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Foreword 
This edition of the Bulletin 132 series is the thirty-second annual summary of 

the activities of the California State Water Project. Bulletin 132-94 reports on 
project operations and water deliveries from the State Water Project for the 1993 
calendar year, and presents an analysis of project costs and financing through 
June 30, 1994. Forecasts of water supply needs as well as power requirements and 
resources are also included. In addition, the bulletin discusses activities and events 
between July 1, 1993, and June 30, 1994, that significantly affect management of the 
State Water Project. Programs to design and construct new project facilities, aug- 
ment water supplies, and protect the environment are highlighted. Appendix B of 
this document presents data and computations used to determine the State Water 
Project contractors' Statement of Charges for 1995. 

Director 
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California is a land of contrast, with 
climate and geography ranging from desert 
to alpine to subtropical. In an average year, 
some areas in California may receive as 
little as 2 inches of rain while other areas 
receive 100 inches or more. 

People 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 and darns 
still may be found near some of California's 
missions. And in the early twentieth century, 
several citiesSan Francisco and Los Angeles, 
for example-built aqueducts to bring water 
from the Sierra Nevada. 

In 1951, after many years of discussion 
and study, the Legislature authorized the 
construction of a water storage and supply 
system to capture and store runoff in 
Northern California and deliver it to areas 
of need in Northern and Southern Califor- 
nia, 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 facili- 
ties. In 1960, California voters approved an 
issue of $1.75 billion general obligation 
bonds, as authorized in the act, thereby ob- 
taining funds to build the State Water 
Project. 

Today the SWP, managed by the De- 
partment of Water Resources, is the largest 
state-built, multipurpose water project in 
the country. Approximately 20 million of 
California's 32 million residents receive at 
least part of their water from the SWP, and 
SWP water is used to irrigate approximate- 
ly 600,000 acres of farmland. Also, the SWP 
was designed and built to control floods, 
generate power, and provide recreational 

opportunities as well as enhance habitats 
for fish and wildlife. 

Water Delivery Facilities 
The State Water Project depends on a 

complex system of dams, reservoirs, power 
plants, pumping plants,and aqueducts to 
deliver water. Although initial transporta- 
tion facilities were essentially completed in 
1973, other facilities have been constructed 
since then, and still others are under con- 
struction or are scheduled to be built as 
needed (Figure 1-1). The SWP facilities now 
comprise 28 dams and reservoirs, 22 pump- 
ing and generating plants, and nearly 550 
miles of aqueducts. 

Facilities were designed and built to 
meet demands for water through the mid- 
1980s; these demands were projected at 4.0 
million acre-feet. Actual demand, however, 
has not developed as projected, owing to 
circumstances such as slower population 
growth, changes in local use, local water 
conservation programs, and conjunctive 
use programs. The most SWP entitlement 
water delivered to date was about 2.8 million 
acre-feet in 1989. 

Project Design 
The water delivered by the State Wa- 

ter Project conservation and transportation 
facilities originates from rainfall and snow- 
melt runoff in northern and central Califor- 
nia watersheds, where most of the state's 
precipitation occurs. Agencies or districts 
in the Upper Feather River, North Bay, 
South Bay, San Joaquin Valley, Central 
Coastal, and Southern California areas re- 
ceive water from the SWP. 

Three small reservoirs-Lake Davis, 
Frenchman Lake, and Antelope Lake-are the 
northernmost SWP facilities. Situated on 
Feather River tributaries in Plumas County, 



Fig 1-1. Names and Locations of Primary Water Delivery Facilities, Current and Projected 
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these lakes, which are used primarily for rec- 
reation, also provide water to the city of Por- 
tola and to local agencies that have water 
rights agreements with the Department. 

Downstream from the three lakes that 
begin the SWP is Lake Oroville, the key- 
stone of the SWP. Lake Oroville conserves 
water from the branches and forks of the 
Feather River. Created by Oroville Dam, 
the tallest and one of the largest earthfill 
dams in the United States, Lake Oroville is 
the project's largest storage facility, with a 
capacity of about 3.5 million acre-feet. (An 
acre-foot consists of about 326,000 gallons.) 

Releases from Lake Oroville flow 
down the Feather River to the Sacramento 
River, which drains the northern portion of 
California's great Central Valley. The Sacra- 
mento River flows into the Sacramento-San 
Joaquin Delta-'738,000 acres of land inter- 
laced with channels that receive runoff 
from 40 percent of the State's land area. 
The SWP, along with the federal Central 
Valley Project and local agencies, diverts 
water from the Delta. 

From the northern Delta, Barker 
Slough Pumping Plant diverts water for 
delivery to Napa and Solano counties 
through the North Bay Aqueduct, complet- 
ed in 1988. Near Byron, in the southern 
Delta, SWP diverts water into Clifton Court 
Forebay for delivery south of the Delta. 
The Harvey 0. Banks Pumping Plant lifts 
water from Clifton Court Forebay into 
Bethany Reservoir, and from Bethany Res- 
ervoir, the South Bay Pumping Plant lifts 
water into the South Bay Aqueduct. 
Through the South Bay Aqueduct water is 
supplied to Alameda and Santa Clara coun- 
ties. The South Bay Aqueduct provided 
initial deliveries in 1962 and has been fully 
operational since 1965. 

Most of the water from Bethany Reser- 
voir, however, flows into the Governor 

Edmund G. Brown California Aqueduct. 
This 444-mile-long aqueduct conveys water 
to the primarily agricultural lands of the 
San Joaquin Valley and to the primarily 
urban regions of Southern California. 

The California Aqueduct winds along 
the west side of the San Joaquin Valley and 
transports water to 07Neill Forebay, Will- 
iam R. Gianelli Pumping-Generating Plant, 
and San Luis Reservoir. These facilities are 
jointly owned by the Department and the 
U.S. Bureau of Reclamation, which oper- 
ates the Central Valley Project. San Luis 
Reservoir has a storage capacity of more 
than 2 million acre-feet; the Department's 
share of gross storage in the reservoir is 
about 1,062,000 acre-feet. 

SWP water not stored in San Luis Res- 
ervoir continues south through the San 
Luis Canal, a portion of the California Aq- 
ueduct jointly owned by the Department 
and the USBR. 

As the water flows through the San 
Joaquin Valley, it is raised 1,069 feet by 
four pumping plants-Dos Amigos, Buena 
Vista, John R. Teerink Wheeler Ridge, 
and Ira J. Chrisman Wind Gap-before 
reaching the foot of the Tehachapi Moun- 
tains. The amount of water used in the 
San Joaquin Valley is determined by the 
difference between the amount of water 
pumped over the Tehachapi Mountains 
and the amount conveyed past Kettleman 
City, which marks the end of the joint-use 
facilities shared with the CVP. 

In the southern San Joaquin Valley, 
the existing Coastal Branch Aqueduct stub 
serves agricultural areas west of the Califor- 
nia Aqueduct. This branch is being extend- 
ed to serve municipal and industrial water 
users in San Luis Obispo and Santa Barbara 
counties. The extended Coastal Branch is 
scheduled to be completed in 1996. 
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The remaining water conveyed by the 
California Aqueduct is delivered to South- 
ern California, where most of California's 
population lives. However, before that wa- 
ter can be delivered, it must first cross the 
Tehachapi Mountains. Pumps at A.D. 
Edmonston Pumping Plant, situated at the 
foot of the mountains, raise the water 1,926 
feet-the highest single lift of any pumping 
plant in the world. Then the water enters 
8.5 miles of tunnels and siphons as it flows 
into the Antelope Valley, where the Califor- 
nia Aqueduct divides into two branches, 
the East Branch and the West Branch. 

The East Branch of the California Aq- 
ueduct carries water through the Antelope 
Valley into Silvenvood Lake in the San Ber- 
nardino Mountains. From Silverwood Lake, 
the water flows through the San Bernardi- 
no Tunnel into the Devil Canyon Power- 
plant. The water continues down the East 
Branch to Lake Perris, the southernmost 
SWP reservoir and the project's most popu- 
lar destination for recreationists. 

Water in the West Branch of the Califor- 
nia Aqueduct flows through the William E.8 
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. 

The energy needed to operate the SWP 
comes from a variety of its own hydroelectric 
and coal-fired generation plants and power 
purchased from other utilities. The project's 
eight hydroelectric power plants, including 
three pumping-generating plants, produce 
enough electricity to reduce SWP demand 
for outside energy significantly. 

Tables 1-1 through 1-5 present statis- 
tical information about the SWP's prima- 
ry reservoirs and ground water storage 
facilities, primary dams, pumping plants, 
power plants, and aqueducts. Additional 

information regarding operation of the 
plants under full development can be 
found in Chapter 1 1. 

Additional Construction 
The initial facilities of the SWP were 

designed and constructed to meet project- 
ed demands through the mid-1980s. These 
demands were estimated at 4.0 million 
acre-feet. Additional SWP facilities were 
tentatively scheduled to meet increased 
demands beyond that date. It was also an- 
ticipated that population growth in delivery 
service areas and in the areas of water sup- 
ply origin would influence the final sched- 
ule for the additional SWP facilities. 
Because of increased costs, unrealized pop- 
ulation growth, and increased non-SWP 
demands for limited water supplies, the 
construction schedule for additional facili- 
ties was delayed. 

In response to changes in water man- 
agement policy, the Department continues 
to reassess plans for the additional facilities 
to incorporate increased environmental 
safeguards while also increasing the SWP 
delivery yield. Developing those plans in- 
volves the time-consuming process of find- 
ing technically suitable sites and satisfying 
the many complex environmental proce- 
dures, laws, and regulations. 

