

(1 4,650,000) 
(14.650.000) 
(1 4.650.000) 
(1 4.650.000) 
(14,850,000) 

(14.650.000) 
(1 4.650.000) 
(34,705,000) 
(1 4.650.000) 
114.650.000) 

(14,650.OW) 
(1 4,850,000) 
(14,650.000) 
(16.1 16.000) 
(1 4,650,000) 

(14,650,000) 
(1 4,850,000) 
(14,650.000) 
(14,850.000) 
(14,650,000) 

(14.650.000) 
(1 4,650,000) 
(1 4.650.000) 
(1 4,650,000) 
(1 4,850,000) 

(1 4.650.000) 
(1 4.650.000) 
(1 4.650.000) 
(1 4,650,000) 
(14.650.000) 

(1 4.650.000) 
(1 4.650.000) 
(1 4.650.000) 
(14,650,0001 
(14.650.000) 

(14,650.000) 
(14.650.000) 
(14,850,000) 
(14,650,000) 
(14,850,000) 

(14.650.000) 
(1 4,650,000) 
(1 4.650.000) 
(1 4,650,000) 
(1 4,650,000) 

(1 4.650.000) 
(14.650.000) 
(1 4,650,000) 
(14.650.000) 
(14,650,000) 

114.~~~00000) 
(14,650,000) 
(14,650,000) 
(14,650,000) 
(14.650.000) 

(14,850,000) 
(14,650,000) 
(14.650.000) 
(14,650,000) 
(1 4,650,000) 

(1.003.679.000) 

through 1978. 
Credits for Gianelli 

Orwille 
to: 
Operating 
Costs (e 

151 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

(1.500.000) 

(1.5'J'J.OOO) 
(1,500,000) 
(1,500,000) 
(1.500.000) 
(1 ,500,000) 

(1,500,000) 
(1 .KW).OOO) 
(1.500.000) 
(1.500.000) 
(1.500.000) 

(1.500.000) 
(1,500,000) 
(8,735.000) 

(10.348.000) 
(8.079.000) 

(9.107.000) 
(9,451,000) 
(8.677.000) 
(8,773,0001 
(8.498.000) 

l:;$:zI 
(8.768.000) 
(8.71 6.000) 
(8.705.000) 

(8,705,000) 
(8.705.000) 
(8,705,000) 
(8,705,000) 
(8.705.000) 

(8.705.000) 
(8.705.000) 
(8.705.000) 
(8.705.000) 
(8.705.000) 

l3E:E] 
(8.705.000) 
(8.705.000) 
(8.705.000) 

(8.705 000) 
(8.705.000) 

l2;:z:E{ 
(8.705.000) 

(8,705,000) 
(8.705.000) 
(8.705.000) 
(8.705.000) 
(8.705.000) 

(8,705,000) 
18,705,000) 
(8,705.000) 
(6,705,000) 
(8,705.000) 

(6,705,000) 
(8.705.000) 
(8.705.000) 
(8,705.000) 
(8.705.000) 

(8,705,000) 
(8,705,000) 
(8,705,000) 
(8,705,000) 
(8,705,000) 

(483.569.000) 

power generation are 



TABLE B-14 

Capital Costs of Transportation Facilities Allocated to Each Contractor 
(in dollars) Sheet 1 at A 

Calendar I Y u r  

-. . . . . . - . . 

Alameda Alameda Santa Clara San Luis Santa 

N a ~ a  Sdano County County Valley Obispo Barbara 
Countv I County I Total I FC&WCD, I Water I Water I Total I County I County I Total 

NORTH BAY AREA SOUTH BAY AREA I CENTRAL COASTAL AREA 

I K;&WCD I W A ( ~  I I Zone 7 I District I District I I FC&WCD I FC&WCD I 

its water supply contract. 

1 111 121 131 

TOTAL 

141 151 I61 171 

a) Costs from Table 5 1 0  allocated to Solano County Water Agency are reduced herein by $2,102,700 in 1986 and 81,823,500 in 1987 under provisions of Amendment No. 10 to 

39,339,702 90,443,909 
51,104,207 

181 191 1101 

10,630,092 54,243,613 
8,847,380 34,766,141 

254.91 9,799 
119,032.013 373,951,812 



TABLE B-14 

Capital Costs of Transportation Facilities Allocated to Each Contractor (Continued) 
( ~ n  dollars) Sheet 2 of 4 

Calendar 

Year 

I 

TOTAL 

1111 1121 1131 1141 1151 [I61 1171 1191 1-20] 

SAN JOAQUIN VALLEY AREA 

131,313 12,615,119 138,941,777 269,703 171,962,051 
5,461,374 1,701,725 1,606,263 277,412 10,957.365 

b) Costs from Table B-10 allocated to Devil's Den Water District are reduced herein by $14.088 in 1978 in accordance with a letter of agreement with the district. 

C) Costs from Table B-10 allocated to Empire West Side Irrigation District are reduced herein by $31,588 in 1978; $12.129 in 1980; $15,173 in 1981; $3,004 in 1983; 
and $43,033 in 1986 in accordance with letters of agreement with the districl. 

d) Costs related to maximum ankual entitlement of 15,000 acre-leet under Amendment No. 18 of the water supply conlract with Kern County Water Agency. 

Tulare Lake 
Basin 
Water 

Storage 
District 

County 
of 

Kings 
Total 

Dudley 
Ridge 
Water 
District 

Oak Flat 
Water 
District 

Future 
Contractor 

San Joaquin 
Valley 

Empire 
West Side 
Irrigation 
District(c 

Kern County Water Agency 

Agri- 
cultural 

Municipal 
and 

Industrial 

Municipal 
and (d 

lndustrial 



TABLE B-14 

Capital Costs of Transportation Facilities Allocated to Each Contractor (Continued) 

TOTAL 

( ~ n  dollars) Sheet 3 01 4 

Calendar 

Year 

SOUTHERN CALIFORNIA AREA 
Antelope 
Valley- 
East Kern 

Water 
Agency 

[211 [=I 1231 ~ 4 1  1251 1261 [271 1281 1291 POI 

Coachella 
Valley 
Water 
District 

Castaic 
Lake 
Water 

Agency 

Crestline- 
Lake 

Arrowhead 
Water 

Agency 

Desert 
Water 

Agency 

Littlerock 
Creek 

Irrigation 
District 

Mojave 
Water 

Agency 

Palrndale 
Water 
District 

San 
Bernardino 

Valley 
Municipal 

Water District 

San Gabriel 
Valley 

Municipal 
Water 
District 



TABLE B-14 

Capital Costs of Transportation Facilities Allocated to Each Contractor (Continued) 

341,042 
0 341,042 

of Amendment No. 7 to it6 water contract. 

(in dollars) Sheet 4 of 4 

under provision6 

TOTAL 

South Bay 
Area 

Future 
Contractor 

I391 

Calendar 

Year 

14,816,156 10,711,295 
1,386,271.273 1,684,577,373 

GRAND 

TOTAL 

1401 

FEATHER RIVER AREA 

e) Costs from Table B-10 allocated to MWDSC are reduced herein by $16,425,537 in 1972 

SOUTHERN CALIFORNIA AREA (continued) 

Total 

1351 1361 1371 1381 

Plumas 
County 

FCaWCD 

City 
of 

Yuba 
City 

Total 
County 

of 
Butte 

1311 1321 [=I 1341 

Ventura 
County 
Flood 

Control 
District 

San 
Gorgonio 

Pass 
Water 

Agency 

The 
Metropolitan 
Water District 
of Southern 
California(e 



TABLE B-15 

Capital Cost Component of Transportation Charge for Each Contractor (a, b 
(in dollars) h a a t  nf A 

I NORTH BAY AREA 
Calendar 

FC&WCD 

SOUTH BAY AREA CENTRAL COASTAL AREA 
Alameda Alameda Santa Clara San Luis Santa 
Cwnty County Valley Obispo Barbara 

FC&WCD, Water Water Total County Cwnty Total 
Zone 7 District District FC&WCD FCBWCD 

141 151 14 171 181 191 1101 

98,641,964 226,501,122 26,908,613 138,572,780 567,827,821 
TOTAL 127,859,158 22,666,945 88,997,222 265,797,015 833,624,836 

a) Unadiusted for prior overpayments or underpayments of charges. 
bj ~eteimined at ihe curreni ~roiect Interest Rate of 4.621 perceil per annum. 