The Department began planning the 
offstream storage complex Los Banos 
Grandes in Merced County and the Red 
Bank Project in Shasta and Tehama coun- 
ties. The Department also developed alter- 
native methods of storing water, including 
the Kern Water Bank, a conjunctive-use 
ground water storage facility. Initial plan- 
ning for these projects was completed. 
However, environmental concerns about 
the Sacramento-San Joaquin Delta and 
their effects on water management, along 
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TABLE 1-1 
Physical Characteristics of Primary 

Reservoirs and Ground Water Storaae Facilities 
I Gross Surface I 
I Capacity Area Shoreline I 

Facility (Acre- Feet) (Acres) (Miles) 

Antelope Lake 22,600 
Frenchman Lake 55,500 
Lake Davis 84,400 
Lake Oroville 3,537,600 
Thermalito Forebay 1 1,700 
Thermalito Afterbay 57,000 
Thermalito Diversion Pool 13,400 

Clifton Court Forebay 31,300 
Bethany Reservoir 5,100 
Lake Del Valle 77,100 
San Luis Reservoir 2,027,800 

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 171,200 
Elderberry Forebay 33,000 
Castaic Lake 324,000 
Silverwood Lake 75,000 
Lake Perris 131,000 
Quail Lake 7,600 

with concerns about how best to transfer 
water across the Delta, suspended addition- 
al planning for Los Banos Grandes and 
Red Bank until those concerns have been 
addressed. Recognizing those constraints 
and concerns, the Department is develop- 
ing a new planning strategy to manage wa- 
ter effectively and construct new facilities 
as needed. 

In the meantime, the Department con- 
tinues to plan, design, and construct facilities 
for the SWP. Mojave Siphon Powerplant, 
which is now under construction, is sched- 
uled for completion in 1995. The enlarged 
Devil Canyon Powerplant and the new Devil 
Canyon Powerplant Second Afterbay will also 
become operational in 1995. In addition, the 
second phase of the Coastal Branch of the 
California Aqueduct is currently under con- 
struction. Upon completion, the Coastal 

Branch will have the capacity to transport 
about 50,000 acre-feet annually to San Luis 
Obispo and Santa Barbara Counties. 

Methods of Financing 
Project facilities have been construct- 

ed with four general types of financing: 
general obligation bonds and tideland oil 
revenues (both under the Burns-Porter Act, 
approved by voters in 1960), revenue 
bonds, and capital resources. Repayment of 
these funds and the operations, mainte- 
nance, power, and replacement costs asso- 
ciated with water supply are paid by the 29 
agencies or districts that have long-term con- 
tracts with the Department for SWP water; 
those costs are paid as they are incurred. 

The contracts initially provided for a 
combined maximum annual entitlement of 



TABLE 1-2 

Physical Characteristics of Primary Dams 
Structural 

Crest Structural Crest Volume 
Elevation Height Length (in thousand 

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

Antelope 5,025 120 1,320 380 
Frenchman 5,607 139 720 537 
Grizzly Valley 5,785 132 800 253 
Oroville 922 770 6,920 80,000 
Thermalito Diversion 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 250 121 3,940 1,400 
Del Valle 773 235 880 4,150 

Sisk 554 385 18,600 77,645 
O'Neill 233 88 14,350 3,000 
Los Banos Detention 384 167 1,370 2,100 
Pyramid 2,606 400 1,090 6,860 
Elderberry Forebay 1,550 200 1,990 6,000 
Castaic Lake 1,535 425 4,900 46,000 

Cedar Springs 3,378 249 2,230 7,600 
Perris 1,600 128 11,600 20,000 
Quail Lake 3,320 45 6,600 - 

TABLE 1-3 

Pumping Plant Characteristicsca 

Total 
Normal Flow at Total 
Static Design Motor 

Number Head Head Rating 
Facility of Units (ft) (cfs) ( h ~ )  

Thermalito 3 (p-g) 85-1 01 9,120 120,000 
E. Hyatt 3 (p-g) 41 0-660 5,610 519,000 
Barker Slough 9 95-120 228 4,800 
Cordelia 11 104-439 138 5,600 
H. 0. Banks Delta 11 236-252 10,668 333,000 
South Bay 9 566 330 27,800 
Del Valle 4 0-38 120 1,000 
W. R. Gianelli 8 (p-g) 99-327 11,000 504,000 

SWP share 
Dos Amigos 6 107-125 15,450 240,000 

SWP share 
Las Perillas 6 55 461 4,000 

Badger Hill 6 151 454 11,800 
Devil's Den (future facility) 6 515 150 10,500 
Bluestone (future facility) 6 482 150 10,500 
Polonio Pass (future facility) 6 524 150 10,500 
Casmalia (future facility) 4 362 45 3,200 
Buena Vista 10 205 5,405 144,500 
J.R. Teerink Wheeler Ridge 9 233 5,445 150,000 
I. J. Chrisman Wind Gap 9 518 4,995 330,000 
A. D. Edmonston 14 1,926 4,480 1,120,000 
Oso 8 231 3,252 93,800 
Pearblossom 9 539-546 2,575 203,200 

a) For information on operation of these plants under full development see Table 11-6. 



TABLE 1-4 
Power Plant Characteristics, by Type of Facility (a 

I 

Total 
Normal Flow at Total 
Static Design Generator 

Number Head Head Rating 
Type and Facility of Units (ft) (cfs) 

Hydro 
Thermalito 

Diversion Dam 
Thermalito 
E. Hyatt 
W. R. Gianelli 
SWP share 

San Luis Obispo 
(future facility) 

Alamo 
W. E. Warne 
Mojave Siphon (under 
construction) 

Devil Canyon 
Thermal 
Reid Gardner, Unit 4 
SWP share 

1 (b 

- - - 

a) For information on operation of these plants under full development see Table 11-9. 
b) Life of the plant is expected to extend through 2013. 

TABLE 1-5 
Total Miles of Aqueducts 

Channel 
and 

Facility Reservoir Canal Pipeline Tunnel Total 

North Bay Aqueduct 0.0 0.0 27.4 0.0 27.4 
South Bay Aqueduct 0.0 8.4 32.9 1.6 42.9 ----- 

Subtotal 0.0 8.4 60.3 1.6 70.3 
California Aqueduct, Main Line 1.4 67.0 0.0 0.0 68.4 

Delta to O'Neill Forebay 
O'Neill Forebay to 
Kettleman City 2.2 103.5 0.0 0.0 105.7 

Kettleman City to Edmonston 
Pumping Plant 0.0 120.9 0.0 0.0 120.9 

A.D. Edmonston Pumping 
Plant to Tehachapi Afterbay 0.0 0.2 2.5 7.9 10.6 

Tehachapi Afterbay to Lake 
Perris 2.9 93.4 38.3 3.8 138.4 ----- 
Subtotal 6.5 385.0 40.8 11.7 444.0 

California Aqueduct Branches 
West Branch 9.2 9.1 6.4 7.2 31.9 
Coastal Branch (planned) 0.0 14.8 (a 101.0 0.0 11 5.8 - ---- 

Subtotal 9.2 23.9 107.4 7.2 147.7 - ---- 
Total 15.7 417.3 208.5 20.5 662.0 

a) Existing 
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4,230,000 acre-feet of water supply. As a 
result of contract amendments in the 1980s, 
the current combined maximum annual 
entitlement totals 4,217,786 acre-feet. The 
contracts are in effect until 2035. 

Long-Term Contracting 
Agencies 

From 1963 through 1967, a total of 32 
agencies or districts signed long-term water 
supply contracts with the Department. 
However, in 1965 the city of West Covina 
was annexed to the Metropolitan Water 
District of Southern California, and in 1981 
Hacienda Water District was assigned to Tu- 
lare Lake Basin Water Storage District. On 
January 1, 1992, Castaic Lake Water Agency 
assumed all rights and obligations granted to 
Devil's Den Water District according to its 
long-term supply contract. The 29 agencies or 
districts that now have long-term contracts 
with the Department are listed in Figure 1-2 
and Table 1-6. 

Figure 1-2 shows the location of each 
contracting agency or district and lists the 
first year of SWP delivery service for each. 
Table 1-6 presents information about each 
contracting agency. 

Information for this chapter was provided 
by the State Water Project Analysis Office 
and the Division of Operations and Mainte- 
nance Civil Maintenance Branch. 



Fig 1-2. Names and Locations of, and First Year of Service to, 
Long-Term Contracting Agencies, June 30,1994 



TABLE 1-6 
1 

I Long-Term Water Supply Contracting Agencies, by Area 
Cumulative 
Deliveries Maximum Payments Gross Area Assessed 
through Annual through as of Valuation Estimated 

December 31, 1993 Entitlement December 31, 1993 July 1, 1994 1994-95 Population 
Contracting Agency (Acre-Feet)fa (Acre-Feet) (Dollars) (Acres) (Dollars) (b ~ u l y  1, 1994 

U per Feather River Area 
eity of Yuba City 9,248 9,600 886,788 4,480 71 4,942,000 25,000 
County of Butte 2,270 27,500 370,270 1,069,000 6,239,500,000 172,600 
Plumas County Flood Control 
and Water Conservation District 8,097 2,700 749,744 1,644,000 (c 1,554,303,000 (c 18,000 

Subtotal 19,615 39,800 2,006,802 2,717,480 8,508,745,000 215,600 

North Bay Area 
Napa County Flood Control and 
Water Conservation District 125,354 25,000 25,471,492 508,000 5,797,081,000 108,600 

Solano County Water Agency 99,988 42,000 27,193.894 537,600 12,309,472,000 340,000 
Subtotal 225,342 67,000 52,665,386 1,045,600 18,106,553,000 448,600 

South Bay Area 
Alameda County Flood Control 

and Water Conservation 
District, Zone 7 445,557 46,000 37,796,388 272,000 7,009,487,000 161,600 

Alameda County Water District 581,660 42,000 42,358,458 63,000 12,104,371,000 255,000 
Santa Clara Valley Water District 2,337,036 100,000 141,661,053 833,000 79,624,000,000 1,448,000 

Subtotal 3,364,253 188,000 221,815,899 1,168,000 98,737,858,000 1,864,600 

San Joaquin Valley Area 
County of Kings 57,706 4,000 1,882,978 893,300 (e 2,569,000,000 (e 99,300 (e 
Dudley Ridge Water District 1,279,257 57,700 30,135,506 29,970 -- f 50 -- Empire West Side Irrigation District 80,567 3,000 1,698,698 7,400 50 
Kern County Water Agency 18,775,510 1 ,I 53,400 690,511,861 5,161,000 (g 32,622,680,000 -- 1 537,500 (g 
Oak Flat Water District 134,787 5,700 2,467,895 4,000 50 
Tulare Lake Basin Water Storage 

District 2,677,531 118,500 56,802,612 189,200 -- (f 50 
Subtotal 23,005,358 1,342,300 783,499,550 6,284,870 35,191,680,000 637,000 

Central Coastal Area 
San Luis Obispo County Flood 
Control and Water Conservation 
District 0 25,000 12,770,946 2,131,300 14,109,987,000 212,074 

Santa Barbara County Flood Control 
and Water Conservation District 1,240 45,486 24,536.712 1,775,296 18,122,495,000 348,400 

Subtotal 1,240 70,486 37,307,658 3,906,596 32,232,482,000 560,474 

Southern California Area 
Antelope Valley-East Kern 

Water Agency 757,378 138,400 154,720,308 1,524,949 7,597,600,000 200,000 
Castaic Lake Water Agency(d 528,091 54,200 73,050,656 133,700 6,738,030,000 150,250 
Coachella Valley Water District 274.289 23.1 00 55,502,683 637,600 11,132,616,000 200,000 
Crestline-Lake Arrowhead Water Agency 25,578 5,800 10,117,245 55,100 1,030,166,000 14,000 
Desert Water Agency 440,127 38,100 86,672,268 208,800 4,233,795,000 100,000 
Littlerock Creek Irrigation District 8,754 2,300 2,772,551 43,300 85,052,000 2,900 
Metropolitan Water District of 
Southern California 13,063,537 2,011,500 3,374,702,664 3,289.593 (h 671,699,559,000 (h 14,500,000 (h 

Mojave Water Agency 81,924 50,800 62,767,107 3,160,400 8,444,241,000 268,000 
Palmdale Water District 45,130 17,300 20,165,601 73,900 1,956,651,000 90,000 
San Bernardino Valley Municipal 
Water District 246,271 102,600 178,237,155 210,200 10,380,911,000 468,000 

San Gabriel Valley Municipal Water 
District 146,135 28,800 53,465,826 17,335 5,770,749,000 190,000 

San Gor onio Pass Water Agency 0 17,300 26,041,743 140,600 1,238.91 3,000 44,600 
Ventura 8ounty Flood Control District 5,824 20,000 20,895,334 1,199,900 (i 33,418,587,000 (i 653,600 (i 

Subtotal 15,623,038 2,510,200 4,119,111,141 10,695,377 763,726,870,000 16,881,350 

Total, State Water Project 42,238,846 4,217,786 5,216,406,436 25,817,923 (j 956,504,188,000 (j 20,607,624 (j 

Net Total, SWP Service Area 24,778,000 (k 895,727,000,000 (k 20,250,000 (k 

Total, State of California 100,314,000 1,863,390,349,000 32,140,000 

Percentage, Net SWP of Total California 25 p18 63 

a) All water delivered to long-term SWP contractors, including current and deferred entitlement, surplus, unscheduled, emergency relief, exchange, and 
non-SWP water del~vered through SWP facilities to Napa County Flood Control and Water Conservation D~strict. 

b) Statutes of 1978, Chapter 1207, added Section 135 to the Revenue and Taxation Code, requiring assessment at 100 percent of full value for the 
1981-82 fiscal year and fiscal years thereafter. 

c) Total for all Plumas County Flood Control and Water Conservation District, including Last Chance Creek Water District. 
d District includes land in the San Joaquin Valley Area formerly known as Devil's Den Water District. 
e j  Total for all Kings County, including the followin contracting a p i e s :  County of Kings. Dudley Ridge Water District. Empire West Side 

lrrigation District, nearly all Tulare Lake Basin fiater Stora e Istr~ct, and about 40 percent of the old Devil's Den Water District 
9 Assessed valuation not available on an a ency area breakdlown. 
g) Totalmr all Kern County, including the fol?owing contracting agencies: Kern County Water Agency, about 60 percent of the old Devil's Den water 

Distr~ct,and about 50 percent of Antelope Valley-East Kern Water Agency. 
h Total for MWDSC, including Calleguas Municipal Water Dis!rict, which is common to MWDSC and Ventura County Floor! Control District. il Total for all Ventura County, ~nclud~ng the following contracting agenaes: Ventura Coun Flood Control Dlarlct and pomons of Antelope Valley- 

East Kern Wsfer Agency, Castaic Lake Water Agency, and Metropolitan Water District okouthern Califomla. 
j) Includes dupl~cate values. Some areas that are within two or more agencies are Included in each agency's total. 
k) Excludes duplicate values where agencies have overlapping boundaries. 







 
Coastal Branch ground-breaking ceremony 



Governor Ronald Reagan at the May 8,1968, Oroville Dam dedication ceremony. 1993 
marks the 25th anniversary of Oroville Dam. 



Chapter 1 Summary of Significant Events 

Since its inaugural edition in 1963, 
Bulletin 132 has annually reported the ac- 
tivities of the Department of Water Re- 
sources in planning, constructing, 
operating, financing, and managing the 
State Water Project. This issue, Bulletin 
132-94, summarizes those activities for the 
past fiscal year, water year, and calendar 
year', discussing the accomplishments of 
the SWP as well as the challenges that 
faced the project's managers. Among the 
many events that occurred during the re- 
porting period covered in this bulletin, 
three hold special significance for the SWP: 
the twenty-fifth anniversary of Oroville 
Dam, the groundbreaking ceremony for 
Phase I1 of the Coastal Branch of the Cali- 
fornia Aqueduct, and the opening of the 
Vista del Lago Visitors Center. 

On May 8, 1993, the Department, the 
city of Oroville, and local area legislators 
observed the twenty-fifth anniversary of the 
dedication of the Oroville Dam. On that 
day in 1968 Governor Ronald Reagan dedi- 
cated the dam to the people of California, 
"who will benefit from this giant structure 
and the water it impounds." With that ded- 

-- 

'This summary generally discusses State Water 
Project management activities between January 1993 
and June 1994 and SWP operational activities in 
calendar year 1993. 

ication, a new chapter in California water 
history began. 

For people living near and down- 
stream of Oroville Dam, the Dam provided 
flood protection, a dependable water sup- 
ply, and local recreational opportunities. 
Californians statewide could benefit from a 
regulated and reliable SWP water supply. 
Oroville facilities would also provide hydro- 
electric power, control freshwater releases to 
improve water quality in the Sacramento-San 
Joaquin Delta, and enhance habitat for fish 
and wildlife. 

Developing the SWP from a vision to 
its current preeminent status among public 
waterworks has continually tested the De- 
partment's ability to accomplish its overall 
mission. In fact, the construction of 
Oroville Dam was itself such a test. Not 
only did the Department's engineers have 
to meet the many technical challenges of 
constructing the dam-the highest earthfill 
dam in the world-and its appurtenant facil- 
ities, but other considerations also had to 
be addressed. Although William E. Warne, 
then-Director of the Department, recom- 
mended that construction begin immediate- 
ly (in the early 1960s), some consultants 
disagreed with that recommendation. They 
advised the Department to wait until 19'70 to 
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begin construction, arguing that the water 
stored in Lake Oroville would not be needed 
until then. 

Weighing the pros and cons of each 
course of action, Governor Edmund G. 
Brown decided to proceed with the devel- 
opment of Oroville facilities, which Califor- 
nia voters had authorized through their 
approval of the Burns-Porter Act in 1960. 
Recognizing that cost of the facilities would 
increase if construction was postponed and 
that flood control was urgently needed for 
the Feather River basin-where communities 
were still recovering from the disastrous 
floods of 1955-the Governor signed a memo- 
randum from Director Warne authorizing 
construction to begin. Work at the damsite 
started in summer 1961; construction of the 
dam began in 1962. 

Then in 1964, torrential rains fell 
throughout Northern California and record- 
breaking runoff swelled the Feather River. 
Although Oroville Dam was only partially 
completed, the structure nevertheless pre- 
vented a flood that could have caused wide- 
spread destruction comparable to that of 
1955. Governor Brown's decisive action had 
paid off. The Oroville facilities continue to 
prevent floods; potential floodflows were 
controlled during the heavy rains of 1969, 
1978,1983, and 1986. 