TABLE B-15 

Capital Cost Component of Transportation Charge for Each Contractor (Continued) 
(in dollars) Sheet 2 of 4 

Calendar 

Year 

SAN JOAQUIN VALLEY AREA 

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 

c) Charges 

303,906 7,362 87,614 651,821 83,121 9,101,937 14,888 11,802 622,540 10,884,991 
303,906 7,362 87,614 651,821 83,121 9,101.937 14,888 11,802 622,540 10,884,991 
303,906 7,362 87,614 651,821 83,121 9,101.937 14,888 11,802 622,540 10,884,991 
303,906 7,362 84,885 651,821 83,121 9,101,937 14,888 11,802 622,540 10,882,262 
303,906 7,362 81,574 587,417 73,820 9,101,937 14,888 11,802 622,540 10,805,246 

303,906 7,362 75,554 531,348 66,017 9,101,937 14,888 11,802 622,540 10,735,354 
303,906 7,362 61,311 418,145 48,711 9,101,937 14.888 11,802 622,540 10,590,602 
303,906 7,362 38,579 315,457 34,069 9,101,937 6,368 11,802 622,540 10,442,020 
303,906 7,362 30,096 259,126 30,493 9,101,937 5,860 11,802 622,540 10,373.122 
303,906 7.362 28,286 227,672 29,104 9,101,937 5,610 11,802 622,540 10,338,219 

303,906 7,362 27,180 206,516 28,313 9,101,937 5,468 11,802 622,540 10,315,024 
303,906 7,362 26,563 196,794 27,950 9,101,937 5,401 11,802 622,540 10,304,255 
303,906 7.362 26,137 192,566 27,776 9,101,937 5,370 11,802 622,540 10,299,396 
303.906 7.362 25,616 190,526 27,675 9,101,937 5,353 11,802 622,540 10,296,717 
303,906 7.362 25,053 188,209 27,534 9,101,937 5,328 11,802 622,540 10,293,671 

303,906 7,362 24,785 186,348 27,344 9,101,937 5,293 11,802 622,540 10,291,317 
303.906 7,362 24,142 183,640 27,058 9,101,937 5,249 11.802 622,540 10,287.636 
303,906 7,362 21,703 181,779 26.866 9.101.937 5.227 11,802 622,540 10,283.122 
303,906 7,362 21,388 179,013 26.531 9.101.937 5,165 11,802 622.540 10,279,644 
303,906 7,362 21,099 176,264 26,193 9,101,937 5,097 11,802 622,540 10,276,200 

303,906 7.362 19,509 159,842 24,248 9,101,937 4,705 11,802 622.540 10,255,851 
303.906 7,362 19,487 161,983 24,288 9.101.937 4,716 11,802 622,540 10,258,021 
303,906 7,362 19.198 157,965 23,649 9,101,937 4,587 11,802 622.540 10,252.946 
303.906 7,362 16,589 152,205 22,916 9,101,937 4,440 11,802 622,540 10,245,697 
303,906 7,362 17,852 144,196 21,740 9,101,937 4,204 11,802 622,540 10,235,539 

495,708 31,751,612 518,650,220 732,243 615,031,502 
18,080,226 4,270.941 4,028,750 719,809 36,301,993 

under Amendment No. 18 of the water supply contract with Kern County Water Agency. 

Oak flat 
Water 
District 

Future 
Contractor 

San Joaquin 
Valley 

Dudley 
Ridge 
Water 
District 

Tulare Lake 
Basin 

Water Storage 
District 

Empire 
West Side 
Irrigation 
District 

County 
of 

Kings 

Kern County Water Agency 

Total 
Municipal 

and 
Industrial 

Municipal 
and (c 

lndustrial 
Agri- 

cultural 



TABLE B- 15 

Capital Cost Component of Transportation Charge for Each Contractor (Continued) 
(in dollars) Sheet 3 of 4 

Calendar 

Year 

SOUTHERN CALIFORNIA AREA 
Antelope I Castaic 1 Coachella 1 Crestline- I I Littlerock I I San Bernardino I San Gabriel 
Valley- 

East Kern 
Water Agency 

TOTAL 

1211 1221 1241 1251 1261 1271 1281 1291 1301 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 n n n 

Lake 
Water 

Agency 

Valley 
Water 
District 

Lake 
Arrowhead 

Water Agency 

Desert 
Water 

Agency 

Creek 
Irrigation' 
District 

Mojave 
Water 

Agency 

Palmdale 
Water 
District 

Valley 
Municipal 

Water District 

Valley 
Municipal 

Water District 



TABLE B- 15 

Capital Cost Component of Transportation Charge for Each Contractor (Continued) 
lin dollars\ Sheet A of 4 
\ -- r - .. . 

2031 
2032 
2033 
2034 
2035 

TOTAL 

South Bay 
Area 

Future 
Contractor 

1391 

Calendar 

Year 

216,091 14,405,862 98,476 18,203,090 
217,414 13,604,477 87.01 1 17,390,690 
205.404 12,045.551 71,008 15,504,237 
187,231 10,756,563 61,272 13,802,557 
173,996 9,924,067 55,989 12,671,999 

37,054,482 27,131,965 
3,497,010,780 4,247,742,896 

GRAND 

TOTAL 

I4001 

FEATHER RIVER AREA SOUTHERN CALIFORNIA AREA (continued) 

0 0 25 25 
0 0 23 23 
0 0 22 22 
0 0 21 21 
0 0 20 20 

0 869,969 
0 869,969 

Total 

City 
of 

Yuba 
City 

51,638 
51,983 
51,278 
47,683 
43,437 

18,895,556 

1351 1361 1371 1381 

Total 
County 

of 
Butte 

Pll I321 1331 1341 

Ventura 
County 

Flood Contrd 
District 

San Gorgonio 
Pass 
Water 

Agency 

Plumas 
County 

FCaWCD 

The Metropolitan 
Water District 
of Southern 
California 



TABLE B-16A 

Minimum OMP&R Component of Transportation Charge for Each Contractor 

Calendar l-J 
( ~ n  dollars) Sheet 1 of 4 

Napa 
CwnW I C w n h  Water I Total 1 EI; 1 EF: 1 Total I 

NORTH BAY AREA 

I FC~WGD I I Zone 7 I District I District I I FC~WCD I FC~&D I 
111 121 PI 141 151 161 171 181 191 1101 

SOUTH BAY AREA I CENTRAL COASTAL AREA 

2026 

2028 
2029 
2030 

2032 
2033 
2034 
2035 

TOTAL 

I I Alameda I Alameda I Santa Clara / I San Luis I Santa I 



TABLE B-16A 

Minimum OMP&R Component of Transportation Charge for Each Contractor (Continued) 
lln dollars) Shaat 7 nf A 

I TOTAL 

Calendar 

Year 

SAN JOAQUIN VALLEY AREA 

1111 114 1131 1141 1151 1161 1171 1181 1191 

Oak Flat 
Water 
District 

Dudley 
Ridge 
Water 
District 

Empire 
West Side 
Irrigation 
District 

County 
of 

Kings 

Tulare 
Basin 

Water Storage 
District 

Future 
Contractor 

San Joaquin 
Valley 

Total 

Kern County Water Agency 
Municipal 

and 
Industrial 

Agricultural 



TABLE B- 16A 

Minimum OMP&R Component of Transportation Charge for Each Contractor (Continued) 
(in dollars) Sheet 3 of 4 

SOUTHERN CALIFORNIA AREA I 
Calendar 

Year 

Antelope Castaic Coachella Crestline- 
Valley- Lake Valley Lake 

East Kern Water Water Arrowhead 
Water Agency Agency District Water Agency 

1201 121 1 1221 1231 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

Littlerock San Bernardino San Gabriel 
Mojave Palmdale Valley Valley 
Water Water Municipal Municipal 

Agency District Water District Water District 

1261 1271 1281 1291 

0 0 0 0 
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 
159,435,352 44,822,185 73,920,941 90,634.380 265,922.959 

89,559,294 12,470,029 2,860,972 20,872,133 70,754,268 



TABLE B- 16A 

Minimum OMP&R Component of Transportation Charge for Each Contractor (Continued) 
(in dollars) Sheet 4 of 4 

GRAND 

TOTAL 

SOUTHERN CALIFORNIA AREA (continued) FEATHER RIVER AREA 

Year 
pa& 
Water 

Agency 

San Gorgonio I The Metropdian I Ventura I South Bay 

[301 [311 [321 1331 1341 1351 1361 1371 [=I 
0 0 0 0 0 0 0 0 0 
o o o o o o n o n 

Water District 
of Southern 
California 

TOTAL 

County 
Rood Control 

District 

43,731,792 28,258,108 
3,742,782,060 4,646,024,473 

Total 

0 173,652 
0 173,652 

City 
of 

Yuba City 

26,852.131 
6,043,918,%7 

County 
of 

Butte 

Aumas 
County 

FCBWCD 
Total 

Area 
Future 

Contractor 



TABLE B-16B 

Minimum OMP&R Component of Transportation Charge for Each 
Contractor for Off-Aqueduct Power Facilities 

[in dollars) Sheet 1 of 4 

NORTH BAY AREA 
Calendar 

FC&WCD 

SOUTH BAY AREA 
Alameda Alameda Santa Clara 

FC&WCD. Water Water 
Zone 7 District District 

141 [51 161 [71 

CENTRAL COASTAL AREA 

Obispo Barbara 

FCBWCD FC&WCD 

181 PI 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 

I I I 

20,910,879 
11,388,309 32,299,188 

13,400,464 66,106,329 
13,436,987 39,268,878 TOTAL 

2,557,164 6,026,061 
3,468,897 



2031 
2032 
2033 
2034 
2035 

TOTAL 

TABLE B-16B 

Minimum OMP&R Component of Transportation Charge for Each 
Contractor for Off-Aqueduct Power Facilities (Continued) 

( ~ n  dollars) Sheet 2 of 4 

Calendar 

Year 

1971 
1972 
1 973 
1974 
1975 

SAN JOAQUIN VALLEY AREA 

Dudley Ridge 
Water 
District 

1111 1121 1131 1141 1151 1161 1171 1181 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