Besides flood control, the Oroville 
facilities have also accomplished the other 
purposes specified in the Burns-Porter Act 
for an SWP facility on the Feather River: 
providing water supply, recreation, power, 
and enhanced fisheries to benefit Califor- 
nia. The recreational facilities at the 
Oroville complex have served millions of 
people since Oroville Dam was dedicated, 
with an average of 700,000 visits per year 
over the past 10 years. Oroville's power 
plants generate approximately 2,172 mil- 

lion kilowatt-hours of energy per year. The 
Feather River Fish Hatchery has been remark- 
ably successful and supports one of the larg- 
est populations of salmon and steelhead in 
California. The hatchery produces 10 million 
young fish each year. 

In 1969, the American Society of Civil 
Engineers honored the Department with a 
plaque naming Oroville Dam and the Hyatt 
Powerplant the "Outstanding Civil Engi- 
neering Achievement of 1969." The 
Oroville facilities-and additional SWP facil- 
ities constructed since Oroville's comple- 
tion-continue to live up to that honor. 
While record floods and droughts, fluctuat- 
ing economic conditions, population 
growth, and shifting public policy trends 
have challenged managers of the SWP, 
those challenges have always reaffirmed the 
need for the Oroville Dam and other facili- 
ties of the SWP. Celebrating the twenty- 
fifth anniversary of Oroville Dam provided 
an opportunity to acknowledge the role of 
the SWP in continuing to meet the chal- 
lenges of managing California's water re- 
sources for the maximum benefit of the 
state. 

The Coastal Branch, Phase 11, Facilities- 
scheduled for completion in 1996-will deliv- 
er water to thousands of Californians in Santa 
Barbara and San Luis Obispo counties. Al- 
though construction has generated some 
controversy, the Department has responded 
to local concerns. The Department is working 
closely with local interests, environmentalists, 
and other concerned parties to construct 
affordable facilities, complete them on sched- 
ule, and protect the environment. 

As the Department celebrated its past 
SWP accomplishments with the Oroville 
Dam rededication and looked toward the 
future with the start of construction of 
Phase I1 of the Coastal Branch, it also com- 
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pleted a new facility to tell the story of the 
SWP. Vista del Lago Visitors Center 
opened November 15, 1993, and features 
state-of-the-art exhibits that describe how 
the SWP was built, how it operates, and 
how it benefits Californians. Each exhibit 
room at Vista del Lago highlights a specific 
theme to educate visitors about water and 
its importance in their life as well as to 
communicate the importance of the SWP 
in providing a water supply for many bene- 
ficial uses. Impressive attendance figures at 
Vista del Lago show that people are eager 
to learn about the state's most precious 
resource and the role of DWR in managing 
it wisely. 

SWP Management 
State Water Project activities for 1993- 

94 reflected the impacts of evolving water 
policy issues. For example, issues related to 
mitigation of the record-breaking 1987-92 
drought continued to challenge SWP man- 
agers even after the Governor declared the 
drought over on February 24,1993. Al- 
though winter storms in 1993 replenished 
snowpack and reservoir storage and eased 
concerns about an unprecedented seventh 
year of drought, dry conditions returned in 
1994, again reminding Californians of the 
fluctuating hydrologic conditions that af- 
fect management of the SWP. Figure 1-1 
compares key hydrological measurements 
of the last years of the drought with those 
of the most recent water year2, and illus- 
trates the extreme variations in annual o p  
erating conditions that the Department 
must successfully manage. 

Despite those varying hydrologic con- 
ditions, the Department delivered water to 
long-term contractors throughout the 
drought. The Department's true achieve- 
ment in coping with the drought, however, 
may be its use of drought management 
techniques for general water resources 
management. To mitigate the effects of 
drought, the Department found new ways to 
use limited water supplies effectively, includ- 
ing water banks, expanded conjunctive use 
programs, water transfers, and water ex- 
changes. Concepts such as those-and the 
programs that have grown out of them-will 
continue to help the Department maximize 
the beneficial use of limited water supplies. 

In addition to meeting water delivery 
requirements to long-term contractors, the 
Department complied with numerous regula- 
tory, judicial, and legislative decrees to pro- 
tect endangered species and safeguard water 
quality in the SacramentoSan Joaquin Delta. 
For instance, operators of the SWP and the 
federal Central Valley Project found that in 
addition to complying with the existing 
requirements of State Water Resources 

*For additional information on water year 1992-93, 
see Chapter 9, "Water Storage." Bulletin 132-93 and 
other Department publications contain detailed infor- 
mation on the drought. 
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Control Board Decision 1485, they also had 
to comply with new water quality and flow 
standards arising from two recently released 
biological opinions and with limits imposed 
by the Central Valley Project Improvement 
Act when operating their projects. 

1993 Water Delivery Requests 
and Approvals 

In December 1992, the Department 
initially allocated water to long-term con- 
tractors for 1993. Because of the continu- 
ing drought, which had begun in 198'7, the 
Department made very conservative initial 
allocations-10 percent of the 3,850,000 
acre-feet requested. Allocations were based 
only on the amount of water held in storage, 
with the idea that as the water supply devel- 
oped through the winter and spring, alloca- 
tions could be revised upward. Later in the 
year, allocations were increased as precipita- 
tion, runoff, and snowpack increased. 

In 1993, because of above-average rain 
and snowfall, the Department was able to 
increase deliveries to 40 percent of the re- 
quested amounts in January and '70 percent 
in March. By April, because additional local 
water had become available for the first 
time in several years, some contractors 
were able to revise their demand down- 
ward. That decrease in demand, combined 
with above-normal hydrologic conditions, 
allowed other contractors to receive 100 per- 
cent of the original amount they requested. 

Endangered Species Issues 
In a series of biological opinions is- 

sued from 1993 through mid-1994, the Na- 
tional Marine Fisheries Service and the U.S. 
Fish and Wildlife Service specified condi- 
tions to protect the winter-run chinook 
salmon and the delta smelt. These two fish 
species are listed under state and federal 

endangered species acts. The opinions 
concluded that unmodified operation of 
the SWP and CVP could jeopardize the 
existence of these two species. 

Both the NMFS and the USFWS con- 
tinue to evaluate data on the winter-run 
chinook salmon and delta smelt and to re- 
view criteria on which the opinions were 
based. In 1995, the NMFS is expected to 
amend its opinion on winter-run chinook 
salmon, while the USFWS will issue a long- 
term opinion on delta smelt. In the mean- 
time, SWP operations were modified to 
conform with provisions imposed by the 
biological opinions and minimize impacts 
to the fish. 

Impacts on SWP Operations 
To ensure species protection, the De- 

partment minimized takes of winter-run 
chinook salmon and delta smelt by: 

scheduling reservoir releases to 
produce seasonal pulse flows in 
the Delta; 
maintaining seasonal flow standards 
for several key measurement points 
in the Delta estuary; and 
minimizing losses due to Delta ex- 
port pumping as measured by inci- 
dental take calculations at fish 
salvage facilities. 

For example, in late February and ear- 
ly March 1993, the Department ceased all 
pumping at Banks Pumping Plant for 12 
days. Pumping resumed at a fraction of 
capacity until late May, when most winter- 
run salmon migration ended. Although no 
actual take of winter-run salmon was con- 
firmed, the final estimate of the take of 
winter-run-sized salmon for SWP and CVP 
operations combined was 1,892 smolts, well 
below the ceiling target level of 2,700. 
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Pumping was also curtailed at Banks Pump- 
ing Plant and the North Bay Aqueduct's 
Barker Slough Pumping Plant for intermit- 
tent periods between April and July. 

Because of pumping restrictions, both 
SWP and CVP gave up an estimated 
590,000 acre-feet of water that would have 
been diverted at the Delta pumping plants 
during that period. Owing to favorable hydro- 
logic conditions later in the year, however, 
that water was eventually replaced. 

Special Studies 
Annual population estimates of winter- 

run chinook salmon and delta smelt are 
considered key measurements of the im- 
pact of SWP and CVP operations on these 
species. Collecting population data by tow- 
ing a net at mid-depth behind one boat 
provides what is known as the mid-water 
trawl abundance index, which estimates 
prespawning adult delta smelt. This method 
of sampling indicates that the prespawning 
adult delta smelt population has declined 
from levels first observed in 196'7 when 
sampling began. In 1994, the index showed 
one of the lowest indexes observed. 

However, other studies conducted in 
1994 indicate that the mid-water trawl 
method may be underestimating the 
abundance of juvenile and adult delta 
smelt. In these comparative studies, tow- 
ing a net between two boats caught more 
fish than the mid-water trawl and caught 
fish at locations where the mid-water 
trawl indicated that no delta smelt were 
present. This method, known as the kodi- 
ak trawl, will be evaluated for possible 
application in real-time monitoring for 
project operations. 

Environmental Activities 
Outside the Delta 

In 1993 and 1994, the Department con- 
tinued programs and measures to eliminate, 
minimize, and mitipte adverse impacts to 
the environment that might result from 
operation of the SWP. These programs 
included: 

completing a programmatic environ- 
mental impact report on water 
transfers made as part of the 
drought water bank programs; 
submitting to the State Water Re- 
sources Control Board a report on 
the Instream Flow Incremental 
Methodology study, which can be 
used in conjunction with other in- 
formation to help determine opti- 
mum flows for salmon production; 
increasing the SWP share of funding 
for a warden program to reduce ille- 
gal fish harvesting in the Delta and 
some Central Valley streams; and 
increasing coordination between the 
Department's environmental special- 
ists and maintenance personnel to 
avoid adverse impacts to listed species 
during maintenance activities. 

Water Quality 
Approximately 20 million Californians 

depend on the State Water Project for all 
or part of the water they use every day. In 
addition, the SWP supplies water for agri- 
culture, industry, recreation, and fish and 
wildlife. Therefore, the quality of water 
supplied by the SWP and the health of the 
contributing resource-the Delta-were safe- 
guarded in 1993-94 by numerous water 
quality standards resulting from: 
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regulations set by the State Water 
Resources Control Board and Depart- 
ment of Health Services; 
objectives set by Article 19 of the long- 
term SWP water supply contracts; 
legislation specified in the Central 
Valley Project Improvement Act (PL 
102-575, title 34, October 1992); 

conditions contained in the winter-run 
chinook salmon and the delta smelt 
biological opinions; and 
proposals set out by the Federal Eco- 
system Directorate to further protect 
the San Francisco Bay-Delta Estuary. 

SWP Remedial Actions 
The Department and USBR meet wa- 

ter quality and flow standards in the Delta 
with operational measures such as releases 
from reservoirs, operation of the Delta 
Cross Channel gates, and reductions in 
exports from the Delta. The need for these 
measures is determined by water quality 
readings obtained through an automated 
network of continuously operating record- 
ers and by laboratory analyses of field sam- 
ples collected weekly, monthly, quarterly, 
or annually. 

In addition to meeting water quality 
standards for the Delta and Suisun Marsh, 
the ~ e ~ a i t m e n t  also takes measures to pro- 
tect water quality within the California 
Aqueduct and other SWP facilities. 

1993-94 Delta Water 
Quality Standards 

SWP operations in 1993 initially com- 
plied with standards contained in the 
SWRCB's Draft Decision 1630, issued in 
December 1992. Draft Decision 1630 was 
intended to replace Decision 1485, which 
specifies measures to protect the San Fran- 
cisco Bay and the Sacramento-San Joaquin 

Delta. While the draft decision retained 
many Decision 1485 standards, it also added 
stricter Delta standards for flow, salinity, ex- 
port, water temperature, and water quality. 

Those standards, however, were to be 
used only for a five-year period. At the re- 
quest of the Governor, the SWRCB 
stopped work on the formal adoption of 
Water Rights Decision 1630 in April 1993 
in favor of formulating long-term guide- 
lines for protecting the Delta. Consequent- 
ly, baseline SWP operations reverted to 
Decision 1485 criteria combined with opera- 
tional guidelines set in the biological opinion 
for winter-run chinook salmon and provisions 
of the CVPIA. Operations of the SWP were 
affected by the federal CVPIA because of the 
Department's joint operations with the USBR 
under the Coordinated Operations Agree- 
ment and Decision 1485. Measures in the 
rescinded Draft Decision 1630 were incorpo- 
rated into several federal operational guide- 
lines. Additional operational conditions were 
set following the issue of a biological opinion 
for the delta smelt. 

SWP 1993-94 Delta Operations 
Decision 1485, along with the biologi- 

cal opinions and the CVPIA, set standards 
for 1993 SWP operations for water quality 
within the Delta and Suisun Marsh as well 
as for the amount of outflow and water 
exported from the Delta. The SWP's opera- 
tional responses to several of these stan- 
dards were as follows: 

All Decision 1485 water quality stan- 
dards were met, as was the delta 
smelt biological opinion salinity 
standard at Mallard Slough. 
The Decision 1485 municipal and 
industrial chloride standard of less 
than 150 mg/L for at least 240 days 
at the Contra Costa Canal Intake 
was met by August 28,1993. 
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All operational criteria for Delta 
outflow related to Decision 1485 
and biological opinions were met 
during 1993. 
All Decision 1485 minimum flow 
standards for the Sacramento River 
at Rio Vista were met in 1993. 
The standard that defines the allow- 
able magnitude of reverse flows in the 
lower San Joaquin River ("Qwest 
flows") was met during all of 1993. 
The Delta Cross Channel gates were 
closed from January 3 until June 18 
with the exception of the last three 
days in May. 

Programs Outside the Delta 
In addition to meeting water quality 

standards for the Delta, the Department 
also takes measures to protect water quality 
within the California Aqueduct and other 
SWP facilities. The Department's activities 
outside the Delta include routine measure- 
ments of SWP water quality as well as spe- 
cial studies. Many special studies are 
initiated in response to fish and wildlife 
issues and to water quality issues that con- 
cern agencies providing domestic water 
supply. Those agencies face increasingly 
stringent regulatory requirements and look 
to the Department to deliver a raw water 
supply of high quality. 

Municipal Water Quality 
Investigations Program 

Because the Sacramento-San Joaquin 
Delta is a source of drinking water for 
about two-thirds of the state's population, 
the Municipal Water Quality Investiga- 
tions Program monitors and evaluates con- 
stituents in the waters of the Delta and 
recommends ways to improve the quality of 
those waters as a drinking water supply. 

The municipalities sponsoring the program 
believe that technology and practice for 
improving drinking water will continue to 
evolve, and the MWQI Program will help 
the agencies adapt to those changes in plan- 
ning for a highquality drinking water supply. 

Pathogen Monitoring Program 

At the request of the State Water 
Project Sanitary Survey Review Committee, 
the Metropolitan Water District of South- 
ern California initiated a pathogen moni- 
toring survey for the protozoan organisms 
Giardia and Cryptosporidium. From April 
1992 through April 1993, water samples 
were collected, analyzed, and screened for 
enteric viruses and coliform bacteria. Sam- 
ples were collected monthly from Banks 
Pumping Plant, California Aqueduct Check 
No. 29 in Kern County, the federal Delta 
Mendota Canal at McCabe Road, and 
Greene's Landing in the north Delta for a 
total of 48 samples. 

The results of the survey suggest that the 
decreasing number of pathogens detected in 
areas progressively farther south from the 
Delta indicates a possible pathogen die-off 
during transport through the aqueduct. Mean 
total coliform/fecal coliform concentrations 
also reflect this trend, as Greene's Landing 
had the highest level of coliform, while the 
lowest coliform counts occurred at Check 
No. 29. The SWP/Delta pathogen values 
observed were approximately six times lower 
than the national average. 

Mitigation of Algal Blooms 
Algal blooms in reservoirs can lead to 

taste and odor problems, increased turbidity, 
increased concentrations of organic THM 
(trihalomethane) precursors, and filter clog- 
ging in water treatment plants. Bloom-related 
taste and odor problems in SWP reservoirs 



are caused by the chemical compounds 2- 
methylisoborneol (MIB) and geosim, which 
impart an earthy-musty taste and odor to 
water. The incidence and magnitude of taste 
and odor problems in southern SWP reser- 
voirs have increased in recent years. 

Taste and odor problems at Castaic 
Lake first occurred in the mid-1970s and 
returned in 1993 with a very extensive 
event that began in August and another 
that lasted from the end of September 
through November. The problems in Castaic 
Lake are primarily caused by the filamen- 
tous bluegreen algae, Anabaena and 
Psuedoanabaena spp. To solve these prob- 
lems, water releases from Elderberry 
Forebay into Castaic Lake were halted 
from September 24 through 2'7 and mini- 
mized during October and November. 
Inflows from Elderberry Forebay oc- 
curred only 13 days during this period. 
Elderberry Forebay releases in Castaic 
Lake are thought to encourage algal growth 
by introducing fresh nutrients into the lake 
and mixing water layers. 

Water Supply Planning 
To meet water deliveries specified in 

long-term water supply contracts, the De- 
partment plans to construct additional stor- 
age and delivery facilities as part of the 
State Water Project. In planning and devel- 
oping those facilities, the Department faces 
the challenge of satisfying an increasing 
number of complex regulations that have 
made the amount of Delta water supplies 
available for export uncertain. 

As the Department continues to ad- 
dress this challenge, it currently investigates 
and implements plans to augment SWP 
water supply. Those plans include pro- 
grams to routinely transfer water between 
SWP long-term contractors and other agen- 
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cies and to establish conjunctive use ar- 
rangements with various water agencies. 

Water Transfers 
In November 1993, the Department 

published a report entitled "Water Trans- 
fers in California: Translating Concept into 
Reality." Based on the Department's experi- 
ence in managing the 1991 and 1992 
Drought Emergency Water Banks, the re- 
port presents an overview of water transfers 
issues. In November 1993, the Department 
also released a final State Drought Water 
Bank Environmental Impact Report for future 
water transfers under specified drought 
conditions. Because the Department recog- 
nizes that water transfers will undoubtedly 
play an important role in California's water 
supply future, both reports offer guidance 
to individuals and agencies interested in 
implementing water transfers. 

Following a wet 1993 when a water 
bank was not activated, a dry winter and 
severe water restrictions in the Delta result- 
ed in major cutbacks in 1994 water deliver- 
ies to SWP and CVP water contractors. In 
June 1994, Department Director, David 
Kennedy, announced the need for a 1994 
water bank. The Department immediately 
initiated activities to acquire water to meet 
critical needs. Under this program, the De- 
partment expects to transfer about 170,000 
acre-feet of water during 1994. 

The 1991 and 1992 water banks' suc- 
cess increased interest in water transfers as 
a management tool to alleviate short-term 
water shortages and augment long-term 
supplies. Therefore, inJune 1993 the De- 
partment began drafting a work plan and 
time line to complete the environmental 
documentation required for supplemental 
water purchases by the SWP. 
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Future Water Supply 
Planning Strategy 

In spring 1994, because of the increas- 
ing need for additional water supplies for the 
SWP and the impacts of current Delta con- 
straints, the Department began a new plan- 
ning strategy for the SWP Future Water 
Supply Program. Based on initial discus- 
sions with the State Water Contractors, 
the Department outlined a proposal to 
develop SWP water supplies during the next 
30 years through interim and long-term 
measures. This proposal will be the basis 
for a two-year, intensive scoping process to 
identify the key components of the strategy 
for implementing a new SWP water supply 
development plan. The Department plans to 
conduct workshops with SWP contractors 
and various regulatory agencies and to hold 
public involvement meetings to seek consen- 
sus and generate broad-based support for 
implementing the strategy. 