Empire 

West Side 
Irrigation 
District 

Kern County Water Agency 

County 
of 

Kings 

Municipal 
and 

Industiil 
Agricultural 

Oak Rat 
Water 
District 

Tulare Lake 

Basin 
Water Storage 

District 
Total 



I 
93,282,180 34,398,732 56,368,582 42,149,663 63,353,127 

TOTAL 47,988,285 4.082.831 2,041,052 14,806,800 24,142,897 

TABLE B- 16B 

Minimum OMP&R Component of Transportation Charge for Each 
Contractor for Off-Aqueduct Power Facilities (Continued) 

( ~ n  dollars) Sheet 3 of 4 

Calendar 

Year 

SOUTHERN CALIFORNIA AREA 
San Gabriel 

Valley 
Municipal 

Water 
District 

1191 1201 1211 124 1231 1241 1251 1261 I271 1281 

Sari 
Bernardino 

Valley 
Municipal 

Water District 

Palmdale 
Water 
District 

Mojave 
Water 

Agency 

Littlerock 
Creek 

Irrigation 
District 

Crestline- 
Lake 

Arrowhead 
Water 

Agency 

Coachella 
Valley 
Water 
District 

Antelope 
VaHey- 

East Kern 
Water 

Agency 

Desert 
Water 

Agency 

Castaic 
Lake 
Water 

Agency 





TABLE B-17 

Unit Variable OMP&R Component of Transportation Charge 
(in dollars per acre-foot) Sheet 1 of 4 

1 Unit Rate 1 Unit Rete ( Unit Rate I Unit Rate I Unit Rate I Unit Rate I Unit Rate I Unit Rate I Unit Rate I Unit Rate 

1 111 121 131 141 151 161 171 181 191 1101 

CALIFORNIA AQUEDUC? 
Reach 1 
Banks 

Pumping Plant 
1 Cumulative 

SOUTH BAY AQUEDUCT 
Reach 1 

South Bay and Del Valle 
Pumping Plants (b 

I Cumulative 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

7.4616865 7.4616866 13.1356723 20.5973589 22.0940800 29.5557666 34.7208404 47.6370119 12.9161715 12.9161715 
7.4597910 7.4597910 13.1322754 20.5920664 22.0884400 29.5482310 34.71 19840 47.6242155 12.9122315 12.9122315 
7.4608806 7.4608806 13.1342527 20.5951333 22.0917200 29.5526006 34.7171 170 47.6316212 12.9145042 12.9145042 
7.4685821 7.4685821 13.1477895 20.6163716 22.1144400 29.5830221 34.7529149 47.6787881 12.9258732 12.9258732 
7.4710448 7.4710448 13.1 521497 20.6231945 22.1217600 29.5928048 34.7643830 47.6763854 12.9120024 12.9120024 

NORTH BAY AQUEDUCT 

a) For the period 1968 through 1987, rates are for an interim facility. 
b) The relatively minor costs of Del Valle Pumping Plant have been combined w11h lhose of South Bay Pumping Plant lo sunplity the allocation procedure. 

Reach 38 
Cordelia Pumping Plant 
Napa County FC&WCD (a 

I Cumulative 

Reach 1 
Barker Slough 
Pumping Plant 

1 Cumulative 

Reach 3A 
Cordelia Pumping Plant 

Sdano County WA 
( Cumulative 



TABLE B-17 

Unit Variable OMP&R Component of Transportation Charge (Continued) 

Year 

(in dollars per acre-foot) Sheet 2 of 4 

CALIFORNIA AQUEDUCT (continued) 
Reach 4 

Do8 Amigos 
Reach 14A 

Buena Vista 
Pumping Plant 

1111 1121 [I31 [I41 1151 1161 1171 1181 1191 1201 

Unit Rate 

Reach 15A 
Wheeler Ridge 

Pumping Plant 
Cumulative 
Unit Rate Unit Rate 

Reach l 6 A  
Chrisrnan 

Cumulative 
Unit Rate 

Pumping Plant 

Reach 17E 
Edmonston 

Unit Rate 
Cumulative 
Unit Rate 

Pumping Plant 

Unit Rate 

Pumping Plant 
Cumulative 
Unit Rate Unit Rate 

Cumulative 
Unit Rate 



TABLE B-17 

Unit Variable OMP&R Component of Transportation Charge (Continued) 
(in dollars per acre-foot) Sheet 3 of 4 

CALIFORNIA AQUEDUCT (continued) 
Calendar Reach 18A 1 Reach 226 Reach 23 Reach 26A 1 Reach 29A 

Oso 
Pumping Plant 

Cumulative 
Unit Rate Unit Rate I 1291 1301 

Alamo 
Powerplant 

I Cumulative 

Pearblossom 
Pumping Plant 

I Cumulative 
Unit Rate Unit Rate I Unit Rate I Unit Rate I Unit Rate I Unit Rate 1 Unit Rate 1 Unit Rate 

Mojave Siphon 
Powerplant 

( Cumulative 

1211 1221 1231 1241 1251 1261 1271 1281 

Devil Canyon 
Powerplant 

( Cumulative 



TABLE B-17 

Unit Variable OMP&R Component of Transportation Charge (Continued) 
(in dollars ~ e r  acre-foot) Sheet A of A 

Calendar I h r  I 
- .. . 

CALIFORNIA AQUEDUCT (continued) 

Warne 

Reach 290 I Reach 29J 

Las Perillas and 
Badger Hill 

Devil's Den. Bluestone. 
and Polonio Pass Pumping 
Plants and San Luis 

Reach 31A 

Castaic 

Reach 3314 

-20.1565009 
-14.2397757 
-14.1643495 
-14.1623569 
-15.291 i o n  

Powerplant 

1311 1321 1331 1341 1351 1361 1371 1381 

Unit Rate 
Cumulative 
Unit Rate 

Powerplant 

Unit Rate 
Cumulative 
Unit Rate 

Pumping Plants 

Unit Rate 

Obispo Powerplant 
Cumulative 
Unit Rate Unit Rate 

Cumulative 
Unit Rate 



TABLE B-18 

Variable OMP&R Component of Transportation Charge for Each Contractor 
I lin dollars) Sheet 1 of 4 - - 

2031 
2032 
2033 
2034 
2035 

TOTAL 

Calendar 

Year 

CENTRAL COASTAL AREA 

738,894 572,479 1,311,373 
738,706 572,332 1,311,038 
738,815 572,417 1,311,232 
739,576 573,007 1,312,583 
739,820 573,197 1,313,017 

23,440,361 45,170,949 
21,730,588 

San Luis 
Obispo 
County 

FC&WCD 

SOUTHBAYAREA NORTH BAY AREA 

2,191,303 2,000,754 4,763,701 8,955,758 
2,190,714 2,000,217 4,762,422 8,953,353 
2,191,054 2,000,528 4,763,162 8,954,744 
2,193,224 2,002,509 4,767,879 8,963,612 
2,193,114 2,002,408 4,767,638 8,963,160 

80,990,369 368,452.785 
87,417,831 200,044,585 

181 191 i101 

Santa 
Barbara 
County 

FCBWCD 
Total 

Alarneda 
County 

FCBWCD. 
Zone 7 

2,669,328 4,856,=3 7,526,011 
2,668,547 4,855,260 7,523,807 
2,668.997 4,856,080 7,525,077 
2,672,055 4,861,644 7,533,699 
2,672,598 4,862,631 7,535,229 

176,775,205 
97,168,782 273,943,987 

Total 

141 14 161 171 

Total 
Napa 

County 
FCBWCD 

Alameda 
County 
Water 
District 

111 121 131 

Sdano 
County 

WA 

Santa Clara 
Valley 
Water 
District 



TABLE B-18 

Variable OMP&R Component of Transportation Charge for Each Contractor (Continued) 

2,373,110 
TOTAL 45,330.41 1 

(in dollars) Sheet 2 of 4 

Calenda 

Year 

SAN JOAQUIN VALLEY AREA 
Dudley 
Ridge 
Water 
District 

11 1 1  [=I 1131 [14l [I51 1161 [I71 1191 

Empire 
West Side 
Irrigation 
District 

Future 
Contractor 

San Joaquin 
Valley 

Kern County Water Agency 
County 

of 
Kings 

Municipal 
and 

Industrial 
Agricultural 

Oak Flat 
Water 
District 

Tulare 
Lake Basin 

Water Storage 
District 

Total 



TABLE B- 18 

Variable OMP&R Component of Transportation Charge for Each Contractor (Continued) 
( ~ n  dollars) Sheet 3 of 4 

Calendar 

Year 

SOUTHERN CALIFORNIA AREA 
San Gabriel 

Valley 
Municipal 

Water 
District 

1201 1211 1221 1231 1241 1251 I261 1271 1281 1291 

San 
Bernardino 

Valley 
Municipal 

Water District 

Mojave 
Water 

Agency 

Littlerock 
Creek 

Irrigation 
District 

Palrndale 
Water 
District 

Crestline- 
Lake 

Arrowhead 
Water 
Agency 

Coachella 
Valley 
Water 
District 

Antelope 
Valley- 

East Kern 
Water 
Agency 

Desert 
Water 
Agency 

Castaic 
Lake 

Water 
Agency 





I TABLE B-19 

Total Transportation Charge for Each Contractor 
(in dollars) Sheet 1 of 4 

NORTH BAY AREA 
Alameda 

N a ~ a  Sdano County 
County County Total FCBWCD, 

FCBWCD WA Zone 7 
111 121 131 141 

CENTRAL COASTAL AREA SOUTHBAYAREA 
Alameda I Santa Clara I Calendar 

Water Water 

151 161 
0 0 

2031 
2032 
2033 
2034 
2035 

TOTAL 

3,104,497 4,104,686 7,209,183 
3,092,692 4,084.986 7,177,678 
3,064,902 4,040,658 7,105,560 
3,001,676 3,968.170 6,969,846 
2,873,601 3,828,069 6,701,670 

153,673,418 352,125,168 
198,451.750 

3,328,676 3,104,446 7,807,347 14,240,469 
3,329,805 3,105.431 7.809.412 14,244,648 
3,329,985 3,105,553 7,809,459 14,244,997 
3,325,286 3,101,022 7,797,450 14,223,758 
3,317.375 3,093,732 7,779.265 14,190,372 

174,225,495 828,216,828 
177,938,742 476,052,589 

12,088,901 25,234,404 37,323,305 
12,091,776 25,239.611 37,331,387 
12,094,522 25,244,622 37,339,144 
12,096,048 25,247.308 37,343,356 
12,094,816 25,244,972 37,339,788 

1,046,388,058 
503,535,925 1,549,923,983 



TABLE B-19 

Total Transportation Charge for Each Contractor (Continued) 

/ Calendar 

1 Year 

( ~ n  dollars) Sheet 2 of 4 

SAN JOAQUIN VALLEY AREA 
Dudley 
Ridge 
Water 
District 
[lli 1121 1131 [141 [151 [161 1171 1181 1191 

Empire 
West Side 
Irrigation 
District 

Future 
Contractor 

San Joaquin 
Valley 

Kern County Water Agency 

County 
of 

Kings 

Municipal 
and 

Industrial 
Agri- 

cultural 

Oak Flat 
Water 
District 

Tulare 
Lake Basin 

Water Storage 
District 

Total 



TABLE B-19 

Total Transportation Charge for Each Contractor (Continued) 

Year 

( ~ n  dollars) Sheet 3 of 4 

SOUTHERN CALIFORNIA AREA 

2006 
2007 
2008 
2009 
2010 

2011 
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 

1201 1211 1221 [=I 1241 1251 1261 1271 1281 [=I 

San Bernardino 
Valley 

Municipal 
Water District 

San Gabriel 
Valley 

Municipal 
Water District 

Mojave 
Water 

Agency 

Littlerock 
Creek 

Irrigation 
District 

Palmdale 
Water 
District 

Desert 
Water 
Agency 

Crestline - 
Lake 

Arrowhead 
Water Agency 

Coachella 
Valley 
Water 
District 

Antelope 
Valley- 

East Kern 
Water Agency 

Castaic 
Lake 
Water 

Agency 



TABLE B-19 

Total Transportation Charge for Each Contractor (Continued) 
(in dollars) 

SOUTHERN CALIFORNIA AREA (continued) FEATHER RIVER AREA 
The Metropolitan Ventura County City 

San Gorgonio Water District Flood of County Plumas 
Pass of Southern Contrd Total Yuba of County Total 

Water Agency California District City Butte FC8WCD 
1301 1311 1321 1331 1341 1351 1361 1371 

0 0 0 0 0 0 0 
0 

0 
0 0 0 0 0 0 

0 
0 

692,178 0 777,395 0 0 0 
21,778 

0 
1,262,872 9,395 1,596,473 0 0 0 

21,906 
0 

2,184,551 17,799 2,707,839 0 0 405 405 

, South Bay 

Future 
Contractor 

Calenda~ 

Year TOTAL 1 



TABLE B-20A 

Calculation of Delta Water Rates 

Total 
Delta 

Water Rate 
131 

$3,948.96 159.02 AF 

-1237.00 

-1113.76 -81.24 AF 

$1,598.20 77.78 AF 

$20.55 per acre-loot 

$4,001.57 159.02 AF 

-1237.00 

-1195.21 -85.20 AF 

$1,569.36 73.82 AF 

$21.26 per acre-foot 

are properly classified 

as 'Minimum" OMP&R Costs. 
b) Including net credits of $4,850,000 for settlements as to the magnitude of Project Capital costs incurred prior to December 31, 1960, and net credits of $6,678,320 for 

settlement as tothe magnitude of Project Capital costs incurred during the 1961 through 1978 period. 
c) includes conservation power costs and credits at San Luis. 
d) Applying all Delta Water Charges paid prior to 1970 to reimburse Capital costs (the charge was not divided into components until 1970). 
e) Minimum replacement component costs for 1993, deleted in the 1993 Delta Water Rate, are included in the rate commencing in 1994. 

to 1992 at 4.621 percent per annum) 

Minimum Operation, 
Maintenance, Power 
and Replacement 
Component (a 

(21 

$1,373.32 (c 159.02 AF 

-313.23 

,404.68 -81.24 AF 

$655.41 77.78 AF 

$8.43 per acre-foot 

$1,412.45 (c 159.02 AF 

-313.23 

-438.08 -85.20 AF 

$661.14 73.82 AF 

$8.96 per acre-foot 

of Project water delivered, and therefore 

(Values in millions of 

Procedure 

Commencing in 1993 
Total Costs of "Initial' Project conservation 
Facilities to be Reimbursed and Project Water 
Entitlements during the Project Repayrrient Period. 

Less, Project Power Revenues to be Realized 
During the Project Repayment Period. 

Less, Delta Water Charges Paid and Project 
Water Entitlements, Prior to 1993. 

TOTAL 

Rate Applicable in 1993 (8 

Commencing in 1994 

Total Costs of "Initial' Project Conservation 
Facilities to be Reimbursed and Project Water 
Entitlements during the Project Repayment Period. 

Less, Project Power Revenues to be Realized 
during the Project Repayment Period. 

Less, Delta Water Charges Paid and Project 
Water Entitlements, Prior to 1994. 

TOTAL 

Rate Applicable 1994 through 2035 e) 

a) Considering that all operating costs of Project 

dollars [$]or millions of acre-feet [AF] discounted 

Capital Cost 
Component 

111 

$2,575.64 (b 159.02 AF 

-923.77 

-709.08 (d -81.24 AF 

$942.79 77.78 AF 

$12.12 per acre-foot 

$2,589.12 (b 159.02 AF 

-923.77 

-757.13 -85.20 AF 

$908.22 73.82 AF 

$12.30 per acre-foot 

Conservation Facilities will not vary with annual amounts 



TABLE B-20B 

Delta Water Rates by Facility 

Initial Conservation Facilities 

( ~ n  dollars per acre-foot) 

Oroville Division 

Water Supply and power costs (a 
Less, Oroville Power Revenues 

Item 

Subtotal I 4.91 

Delta Facilities (b 
California Aqueduct, portion 
Reach 1 
Reach 2A 
Reach 28 
Reach 3 

Capital Cost 
Component 

Subtotal 

Minimum Operation, 
Maintenance, Power 

and Replacement 
Component 

San Luis Facilities 
Planning and preoperating costs 
through 1991 

Less. Capital Cost Credits 

Less, Delta Water Charges paid 
prior to 1993 

Total 
Delta Water 

Rate 

131 

Rate applicable in 1993 c) I 12.12 8.43 

a) Includes revenue received from non-contractors. 

b) Includes (1) Delta Facility planning costs, (2) Delta Studies costs, and (3) Suisun Marsh Facilities Costs. 
c)+he replacement component may be included in future years. 