A key element in the strategy will be 
active coordination with SWP contractors 
to integrate planning for the SWP with 
regional water management plans. This 
coordination could include formalizing 
water contract procedures that would allow 
SWP contractors to determine individual 
participation in future SWP projects. The 
Department has held discussions with SWP 
contractors during the past years on these 
SWP contract procedures. The procedures 
would allow the contractors to balance 
their desired SWP water supply reliability 
with levels of affordability. The Depart- 
ment will also encourage and support 
(through changes in SWP operations or 
financial mechanisms) development and 
use of local projects that would allow SWP 
contractors to store additional SWP water 
in their service areas when it is available, 
thus increasing the total yield of the SWP. 

Water Conservation 
Storage Facilities 

One component of the Department's 
current plans to meet California's growing 
water needs is water banking. Water bank- 
ing moves water from the Delta during peri- 
ods of high flows in the winter into storage 
facilities located south of the Delta for re- 
lease during dry periods. The Department 
initially envisioned tw-o additional "south-of- 
the-Deltan water banking facilities-Los 
Banos Grandes and Kern Water Bank. How- 
ever, after these fume facilities were initially 
studied and proposed, new constraints on 
Delta exports arising from the Endangered 
Species Act have made the feasibility of the 
proposed projects uncertain. 

Los Banos Grandes 
The Department will reassess the feasi- 

bility of constructing the Eos Banos 
Grandes facilities when a long-term Delta 
solution is identified. The optimum size 
and location of the facilities will be reevalu- 
ated, taking into consideration future Delta 
water export restrictions, changes in envi- 
ronmental regulations and permit process- 
ing, and the financial capabilities of the 
SWP contractors. The reevaluation analyses 
will be integrated into the ongoing SWP 
Future Water Supply Planning Strategy. 

Kern Water Bank 
Design activities for new facilities of 

the Kern Fan Element, the portion of the 
Kern Water Bank that would be construct- 
ed on Department-owned land, and all plan- 
ning activities for the other elements of the 
Kern Water Bank were discontinued in 
spring 1993. The program was then direct- 
ed toward completing the Habitat Conser- 
vation Plan for the Kern Fan Element; 
maintaining the Kern Fan Element property 
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and existing extraction facilities, monitor- 
ing ground water levels and water quality, 
coordinating with local planning efforts, 
and reevaluating the Kern Fan Element in 
view of water supply uncertainties. Until 
the Kern Fan Element has been reassessed 
and a decision made to proceed, all other 
planning efforts for the Kern Water Bank 
have been discontinued. 

SWP Operations 
In 1993, with the record-breaking 

drought ended and favorable hydrologic 
conditions prevailing, the Department was 
able to meet 100 percent of the contrac- 
tors' requests for water deliveries. In spite 
of this accomplishment, discussions contin- 
ue between the Department and SWP con- 
tractors about the Department's methods for 
allocating water. Those methods have evolved 
over the years to make delivery allocation 
procedures more equitable. 

Approval Methodologies 
for Water Deliveries 

The methodology for approving water 
delivery requests has been the subject of dis- 
cussions between water contractors and the 
Department for several years. However, the 
drought caused the Department to modify its 
process for approving water deliveries, taking 
into account the following processes for: 

approving the total amount of deliv- 

the same four annual variables, although 
the weight given each variable during the 
approval process was refined because of the 
drought. These four variables concern the 
amount of water: 

currently available in Oroville and 
San Luis reservoirs; 
expected to be available during the 
coming water year, primarily 
,through precipitation; 
scheduled to be stored in Oroville 
and San Luis reservoirs at the end 
of the water year for future water 
demands; and 
requested by water contractors. 

Rule Curve 
The Rule Curve, used to determine 

the amount of water available for allocation 
in 1988, was based on the December 198'7 
forecasted Four-Basin Index for the water 
year and the Department's estimated capa- 
bilities of delivering water during the 1988 
calendar year. The Four-Basin Index was 
the forecast of unimpaired flows from the 
Sacramento River near Red Bluff, the 
Feather River at Lake Oroville, the Yuba 
River at Smartville, and the American River 
at Folsom Lake. Other water available for 
delivery included amounts already in stor- 
age minus amounts needed to remain in 
storage and to be used for environmental 
protection of the Sacramento-San Joaquin 
Delta. Once those amounts were deter- 

ery requests, mined, the Department allocated water 
allocating deficiencies among the 

. - . .  - based on contractors' requests. 
agricultural and municipal water 
contractors, and Risk Analysis 
allocating limited water supplies In 1989, the Department modified the 

providing a sound way it determined the amount of water 
basis for water to plan available for docation. No longer using the 
their yearly water operations. December forecast of the Four-Basin Index 

The methodologies used-Rule Curve, Risk (also known as the River Index) 
Analysis, and Water Budget- focused on 
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as the basis for initial allocations, the De- 
partment instead based allocations on a 
statistical analysis of the index from 1906 to 
1985. Additional allocations were based on 
the most current index. To more clearly 
identify its purpose, the Rule Curve was 
renamed Risk Analysis, and the Depart- 
ment continued to use the Risk Analysis 
methodology through 199 1. 

By February 1991, four years of drought 
had left storage in Oroville and San Luis res 
ervoirs very low; the Sacramento River Index 
indicated very low levels of unimpaired run- 
off in the critical watershed basins. In late 
February, municipal and industrial deliver- 
ies were cut to just 10 percent of requested 
amounts. All deliveries to agricultural con- 
tractors had been curtailed in early Febru- 
ary. An unusually wet March, however, 
allowed the Department to increase deliver- 
ies to municipal and industrial contractbrs 
from 10 percent to 20 percent of request- 
ed amounts. Deliveries were again in- 
creased when 200,000 acre-feet was 
delivered from San Luis Reservoir to con- 
tractors' local storage, an action taken by 
the Department to create additional ca- 
pacity in San Luis Reservoir in prepara- 
tion for potential winter storms. 

Water Budget 
Dry conditions persisted into 1991 

with low reservoir storage and low precipi- 
tation. At that time, water allocations were 
based on the Water Budget, which used the 
same process employed in the 1991 Risk 
Analysis. However, the Department relied 
more heavily on amounts in storage and on 
monthly increases in precipitation, runoff, 
and snowpack as well as reduction in con- 
tractor demand. In December 1991 the 
Department approved very conservative 
initial allocations for 1992 delivery re- 
quests. Additional allocations made during 

1992 were approved on a case-by-case basis. " 

As precipitation, runoff, and snowpack 
increased, so did allocations. Therefore, as 
the water supply developed in early 1992, 
the Department increased deliveries to 45 
percent of requested amounts. 

In late 1992, the drought continued to 
affect the amount of water available for 
delivery. Water allocation was again based 
on the Water Budget. In December 1992, 
the Department gave initial approval for 
10 percent of the total amount requested 
by contractors. Furthermore, in planning 
additional allocations, the Department 
had to consider another significant factor 
in addition to the drought-threatened 
and endangered species protection in the 
Sacramento-San Joaquin Delta. 

Although determining annual water 
delivery amounts had always been influenced 
by the need for environmental protection in 
the Delta, SWP operations could now be cur- 
tailed significantly or stopped altogether if 
certain species in the Delta were thought to 
be in danger. Thus, even if the Department 
determined that it could meet certain levels 
of deliveries, its schedules for deliveries could 
be subject to unanticipated interruptions. For 
example, Delta pumping halted for 12 days in 
February 1993 because of the need to protect 
the winter-run chinook salmon. 

Above-average hydrologic conditions 
in 1993 allowed the Department to approve 
up to 70 percent of requested deliveries by 
April. Later in the year, after some contrac- 
tors decreased their requests due to the 
favorable hydrology in their service areas, 
the Department was able to approve 100 
percent of their revised requests. 

Entitlement Based Allocations 
In 1993 and 1994, the Department 

and concerned water contractors continued 
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to discuss procedures for allocating water 
deliveries equitably. To make the best use 
of available water supplies and ensure equi- 
ty among water contractors for 1994 water 
deliveries, the Department was faced with 
assessing contractor needs and available 
supplies. The Department considered the 
amount of water stored in Oroville and San 
Luis reservoirs, the amount of water supply 
reasonably expected in 1994, operational 
constraints anticipated in the Delta, and an 
assessment of delivery needs. 

After additional discussions with water 
contractors, the Department devised a new 
allocation methodology based on each wa- 
ter contractor's entitlement as indicated in 
Table A, "Annual Entitlements," of its long- 
term water supply contract. In return, the 
water contractors agreed to relinquish enti- 
tlement water they do not need; that water 
could then be reallocated to other water 
contractors. Agreement was also reached 
on other modifications to the allocation 
procedures that are a function of changes 
in the actual water supply. 

By March 1994, precipitation totals for 
the 1993-1994 water year were extremely low, 
resulting in the declaration of a "critically 
dry" water year and the projection of the 
water year as the fourth driest year of record 
in the Sacramento River basin. The Depart- 
ment determined that it would need to 
reduce approved allocations if water sup- 
ply did not reach 2 million acre-feet by 
April 15, 1994. Several water contractors 
returned portions of their entitlement, allow- 
ing the Department to reallocate 50,000 acre- 
feet. The water was reallocated in proportion 
to 1994 Table A Entitlement. 