TABLE B-2 1 

Total Delta Water Charge for Each Contractor 

2031 531,537 892,982 1,424,519 978,028 892,982 2,126,147 3,997,157 531,537 967,099 1,498,636 
2032 531,537 892,982 1,424,519 978,028 892,982 2,126,147 3,997,157 531.537 967,099 1,498,636 
2033 531,537 892,982 1,424,519 978,028 892,982 2,126,147 3,997,157 531.537 967,099 1,498,636 
2034 531,537 892,982 1,424,519 978,028 892,982 2,126,147 3,997,157 531,537 967,099 1,498,636 
2035 531,537 892,982 1,424,519 978,028 892,982 2,126,147 3,997,157 531,537 967,099 1,498,636 

18,581,021 57,525,594 47,008,624 214,326,727 46,173,562 1 
TOTAL 38.944.573 48.972.857 118,345,246 25,384,620 71,558,182 

( ~ n  dollars) Sheet 1 of 4 

Calendar 

Year 

CENTRAL COASTAL AREA SOUTHBAYAREA 

Total 
San Luis 
Obispo 
County 

NORTH BAY AREA 

181 191 1101 

Santa 
Barbara 
County 

Total 

141 151 161 171 

Santa Clara 
Valley 
Water 
District 

Alameda 
County 

FCaWCD. 
Zone 7 

Total 
Napa 

County 
FCaWCD 

Alameda 
County 
Water 
District 

111 121 131 

Solano 
County 

W A 



TABLE B-21 

Total Delta Water Charge for Each Contractor (Continued) 

Calendar Dudley 
Ridge 
Water 
District 

(in dollars) 

Tulare 

Sheet 2 of 4 

SAN JOAQUIN VALLEY 
Kern County Water Agency 
Municipal I West Side 

Irrigation 
District 

I121 

0 
0 

Future 
Contractor 

San Joaquin 

1131 

and I Industrial / cultural 
Agri- I Kings I District I District 

1161 1171 1181 

2031 
2032 
2033 
2034 
2035 

TOTAL 

1,226,787 63,784 0 2,542,872 21,980,112 85,046 121,190 
1,226,787 63,784 0 

2,519,485 28,539,276 
2,542,872 21,980,112 85.046 121,190 

1,226,787 63,784 0 2,542,872 21,980,112 85,046 121,190 2,519,485 28,539,276 
1,226,787 63,784 0 2,542,872 21,980,112 85,046 121,190 2,519,485 28,539,276 
1,226,787 63,784 0 2,542,872 21,980.1 12 85,046 121,190 

2,519.485 28,539,276 
2,519,485 28,539,276 

3,618,831 135,388,748 
65,705,353 

4,509,538 
0 

132,667,750 
1,151,015,886 6,624,788 1,499,530,894 



TABLE B-21 

Total Delta Water Charge for Each Contractor (Continued) 
(in dollars) Sheet 3 of 4 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

2,942,588 1,152,372 491.140 123,317 810,062 48.901 1,080,083 367.824 2,181.427 612,330 
2,942,588 1,152,372 491,140 123,317 810,062 48,901 1,080,083 367.824 2,181,427 612,330 
2,942.588 1,152,372 491,140 123.317 810,062 48,901 1,080,083 367,824 2,181,427 612.330 
2,942,588 1,152,372 491.140 123,317 810,062 48,901 1,080,083 367,824 2,181,427 612,330 
2,942,588 1,152.372 491.140 123.317 810,062 48,901 1,080,083 367,824 2,181,427 612,330 

147,077,217 25,430,233 41,772,973 55,930,923 115,262,015 
60.195.390 6.379.096 2,527,011 19,341.744 32,160,083 

SOUTHERN CALlFORNlA AREA x 

San Gabriel 
Valley 

Municipal 
Water 
District 

1201 1211 1221 1231 1241 1251 1261 1271 1281 1291 

San 
Bernardino 

Valley 
Municipal 

Water District 

Palmdale 
Water 
District 

Mojave 
Water 

Agency 

Littlerock 
Creek 

Irrigation 
District 

Desert 
Water 

Agency 

Crestline- 
Lake 

Arrowhead 
Water 

Agency 

Coachella 
Valley 
Water 
District 

Antelope 
Valley- 

East Kern 
Water 

Agency 

Castaic 
Lake 
Water 

Agency 



Sheet 4 of 4 

TABLE B-21 

Total Delta Water Charge for Each Contractor (Continued) 
(~n dollars) 

Calendar E GRAND 

SOUTHERN CALIFORNIA AREA (continued) 

TOTAL I 
1301 1311 1321 1331 1341 1351 1361 P1 1381 

sari 
Gorgonio 

Pass 
Water 

Agency 

18,478.646 20,406,116 9,132,169 2,263,203 0 
TOTAL 2,223,270,430 2,768,231.877 21,006,285 32,401,657 

South Bay 
Area 

Future 
Contractor 

FEATHER RIVER AREA 
The 

Metropolitan 
Water District 
of Southern 
California 

City 
of 

Yuba 
City 

Ventura 
County 
Flood 

Control 
District 

County 
of 

Butte 

Total Plumas 
County 

FCaWCD 

Total 



TABLE B-22 

Total Water System Revenue Bond Surcharge for Each Contractor 

Calendar 

FC&WCD 

fin dollars) Sheet 1 of 4 

TOTAL 

CENTRAL COASTAL AREA TH BAY AREA 

San Luis 
Obispo 
County 

SOUTHBAYAREA 

Solano 
County 

W A 

5,954,739 15,079,347 
9,124,608 

Total 

(81 191 1101 

Santa 
Barbara 
County 

Total 

121 131 

6,867,648 32,162,331 
6,166,131 19,128,552 

Total 

141 151 161 (71 

Santa Clara 
Valley 
Water 
District 

Alameda 
Cwnty 

FCaWCD, 
Zone 7 

20,900.080 
10,240,464 31,140,544 

Alameda 
County 
Water 
District 



TABLE B-22 

Total Water System Revenue Bond Surcharge for Each Contractor (Continued) 
( ~ n  dollars) Sheet 2 of 4 

Calendar 

Year 

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 

299,136 14,710,515 405,079 13,389,501 
6,548,743 0 135,378,741 542,897 171,274,612 

SAN JOAQUlN VALLEY AREA 

Dudley 
Ridge 
Water 
District 

[III [72l 1131 1141 1151 [I61 1171 1181 [I91 

Empire 
West Side 
Irrigation 
District 

Future 
Contractor 

San Joaquin 
Valley 

Kern County Water Agency 

County 
of 

Kings 

Municipal 
and 

Industrial 
Agri- 

cultural 

Oak Rat 
Water 
District 

Tulare 
Lake Basin 

Water 
Storage 
District 

Total 



TABLE B-22 

Total Water System Revenue Bond Surcharge for Each Contractor (Continued) 

- 

23,037,244 5,111,211 8,426,210 10,514,966 28,457.707 
TOTAL 13,305,882 1,452,153 404,763 2,996,529 

(in dollars) Sheet 3 of 4 

Calendar 

Year 

SOUTHERN CALIFORNIA AREA 

1201 1211 In1 1231 [24l 1251 1261 1271 1281 1291 

Palmdale 
Water 
District 

Littlerock 
Creek 

Irrigation 
District 

Desert 
Water 

Agency 

San 
Bernardino 

Valley 
Municipal 

Water District 

Mojave 
Water 

Agency 

Crestline 
Lake 

Arrowhead 
Water 

Agency 

San Gabriel 
Valley 

Municipal 
Water 
District 

Coachella 
Valley 
Water 
District 

Antelope 
Valley- 

Eaat Kern 
Water 

Agency 

Castaic 
Lake 

Water 
Agency 



TABLE B-22 

Total Water System Revenue Bond Surcharge for Each Contractor (Continued) 
Sheet 4 of 4 

7 
(in dollars) 

Calendar 

Year 

South Bay 
Area 

Future 
Contractor 

GRAND 

TOTAL 

SOUTHERN CALIFORNIA AREA (continued) 
San 

Gorgonio 
Pass 

Water 
Agency 

FEATHER RIVER AREA 

City 
of 

Yuba 
City 

[ ~ O I  Pll I321 1331 

The Metropolitan 
Water 
District 

of Southern 
California 

1341 1351 1361 I371 

County 
of 

Butte 

Ventura 
County 
Rood 

Control 
District 

Total Plumas 
County 

FCBWCD 

Total 



TABLE B-23 

Total Transportation and Delta Water Charge for Each Contractor 
fin cinII>rs\ ' Sheet 1 of 4 

Calendar 

1962 
1 963 
1 964 
1965 

1966 
1967 
1968 
1969 
1970 

SOUTH BAY AREA I CENTRAL COASTAL AREA I NORTH BAY AREA 
Y 

- - 

Alameda Alameda Santa Clara San Luis Santa 
County County Valley Obispo Barbara 

FC8WCD. 1 Water I Water I Total 1 County I County I Total 1 Napa I S: 1 TM 
County County 

FC&WCD 
Ill 121 PI 

Zone 7 ( District I District I FC&WCD FC&WD 

141 151 161 171 181 191 1101 

2006 
2007 
2008 
2009 
2010 

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 



TABLE B-23 

Total Transportation and Delta Water Charge for Each Contractor (Continued) 
(in dollars) Sheet 2 of 4 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

SAN JOAQUIN VALLEY AREA 

2,934,701 143,414 244,159 6,228,071 64,859,530 181,255 224,767 
2,934,396 143,398 244,136 6,229,485 64,852,917 181,244 6,010,594 224,745 
2,934,567 143,407 243,848 6,225,255 64,856,614 181,126 6,0Q".62 224,758 
2,935,568 143,458 243,243 6,221,295 64,879,221 181,049 6,010,315 224,822 
2,934,875 143,422 242,507 6,210,474 64,868,568 180,764 224,743 6,012,374 6,010,947 

6,047,472 358,670,352 10,194,585 
160,646,545 

324,277,535 
15,823,773 3,496,025,761 12,505,814 

Dudley 
Ridge 
Water 
District 

60,826,491 
88,820,283 
80,819,690 
80,841,030 
80,816,300 

4,386,191,837 

Empire 
West Side 
Irrigation 
District 

1111 1121 1131 1141 1151 1161 1171 1181 

Future 
Contractor 

San Joaquin 
Valley 

1191 

Kern County Water Agency 
County 

of 
Kings 

Municipal 
and 

Industrial 
Agri- 

cultural 

Oak Flat 
Water 
District 

Tulare Lake 
Basin 

Water Storage 
District 

Total 



TABLE B-23 

Annual Surplus and Unscheduled Water Deliveries 
Sheet 3 of 4 (acre-feet) 

I I SAN JOAQUIN VALLEY AREA I SOUTHERN CALlFORNlA AREA I TOTAL 1 

Calendar 

Vear(a 

TOTAL 

SOUTHBAYAREA 

1 r n ( d  0 0 0 90 0 90 
199l(d 0 0 0 0 0 0 

TOTAL 291,118 18,182 3,409,779 19,831 864,371 4,603,281 

a) All deliveries are surplus water deliveries unless otherwise indicated. 