1993 Water Deliveries 
In 1993, the SWP delivered 2,315,098 

acre-feet of entitlement water to 25 long- 
term contractors. In addition, 1,080,189 

acre-feet of nonentitlement water was 
delivered to other agencies. Table 1-1 
presents information about water deliver- 
ies through 1993. 

Entitlement Water 
The 2,315,098 acre-feet of entitlement 

water delivered includes 2,093,317 acre-feet 
of 1993 entitlement water delivered to 25 
long-term contractors; 219,782 acre-feet of 
1992 carryover entitlement water delivered 
to 13 long-term water contractors in 1993; 
and 1,999 acre-feet of make-up water deliv- 
ered under Article 12(d) of the long-term 
water supply contracts. - 

Transfers of Entitlement Water and 
Carryover Entitlement Water 

During 1993, 125,033 acre-feet of enti- 
tlement water and 197 acre-feet of carry- 
over entitlement water was transferred 
between six long-term water contractors 
and one non-SWP water agency. 

Water for Recreation, Fish, 
and Wildlife 

A total of 2,609 acre-feet of SWP water 
was conveyed for recreational use and for 
fish and wildlife as follows: 

The SWF' delivered 860 acre-feet of 
water for recreational use at Lake Del 
Valle, O'Neill Forebay, Silverwood 
Lake, Lake Perris, and Castaic Lake. 
In addition, 1,025 acre-feet was deliv- 
ered to Castaic Lagoon, an impound- 
ment downstream from Castaic Lake 
devoted entirely to recreation. 
The SWF' delivered 188 acre-feet of 
water for wildlife management in the 
Pilibos Wildlife Area, 40 miles south 
of Los Banos, and on about 770 acres 
of land near O'Neill Forebay. 



TABLE 1-1 
Water Delivered, by Category, 1962 through 1993 

Water Delivered 
(Acre-feet) 

Entitlement Water (a Other Water Deliveries 

Surplus and 
Municipal 

and AQ~~cuI- 
unscheduled Feather 

Aaricul- Other River Recreation Total 
Industrial bra1 Total Industrial tural Water (b Diversions (c Water 1 year (1) (2) (3) (4) (5) (6) (7) (8) (9) I 

a) Includes amounts of deliveries of carryover 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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Non-Project Water Deliveries 
In 1993, SWP facilities were used to 

deliver non-Project water for other agen- 
cies, including the Central Valley Project. 
In addition, SWP facilities were used to 
deliver water purchased from the 1992 
Drought Water Bank. This category also 
includes non-project water transferred 
from one agency to another. 

Central Valley Project Water 
In 1993, the Department conveyed 

233,142 acre-feet of CVP water through 
SWP facilities. The Department regularly 
enters into agreements for conveying CVP 
water, such as agreements with contractors 
receiving water from the U.S. Bureau of 
Reclamation through the Cross Valley Ca- 
nal, a water conveyance facility that con- 
nects with the California Aqueduct near 
Tupman in Kern County. Other agencies or 
corporations, including the U.S. Department 
of Veterans Affars, U.S. Fish and Wildlife 
Service, and Musco Olive Products, Inc., also 
receive CVP water through agreements be- 
tween the Department and USBR. 

On May 23, 1993, eight CVC contrac- 
tors requested that the Department change 
the point of delivery for their CVP water 
from the CVC turnout to Westlands Water 
District's turnouts in Reaches 4 through 7 
of the California Aqueduct. As a result, the 
Department and the CVC contractors exe- 
cuted common agreements on August 18 
and October 18, 1993. Under these agree- 
ments, the Department conveyed 25,421 
acre-feet to WWD's turnouts during 1993. 
These agreements superseded earlier 
agreements between the Department and 
CVC contractors to convey CVP-related 
water during 1993 from SWP storage. No 
water was conveyed by the Department 
under the earlier agreements. 

Water Transfers 
During 1993, the Department con- 

veyed non-Project water according to terms 
of several water transfer agreements. Won- 
project water includes water purchased by 
other agencies from non-SWP sources. 

Feather River Water Rights 
Settlement Agreements 

Nine agencies in the Feather River 
service area received 822,589 acre-feet of 
regulated local supplies under agreements 
with the Department. Those agencies hold 
water rights to Feather River water that 
predate operation of the SWP. 

Water Contracts 
AdministratCon 

Long-term water supply contracts be- 
tween the Department of Water Resources 
and 29 public agencies for water service from 
the State Water Project stipulate the terms of 
the project's construction and operation. In 
return for the State's financing, constructing, 
and operating the facilities needed to provide 
water service, the agencies contractually 
agreed to repay all SWP capital and operating 
costs pursuant to these agreements. 

In addition to delivering water ac- 
cording to the terms of the long-term 
water supply contracts, the Department 
also delivers or conveys water according 
to long-term and short-term agreements 
with SWP contractors and other agencies 
for specified arrangements. 

Between July 1,1993, and June 30, 
1994, the Department entered into agree- 
ments with several SWP contractors and 
amended existing agreements as follows: 

A May 23, 1994, agreement be- 
tween Kern County Water Agency 
and the Department converted a 
temporary turnout facility to a 
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permanent facility. The temporary 
facility, located at Milepost 242.65 in 
Kern County, was built under an ear- 
lier agreement between the Depart- 
ment and KCWA that allowed 50,000 
acre-feet of the agency's 1993 entitle- 
ment to be delivered at this location 
for irrigation. 
An agreement between the Depart- 
ment and San Luis Obispo County 
Flood Control and Water Conserva- 
tion District signed on April 5, 
1994, provides for the Department 
to construct the Coastal Branch 
Pipeline through the Cuesta Tunnel 
in conjunction with construction of 
the Coastal Branch Phase I1 of the 
California Aqueduct. 
In addition to the Coastal Branch 
pipeline construction, the Depart- 
ment must remove and reconstruct 
a portion of the Salinas River 
Project facilities and also construct an 
auxiliary pipeline for San Luis Obispo 
County through the Cuesta Tunnel to 
Highway 101 because any future con- 
struction in and around the Cuesta 
Tunnel will be physically infeasible. 

La Hacienda Agreement 
In 1990, the Department purchased 

98,005 acre-feet of ground water from La 
Hacienda, Inc., a Kern County corporation. 
The water is located in the Kern County 
water basin and can be extracted according 
to terms of a December 20, 1990, operating 
agreement between the Department and 
Kern County Water Agency. 

According to the original operating 
agreement, water can be extracted from the 
La Hacienda well field only during years 
when SWP cannot deliver the total entitle- 
ment requested by the long-term contrac- 

tors and the Department projects storage 
levels in Lake Oroville to drop below the 
minimum power pool. However, the mini- 
mum power pool requirement was waived 
during the 1992-93 water year, allowing the 
Department to extract ground water and to 
alleviate water shortages caused by the con- 
tinuing drought. In 1993, an amendment was 
signed that allows the Department to extract 
up to 30,000 acre-feet of ground water each 
year when entitlement deliveries to SWP agri- 
cultural contractors are less than 50 percent 
of their entitlement requests. 

Power Activities 
The State Water Project needs de- 

pendable and economical sources of power 
to deliver affordable water to long-term 
contractors. Responding to that need, the 
Department of Water Resources developed 
and administers a comprehensive power 
resources program. Key elements of the 
program include strategic timing of genera- 
tion and pumping schedules, purchases of 
power resources and transmission services, 
short-term sales of occasional power sur- 
pluses, and studies of power resources for 
future needs. 

SWP Power Resources Program 
The goals of the SWP power resources 

program are to: - obtain reliable, environmentally sen- 
sitive, and competitively priced pow- 
er sources and transmission services 

. sufficient for operating the SWP; 
develop and manage power resourc- 
es to minimize the cost of water 
deliveries to SWP contractors; 
minimize impacts on the SWP when 
major contractual power arrange- 
ments begin to expire in 2004; and 
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meet responsibilities and criteria of 
the Western System Coordinating 
Council and conform with regula- 
tions of the California Energy Com- 
mission and the Federal Energy 
Regulatory Commission. 

To achieve these goals, the Department 
constructed its own power facilities and 
contracted for long-term power resources 
with many electric utilities. In addition, 
the Department arranged for transmis- 
sion service between SWP power resourc- 
es and pumping loads and interconnected 
utilities. The power resources program 
also takes advantage of SWP water stor- 
age and conveyance capacities that allow 
the Department to operate SWP pumps 
and and generating resources somewhat 
independently of water delivery needs. 
This pumping load and generation con- 
trol enables the Department to enter into 
advantageous agreements with other elec- 
tric utilities. Those agreements comple- 
ment the use of SWP generation to meet 
SWP power requirements. 

1993 Power Program Performance 
In 1993, the SWP power resources pro 

gram produced the following signiscant events: 
SWP facilities consumed 4.5 1 billion 
kilowatt-hours; this increase of 5.6 
percent over 1992 consumption 
represents the first increase in ener- 
gy requirements since 1990. 
SWP hydroelectric powerplants gen- 
erated 3.25 billion kilowatt-hours, 
while its coal-fired resource generat- 
ed 1.20 billion kilowatt-hours. 
The Department purchased 1.44 
billion kilowatt-hours of energy at a 
cost of $23.38 million, while addi- 
tional costs for associated capacity, 
transmission, and dispatching ser- 
vices totaled $22.24 million. 

The Department sold 4.1'7 billion 
kilowatt-hours of energy with reve- 
nues of $93.47 million and also re- 
ceived $17.59 million in revenue 
from capacity sales and transmission 
service arrangements. 
The Department's two major ex- 
change agreements produced about 
2.33 billion kilowatt-hours in net 
energy for the SWP. 
The Department formed a task force 
to make recommendations for the 
power resources program when 
major SWP power contracts begin 
to expire in 2004. 