NORM BAY AREA 

768 2,753 3,521 

Calendar 
Year(a 

b) Includes surplus and unscheduled water. 
c) Includes 12,270 acre-feet of 1985 surplus water carried over and delivered during January and February 1986. Also includes 

Area 
Total 

ACFC 
8 WCD, 
ZONE7 

3,636 4,147 121,952 129,735 

22.034 acre-feet of unscheduled water. 

d) Unscheduled water only. 
e) Devil's Den Water District merged with Castaic Lake Water Agency effective January 1, 1992. 

141 [51 [61 [71 

Area 
Total 

NC 
FCBWCD ACWD 

111 121 131 

SCWA 

- - -  - 

SCVWD 

ALL 
AREAS 
1171 

CLWA(e DRWD 
181 191 [lo1 1111 [121 ~131 

OFWD 
[I41 1151 1161 

LClD EWSID 
~ e a  
Total TLBWSD KCWA 

Area 
Total 



TABLE B-23 

Total Transportation and Delta Water Charge for Each Contractor (Continued) 
lin dollars) 

Calendar 

Year 

1961 
1962 
1963 
1 964 
1965 

1966 
1967 
1 968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

Sheet 4 of 4 

1 
+- 

Ventura 
Gorgonio Metropolitan County 1 Watexstrict 1 Z 

, 1 Water of Southern Control 
Agency California District 

I301 I311 1321 

(continued) 

South Bay 

Future I 
FEATHER RIVER AREA 

TOTAL 1 
Contractor + 

I TOTAL I 



TABLE B-24 

Equivalent Unit Charge for Water Supply for Each Contractor (a 
( ~ n  dollars per acre-foot) 

Transportation Charge 

Project Service Area Capital Minimum Off- Variable Delta 
and Cost OMP&R Aqueduct OMP&R Water 

Water Supply Contractor Component Component Component Component Total Charge 

111 PI PI [41 151 PI 

Unit 

FEATHER RIVER AREA I I I 1 
City of Yuba City 
County of Butte 
Plumas County Flood Control and 
Water Conservation District 

Feather River Area I 
NORTH BAY AREA I 

Napa County Flood Control and 
Water Conservation District 

Solano County Water Agency 

North Bay Area 

1 SOUTH BAY AREA 

Alameda County Flood Control and 
Water conservation District, Zone 7 

Alameda County Water District 
Santa Clara Valley Water District 

South Bay Area 

SAN JOAQUIN VALLEY AREA 

County of Kings 
Dudley Ridge Water District 
Empire West Side lrrigation District 
Kern County Water Agency 
Oak Flat Water District 
Tulare Lake Basin Water Storage District 

San Joaquin Valley Area 
I 

CENTRAL COASTAL AREA I 
San Luis Obispo County Flood Controi 
and Water Conservation District 

Santa Barbara County Flood Controi 
and Water conservation District 

Central Coastal Area 
I 

SOUTHERN CALIFORNIA AREA I 
Antelope Valley-East Kern Water Agency 
Castaic Lake Water Agency 
Coachella Valley Water District 
Crestiine-Lake Arrowhead Water Agency 
Desert 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 Metropolltan Water District 
of Southern California 

Ventura County Flood Control District 

a) Hypothetical charges, which, if assessed on all 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 a sum at the end of the period financially equivalent to all Transportation Charge and Delta Water Charge payments 
required under a water supply contract, considering interest at the Project Interest Rate, 4.621 percent per annum. 

Southern California Area 60.61 42.75 31.35 78.67 213.38 

ALL AREAS 

24.49 

38.87 27.51 18.00 46.35 130.73 1 20.96 3.58 155.27 

4.99 242.86 1 
I 



Calendar 

TABLE B-25 

Total Transportation and Delta Water Charge for Each Contractor 

1,325,426,936 282,560,438 465,186,119 
TOTAL 554,221,300 68,519,449 

( ~ n  dollars) 

SOUTHERN CALIFORNIA AREA 
Antelope 
Valley - 

East Kern 
Water 

Agency 

1201 1211 1221 1231 1241 1251 1261 1271 1281 1291 

Castaic 
Lake 

Water 
Agency 

Coachella 
Valley 
Water 
District 

Crestline - 
Lake 

Arrowhead 
Water 

Agency 

Desert 
Water 
Agency 

Littlerock 
Creek 

Irrigation 
District 

Mojave 
Water 
Agency 

Palmdale 
Water 
District 

San 
Bernardino 

Valley 
Municipal 

Water District 

San Gabriel 
Valley 

Municipal 
Water 
District 



TABLE B-26 

Capital Costs of Each Aqueduct Reach to Be Reimbursed Through Capital Cost 
Component of East Branch Enlargement Transportation Charge 

( ~ n  dollars) Sheet 1 of 2 

CALIFORNIA AQUEDUCT 1 
MOJAVE DIVISION 

Reach l 8 A  ( Reach lS ( Reach ZOA I Reach20B 1 Reach21 I Reach22A 1 Reach 22B / Reach23B 

111 121 131 141 151 161 171 181 

Calendar 
Year 

2000 

TOTAL 



TABLE B-26 

Capital Costs of Each Aqueduct Reach to Be Reimbursed Through Capital Cost 
Component of East Branch Enlargement Transportation Charge (Continued) 

(~n dollars) Sheet 2 of 2 

CALIFORNIA AQUEDUCT (continued) 
Calendar MOJAVE DIVISION (continued) SANTA ANA DIVISION GRAND 

Year Reach 23C I Reach 24 I Total Reach 25 I Reach 26A 1 Reach 266 I Total TOTAL 

191 1701 1111 1121 1131 1141 1151 1161 

1952 0 0 0 0 0 0 
1953 0 0 0 0 

0 0 
0 

1 954 
0 

0 
0 

0 0 0 0 0 
0 

1 955 0 0 0 0 0 0 0 
0 0 

0 

1956 0 0 0 0 0 
1957 0 0 0 0 

0 
0 

0 
0 

0 

1958 0 0 0 0 0 0 
0 0 

1959 0 0 0 
0 0 

0 0 0 
1960 0 0 0 0 0 0 0 

0 0 
0 

1961 0 0 0 0 0 0 0 
1962 0 0 0 0 0 0 

0 

1963 0 0 0 0 0 0 
0 0 

1964 0 0 0 0 0 0 
0 0 

1965 0 0 0 
0 0 

0 0 0 0 0 

1 966 0 0 0 0 0 
1967 

0 
0 0 0 0 0 0 

0 0 

1968 0 0 0 0 
0 0 

0 
1969 0 0 0 0 0 

0 0 
0 

0 
1970 0 0 0 0 0 0 0 0 0 

0 

i 9 n  o o o o o o 
1972 0 0 0 0 0 0 

0 0 

1973 0 0 0 0 0 
0 0 0 

1974 0 0 0 0 
0 

0 
0 

1975 
0 

0 0 0 0 0 0 0 
0 0 

0 

1976 0 0 0 0 0 
1977 

0 
0 0 0 0 

0 0 
0 

1978 
0 

0 0 0 0 0 0 
0 0 

1979 0 0 117,000 0 
0 0 

0 
1980 

0 
0 0 0 0 0 0 274,000 

0 
274.000 

1 17,000 

1981 0 0 520,000 0 0 0 
1982 0 0 

0 520,000 
3,oss,wo o 'a o 

1983 0 0 5,225,000 
0 3,089,OO.; , 

0 0 0 
1984 0 2,911,000 0 0 50,000 

0 
0 

5,225,001i 

1985 0 0 4,336,000 0 617,000 39,000 656,000 4,992,000 
50,000 2,961,000 

1986 25,000 0 19,749.000 0 1.926.000 154,000 
1987 178,000 0 28,517,000 0 3,699,000 437,000 21,829.000 2,080,000 

1988 632,000 0 12,786,000 0 5,736,000 3,329,000 32,653,000 
4,136,000 

1989 1,130,000 0 0 41,463,000 1,650,000 
9,065,000 

13,623,000 
21,851,000 

1990 2,066,000 0 30,392,000 0 31,341,000 1,650,000 32,991,000 63,383,000 
43,113,000 56,736,000 

1991 4,980,000 0 25,023,000 0 29,334,000 999,000 
1992 18,568,000 0 40,489,000 0 28,188,000 299,000 

30,333,000 55,356,000 

1993 16,301,000 0 0 34.074.000 0 
28,487,000 

32,623,000 
M),976,000 

1 894 
34,074,000 

8,039,000 0 18,038,000 25,112.000 0 
66,697,000 

0 
1995 1,103,000 0 1,103,000 0 100,000 0 25,112,000 100,000 43,150,000 1,203,000 

1996 0 0 0 0 0 0 
1997 0 0 0 0 0 

0 
0 

0 

1998 0 0 0 0 0 0 
0 0 

1999 0 0 0 0 0 
0 

0 
0 

2000 0 0 0 0 0 0 0 
0 0 

0 
TOTAL 53,022,000 0 238,815,000 0 231,590,000 8,607,000 210,197,000 449,012,000 



TABLE B-27 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through Minimum 
OMP&R Component of East Branch Enlargement Transportation Charge (a 

( ~ n  dollars) Sheet 1 of 2 

Under Article 49(e)(l), the contractors participating in the Easl Branch Enlargement will also share in the remaining 
minimum OMPLR costs of the affected reaches according toa formula to be developed by D W  in consultation with 

the affected contractors. Once the formula is developed, subsequent versions of this table will reflect the transfer of 

a share of the minimum OMPBR costs presently shown in Table EL1 1. 

Calendar 

Year 

1971 
1972 
1973 
1974 

/rC875 

2034 
2035 

TOTAL 

CALIFORNIA AQUEDUCT 
MOJAVE DIVISION 

Reach 18A I Reach 19 I ReachPOA I Reach BOB 1 Reach21 I Reach 22A I Reach 228 I Reach 238 

I11 I21 131 141 151 161 171 I81 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 53,130 0 
0 0 0 0 0 0 53,130 0 

0 0 0 0 0 0 2,417,480 0 

a) Presently, this table shows only the estimated incremental minimum OMPLR costs attrtbulable to East Branch Enlargement. 



TABLE B-27 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through Minimum 
OMP&R Component of East Branch Enlargement Transportation Charge (Continued) 

\ -- - -, 
CALIFORNIA AQUEDUCT (continued) 

MOJAVE DlVlSlON (continued] I SANTA ANA DIVISION Calendar 

Year I Reach 23C 1 Reach 24 I Subtotal I Reach 25 I Reach 26A I Reach 266 I Subtotal 

191 1101 1111 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2023 
2034 
2035 

TOTAL 

1121 1131 ~ 4 1  1151 

16,380 0 69,510 
16,380 0 69,510 
16,380 0 69,510 
16,380 0 69,510 
16,380 0 69,510 

16,380 0 69,510 
16,380 0 69,510 
16,380 0 69,510 
16,380 0 69,510 
16,380 0 69,510 

16,380 0 69,510 
16,380 0 69,510 
16,380 0 69,510 
16,380 0 69,510 
16,380 0 69,510 

16,380 0 69,510 
16,380 0 69,510 
16,380 0 69,510 
16,380 0 69,510 
16,380 0 69,510 

1.084.218 0 3,501,698 



TABLE B-28 

Capital Costs of East Branch Enlargement Facilities Allocated to Each Contractor 

Calendar 

Year 

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 
moo 

TOTAL 

(in dollars) 

Total 

181 

SOUTHERN CALIFORNIA AREA 

111 121 131 H 1 51 161 14 

San 
Eernardino 

Valley 
Municipal 

Water District 

Antelope 
Valley- 

East Kern 
Water 

Agency 

Desert 
Water 

Agency 

The 
Metropolitan 
Water District 
of Southern 
California 

Coachetla 
Valley 
Water 
District 

Mojave 
Water 

Agency 

Palmdale 
Water 
District 



TABLE B-29 

Capital Cost Component of East Branch Enlargement Facilities 
Transportation Charge for Each Contractor 

(in dollars) 

Calendar 

Year 

I SOUTHERN CALIFORNIA AREA 
Antelope 
Valley - 

East Kern 
Water Agency 

2031 
2032 
2033 
2034 
2035 

TOTAL 

[ll [21 PI I41 I51 [el I71 

Coachella 
Valley 
Water 
District 

a) Under Article 49(d)@)(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 Water System Revenue Bonds. This election made via a letter of agreement signed June 1, 1987. As of 
June 30, 1992, $5,479,000 ha6 been received from the San Bernardino Valley Municipal Water District. 

0 0 0 0 0 0 
0 0 0 0 0 

0 
0 

0 0 0 0 0 
0 

0 
0 0 0 0 0 0 

0 

0 0 0 0 0 0 0 
0 

1,705.089 132,147,404 42,138,051 47,505,001 313,421 0 916,978,694 

Desert 
Water 

Agency 

0 
0 
0 
0 
0 

1,140,787,660 

Mojave 
Water 

Agency 

Palmdale 
Water 
District 

The Metropolitan 
San Bernardino Water District 
Valley Municipal of Southern 

Water District (a California 



TABLE B-30 

Minimum OMP&R Component of East Branch Enlargement 
Facilities Transportation Charge for Each Contractor 

(in dollars) 

Calendar 

Year 
Total 

SOUTHERN CALIFORNIA AREA 
The 

Metropolitan 
Water District 
of Southern 
California 

Palmdale 
Water 
District 

Antelope 
Valley- 

East Kern 
Water Agency 

Sen 
Bernardino 

Valley 
Municipal 

Water District 

Desert 
Water 

Agency 

Coachella 
Valley 
Water 
District 

Mojave 
Water 

Agency 



TABLE B-31 

Total East Branch Enlargement Facilities Transportation Charge for Each Contractor 
(in dollars) 

Calendar 

Year 

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 
2015 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 

Total 

181 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

13,308,013 
13,976,226 
73,978,080 

13,978,955 
29,749,450 
32,745,595 
32,917,152 
32,947,673 

32,705,960 
32,721,291 
32,714,229 
32,751,670 
32,781,948 

32.830.234 
32,863,008 
32,896,108 
32,940,%5 
32,971,941 

33,012,389 
33,051,750 
33,084,966 
33,126,274 
33,168,413 

33,206,745 
33,253,976 
33,294,145 
33,349,471 
33,399,991 

33,456,150 
33,515,181 
33,594,818 
33,670,494 
33,766,666 

33,816,801 
33,881,565 
20,536,428 
21,279,806 
20,011,626 

3,292.21 1 
84,630 
84,630 
84,630 
84,630 

84,634 
84,630 
84,630 
84,630 
84,630 

1,145,309,334 

SOUTHERN CALIFORNIA AREA 
Antelope 
Valley- 

East Kern 
Water 

ACIency 

I11 I21 131 141 151 I61 171 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

19,891 1,541,583 491,567 554,176 3,656 0 10,697,140 
20,890 1,618,988 516,249 582,002 3,840 0 11,234,257 
20,892 1,619,203 516,318 582,079 3,840 0 11,235,748 

20,894 1,619,305 516,350 582,116 3,841 0 11,236,449 
43,995 3,445,767 1,098,035 1,238,124 8,087 7,287 23,908,155 
48,714 3,793,427 1,209,868 1,361,789 8,954 4,220 26,318,623 
48,714 3,815,176 1,217,569 1,361,920 8,954 3,322 26,461,497 
48,733 3,818,919 1,218,599 1,362,540 8.958 2,166 26,487,758 

48,758 3,788,136 1,206,988 1,363,244 8.962 61 9 26,289,253 
48,781 3,789,912 1,207,555 1,363,882 8,967 619 26,301,575 
48,770 3,789.094 1,207,294 1,363,568 8,965 619 26,295.899 
48,826 3,793,431 1,208,677 1,365,147 8.975 619 26,325,995 
48,871 3,796,938 1,209,795 1,366,408 8,983 619 26,350,334 

48,944 3,802,532 1,211,579 1,368,419 8.997 619 26,389,144 
48,993 3,806,328 1,212,789 1,369,783 9.006 619 26,415,490 
49,042 3,810,162 1,214,012 1,371,162 9,015 619 26,442,096 
49,108 3,815,277 1,215,643 1,373,001 9,027 619 26,477,590 
49,155 3,818,947 1,216,813 1,374,320 9,035 619 26,503,052 

49,216 3,823,632 1,218,307 1,376,004 9,047 619 26,535,564 
49,275 3,828,192 1,219,761 1,377,643 9,057 619 26,567,203 
49,324 3,832,039 1,220,988 1,379,026 9,067 619 26,593,903 
49,386 3,836,824 1,222,514 1.380.746 9,078 619 26,627,107 
49,449 3,841,706 1,224,070 1,382,501 9,089 619 26,660,979 

49,506 3,846,146 1,225,486 1,384,097 9,100 619 26,691,791 
49,577 3,851,617 1,227,231 1,386,064 9,113 619 26,729,755 
49,637 3,856,270 1,226,714 1,387,737 9,124 619 26,762,044 
49,720 3,862,679 1.230.758 1,390,041 9,139 619 26,806,515 
49,795 3,868,531 1,232,624 1,392,145 9,153 619 26,847,124 

49,879 3,875,037 1,234,699 1,394,483 9,168 619 26,892,265 
49,967 3,881,875 1,236,879 1,396,941 9,185 619 26,939,715 
50,086 3,891,100 1,239,821 1,400,258 9,207 619 27,003,727 
50,199 3,899,866 1,242,616 1,403,409 9,227 619 27,064.558 
50,343 3,911,007 1,246,168 1,407,414 9,254 619 27,141,861 

50,418 3,916,814 1,248,020 1,409,502 9,268 619 27,182,160 
50,515 3,924.316 1,250,412 1,412,198 9,285 619 27,234,220 
30,568 2,378,433 757.474 856,476 5,619 619 16,507,239 
31,680 2,464,544 784,933 887,432 5,823 619 17,104,775 
29,784 2,317,640 738,089 834,623 5,475 619 16,085,396 

4,794 380,884 120,513 138,388 881 619 2,646,132 
0 9,322 2,032 4,817 0 619 67,840 
0 9,322 2,032 4.817 0 619 67.840 
0 9,322 2,032 4,817 0 619 67,840 
0 9,322 2,032 4,817 0 619 67,840 

0 9,322 2.032 4,817 0 619 67,840 
0 9,322 2,032 4,817 0 619 67,840 
0 9,322 2,032 4,817 0 619 67,840 
0 9,322 2,032 4,817 0 619 67,840 
0 9,322 2,032 4,817 0 619 67,840 

1,705,089 132,656,175 42,264,065 47,724,181 313,421 41,755 920,604,648 

Mojave 
Water 

Agency 

Coachella 
Valley 
Water 
District 

Desert 
Water 

Agency 

Palmdale 
Water 
District 

San Bernardino 
Valley 

Municipal 
Water 
District 

The 
Metropolitan 

Water District 
of Southern 
California 



TABLE B-32 

Equivalent Unit Transportation Costs of Water Delivered from or Through Each Aqueduct Reach (a 

Aqueduct I . I Water System I . I Off- I I I . I WaterSystem I . . I Off- 
Reach Caottal Revenue Bond Mtn~rnum Aqueduct Variable Capital Revenue Bond M~n~mum Aqueduct I Variable I I 

(in dollars per acre-foot) 

I costs I Surcharge(c I OMP&R I costs I OMP&R I Total I C&S I Surcharge(c I OMPaR I Costs I OMPBR 1 Total 

I 111 121 131 141 151 161 1 171 181 191 I101 1111 1121 

Unit Costs of Reach(b 

North Bay 
Aqueduct 

1 ,  
2 

3A. 
38 

Cumulative Unit Costs from the Delta 

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 
118 
120 
12E 

138 
14A 
148 
14C 
1 5A 

1 6A 
17E 
17F 
18A 
19 

1% 
20A 
208 
21 

22A 

228 
23 
24 
25 

26A 

286 
28H 
28J 

west 
Branch 

29A 
29F 
29Q 
29H 
29J 
30 

Coastal 
Bcanch 

31A 
33A 
Ild -. 

35 45.24 7.31 23.34 0.00 0.00 75.89 1 323.65 52.29 147.15 23.13 79.46 625.68 ' 
a) Representative of transportation unit costs only; does not include a unit cost of conservation. The Delta Water Rate should be added to these values in order to approximate unit costs at canalside. 

Includes surplus water prior to May 1, 1973. 
b) Hypothetical charges which, if assessed on all 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 periodcable B-5B), would provide a sum at the end of the period financially equivalent to all Transportation Charges required under the water 
supply contract considering interest rate at the Project Interest Rate of 4.621 percent per annum. 

c) The Water System Revenue Bond Surcharge equivalent unit rate is calculated by dividing the WSRB surcharge for 1993 (from 132-92. Table 8-22) by the total 
Transportation Capital (132-92, 8-15) and the Capital component of the Delta Water Charge (132-92, 8 4  ' 12.12188306). This rate is multiplied by the equivalent rate for the 
Transportation Capital cost (column 1). 



TABLE B-33 

Power Costs for Pumping Surplus Water 
(in dollars) 

1974 
Capacity 
Enewy 
Total 

1976 
Capacity 
Energy 
Total 

1976 
capacity 
Energy 
Total 

1977 
Capacity 
Energy 
Total 

1978 
Capacily 
Energy 
Total 

Calendar 

Year 

1979 
Capacity 
Energy 
Total 

1980 
Capacity 
Energy 
Tolal 

1981 
Capacily 
Energy 
Tolal 

1982 
Capacity 
Energy 
Total 

1983 
Capacity 
Energy 
Total 

1984 
Capacity 
Energy 
Total 

1985 

l973(a 
114 

Capacity 0 0 37.033 25,622 29,816 0 0 + 5 , 3  1 113,340 1 
Energy 0 102,725 53.375 12,819 1,697 526 24.245 433,380 
Total 0 139.758 78.997 42.635 1.697 526 39,883 548,729 

Capacity 0 0 0 0 0 0 
Energy 0 : I 301,d 1 2,835,778 1,180,256 0 0 0 
Total 0 0 301,663 2,835,778 1,180,256 0 0 0 

NORTH BAY AQUEDUCT 

1986 
Capacity 
Energy 
Total 

111 121 131 151 161 171 181 191 1101 1111 

SOUTH BAY 
AQUEDUCT 

Reach 1 
South Bay 

and 
Del Valle 
Pumping 
Plants 

Reach 1 

Barker 
Slough 

Pumping 
Plant 

1987 
Capacity 
Energy 
Told 

1988 
Capacity 
Energy 
Total 

1989 

Capacity 

Energy 
Total 

1 sgO 
Capacity 
Energy 

Total 

1991 
Capacity 
Energy 
Total 

a I I 

GRAND TO 1 32,766 14,685 18,043 I 998,480 1 13,177,617 5,894,694 1,230,706 285.455 99,269 
a) May through December only. 

Reach 3A 

Cordelia 
Sdano 

Pumping 
Plant 

Combined 

Total 

CALIFORNIA AQUEDUCT 
Reach 36 

Cordelia 
Napa 

Pumping 
Plant 

Reach 1 

Banks 
Pumping 

Plant 

Reach 4 

Dos Amigos 
Pumping 

Plant 

Reach 14A 

Buena Vista 
Pumping 

Plant 

Reach l6A 

Chrisman 
Pumping 

Plant 

Reach l5A 

Wheeler 
Ridge 

Pumping 
Plant 

Reach 17E 

Edmonston 
Pumping 

Plant 

Reach 3lA 
Las Perillas 

and 
Badger Hill 
Pumping 
Plants 



TABLE B-34 

Power, Replacement, and Administrative Charges for Surplus Water Deliveries 

Calendar 

I, 
( ~ n  dollars) 

Capacity 
Energy 
Replacement 
Administrative 1 Tolal 1 

0 "'I 0 196,581 21,",I 

0 0 

NORTH BAY AREA 

NCFC&WCD I SCWA 
111 121 

1070 
Capacity 
Energy 
Replacement 
Admlnlslralive 
Total 

SAN JOAQUIN VALLEY AREA 

CLWA I DRWD I EWSlD ( KCWA(a (OFWD [TLBWSD 
151 161 1 f l  181 191 1101 

SOUTH BAY AREA 

ACWD I SCVWD 
PI 141 

Capacity 
Energy 
Replacemenl 
Admlnistralive 

Tolal 

1981 
Capacity 
Energy 
Replacement o 
Administrative 0 

Total 0 

Capacity 
Energy 
Replacemenl 
Administrative 

Capacity 
Energy 
Replacement 
Adminlslralive 

Total 

SOUTHERN CALIFORNIA AREA 

AVEK I LClD I CVWD I DWA 
1111 1121 1131 1141 

1084 
Capaclty 
Energy 
Replacement 
Adminlslraliva 

Told 

Total 
1151 

1985 
Capacity 0 0 
Energy 0 0 
Replacemenl 0 0 
Adminietrative 0 0 

Total 0 0 

1986 
Capacity 0 0 
Energy 0 0 
Replacement 0 0 
Admlnistralive 0 0 

Total 0 0 

1987 
capacity 0 0 
Energy 0 0 
Replacement 0 0 
Administrative 0 0 

Told 0 0 

I988 
Capacity 0 0 
Energy 0 0 
Replacement 0 0 
Adminislralive 0 0 

Total 0 0 

a) 1982 cost8 are preliminaiy and may change when 1982 exchange is laken into consideration. 

- -- 

1989 
Capacity 
Energy 
Replacement 
Admlnislralive 
Total 

1990 
Capacity 
Energy 
Replacement 
Adminislrative 

Total 

1891 
Capacity 
Energy 
Replacement 
Admlnislralive 
Told 

GRAND TOTAL 

0 0 
0 0 
o o 
o o 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
25.190 40,304 

0 0 
0 0 

25,190 40,304 

zs.190 4 o . m  

0 0 
0 0 
o o 
o 490 

0 490 

0 0 
0 0 
0 0 
0 0 

0 0 

0 0 
0 0 
0 0 
0 0 

5 0 2  

0 0 0 0 0 0 
0 0 0 0 0 0 
o o o 0 0 o 

490 490 490 490 490 490 

490 490 490 490 490 490 

0 0 0 0 0 0 
0 0 0 0 486 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 485 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

4 . 4  o 50.: 13,439,ee: 48.66: 3,49..d 

0 0 0 0 
0 0 0 0 
0 o o o 

490 490 0 0 
0 0 490 490 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 
0 
o 

4,410 
4,410 

0 
485 

0 
0 

485 

0 
65,494 

0 
0 

65.494 

370.; 5.18: I 1,3:t=1 
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