SWP Facilities Construction 
From the early 1970s to the late 1980s, 

design and construction activities centered 
on building power plants and adding 
pumping units and turbine-generators that 
were deferred from the initial construction 
of the SWP, enlarging or extending aque- 
duct reaches, and providing facilities to 
ensure water quality in the Delta. In the 
1990s, design and construction activities will 
focus on repairing and replacing components 
of existing facilities, constructing Phase II of 
the Coastal Branch to deliver water to San 
Luis Obispo and Santa Barbara counties, 
constructing the Devil Canyon Second After- 
bay, and possibly extending the SWP to the 
San Gorgonio Pass service area. 

1993 Activities 
Activities for about 40 design projects 

and 75 construction projects were in 
progress or completed between July 1993 
and June 1994. As part of the Department's 
compliance with license requirements at its 
facilities, the Design Office routinely stud- 
ies data obtained from field investigations 
of selected SWP facilities. Known as defi- 
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ciency studies, the studies are designed to 
provide early identification of problems at 
dams, embankments, and other SWP facili- 
ties. In 1993-1994, Oroville Dam, Thermali- 
to Forebay Dam, Thermalito Diversion 
Dam, Castaic Dam, Pyramid Dam, Bethany 
Dam, Perris Dam, Peace Valley Pipeline, 
and Lower Quail Canal were investigated. 
The investigations will lead to remedial 
construction contracts for grouting defec- 
tive instrumentation at Oroville Dam, pro- 
viding seepage control filters at Lower 
Quail Canal Embankment, and performing 
seepage repair for subsurface erosion along 
Peace Valley Pipeline. 

Other significant events in 1993 were 
as follows: 

Notice to begin work for the first 
contract of Phase I1 of the Coastal 
Branch was issued on August 13, 
1993, and 14 additional awards and 
notices to begin work were issued 
during fiscal year 1993-94. 

Majave Siphon was returned to service 
on March 28,1994, after a section of 
Pipeline No. 1 failed on March 2,1994. 
Construction work was started in 
November 1992 for an 800-acre-foot 

second afterbay adjacent to Devil 
Canyon Powerplant to permit full 
use of the new generating units and 
to improve downstream water deliv- 
ery capabilities; completion is sched- 
uled for early 1995. 
Construction of the initial Mojave 
Siphon Powerplant structure and 
fabrication of a gantry crane was 
completed in 1993. 

Recreation Programs 
In keeping with the celebration of 

the twenty-fifth anniversary of Oroville 
Dam, the Department renewed its com- 
mitment to residents of the Oroville area 
by revising its recreation plan for the 
Oroville facilities. The Department will 
construct additional recreation facilities 
and improve fisheries management pro- 
grams at the Oroville complex. 

The new Oroville recreational facilities 
will complement SWP's recreation pro- 
gram, which in 1993 served over 400,000 
people at visitors centers and more than 5 
million people at other facilities through- 
out the State. 

The Oroville Dam discussion was provided 
by the State Water Project Analysis Office 
in conjunction with the Division of Plan- 
ning Reports Administration section. 
Additional information in this chapter was 
compiled by Bulletin 132 staff on informa- 
tion found throughout this Bulletin. 







Chapter 2 

Future Storage and 
Delivery Capabilities 



Future Storage and Delivery Capabilities Chapter 2 

Significant Events 

In spring 1994, the Department initi- 
ated efforts to formulate a new 
planning strategy for the State Wa- 
ter Project Future Water Supply 
Program. The strategy will focus on 
developing SWP water supplies for 
at least the next 30 years. A two-year 
scoping process closely coordinated 
with SWP long-term contractors is 
in progress, with a strategy report to 
be published in spring 1995 and a 
scoping report to be published in 
summer 1996. 

In late spring 1994, the Depart- 
ment began the two-year Service 
Area Impact Study to update in- 
formation about the SWP service 
areas and reevaluate the effects of 
developing and distributing addi- 
tional water supplies within those 
areas. The study will focus on so- 
cioeconomic trends that might 

affect the environment, habitat for 
threatened and endangered species, 
and the potential for growth in the 
service areas to affect this habitat. 
Information obtained from this 
study will help SWP contractors 
meet environmental requirements 
while developing water projects. 

On April 18,1994, a groundbreak- 
ing ceremony held at Vandenberg 
Air Force Base in Santa Barbara 
County initiated construction of 
Phase I1 of the Coastal Branch of 
the California Aqueduct, planned to 
transport 47,316 acre-feet of munic- 
ipal and industrial water to San Luis 
Obispo and Santa Barbara counties. 
In early 1994, the Department began 
construction of the first two reaches 
of the aqueduct. Construction of 
Phase I1 is scheduled to be completed 
in late 1996. 
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To meet the water deliveries specified ents satisfy environmental requirements 
in water service contracts, the Department for new water development projects. 
of Water Resources plans to construct addi- 
tional storage and delivery facilities as part 
of the State Water Project. In planning and 
developing those facilities, however, the 
Department often faces two significant chal- 
lenges: (1) finding technically suitable sites; 
and (2) satisfying many complex environmen- 
tal procedures, laws, and regulations. 

In 1994, construction began on Phase 
I1 of the Coastal Branch of the California 
Aqueduct, which has been under develop- 
ment since 1986. Phase I1 facilities will de- 
liver water to municipal and industrial 
contractors in Santa Barbara and San Luis 
Obispo counties. 

Several other projects designed to 
increase SWP delivery capability and yield 
have been suspended until water supply 
uncertainties in the Delta can be resolved. 
The Department continues the limited 
work necessary to maintain the projects for 
reactivation if they become feasible. Those 
projects would provide off-stream storage 
south of the Delta (Los Banos Grandes fa- 
cilities and Kern Water Bank) and develop 
additional water supply north of the Delta 
in the Cottonwood Creek and Red Bank 
Creek basins (Red Bank Project). 

Because meeting contractual water 
delivery amounts remains a priority with 
the Department, two planning programs 
have been initiated to meet that priority: 
the SWP Future Water Supply Planning 
Strategy and the Service Area Impact 
Study. The SWP Future Water Supply Strat- 
egy will help the Department determine the 
best means to develop and implement a 
SWP water supply plan for at least the next 
30 years. The Service Area Impact Study, 
which will update a previous study, will 
provide information to help planners, SWP 
contractors, and other SWP water recipi- 

SWP Future Water Supply 
Planning Strategy 

Because of the significantly increas- 
ing need for additional water supplies for 
the SWP along with the impacts of cur- 
rent Delta constraints, the Department 
initiated efforts in spring 1994 to formu- 
late a new planning strategy for the SWP 
Future Water Supply Program. Based on 
initial discussions with the contractors, 
the Department outlined a draft plan- 
ning strategy proposal for developing 
SWP water supplies during the next 30+ 
years through interim, short-term (next 
10 years), and long-term measures. This 
draft proposal will be the basis for a two- 
year, intensive scoping process to identi- 
fy the key components of the most 
effective strategy for implementing a new 
SWP water supply development plan for 
the next 30+ years. 

Scoping Process 
The two-year scoping process will be 

closely coordinated with SWP contractors 
to ensure that the SWP Future Water Sup- 
ply Planning Strategy will meet individual 
contractors' needs. During the first year, 
the scoping process will focus on such ac- 
tivities as identifying specific potential 
SWP water supply projects, gathering exist- 
ing basic data, and defining appropriate 
planning approaches for compliance with 
the National Environmental Protection 
Act, California Environmental Quality Act, 
and Endangered Species Act. Results of 
these activities will be presented in "Initial 
Report on the Development of a SWP 
Planning Strategy," which will be published 
in spring 1995. This strategy report will 
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outline an overall approach for developing 
SWP water supplies for the next 30+ years. 

The second year's scoping activities 
will focus on identifying key projects for 
further study; developing schedules, bud- 
gets, and staffing for these projects; identi- 
fying critical issues (environmental, 
financial, institutional, etc.) and major "sell- 
ing points" for each project; prioritizing 
"best" key projects; and evaluating environ- 
mental, regulatory, technical, and public 
involvement strategies for taking the "best" 
projects from planning to implementation. 
Based on the results of these efforts, the 
Department will publish a "scoping report" 
in summer 1996. This report will outline 
the details for implementing the SWP Fu- 
ture Water Supply Planning Strategy. 

The Department recognizes that the 
SWP Future Water Supply Planning Strate- 
gy must address many critical issues, includ- 
ing changing regulatory laws and processes, 
financial mechanisms, individual SWP con- 
tractor participation and nonparticipation 
(opt-in/opt-out), local project guidelines, 
Delta constraints, and area-of-origin needs. 
In addition, this planning strategy needs to 
examine both traditional and nontradition- 
al measures for SWP water supply develop 
ment. Many nontraditional measures would 
allow water supply development to occur in 
a timely manner independent of the Delta 
and its various current regulatory con- 
straints. Possible nontraditional water sup- 
ply development measures include land 
retirement, water reclamation, and water 
transfers. These, in conjunction with tradi- 
tional measures such as conjunctive use, 
ground water banking, and south-of-the- 
Delta off-stream reservoirs, will be evaluat- 
ed during this scoping process. 

The Department will also conduct 
workshops with various regulatory agencies 
and hold public involvement meetings to seek 

consensus and generate broad-based support 
for implementation of the planning strategy. 

Service Area Impact Study 
In 1985, the Division of Planning 

completed the initial Service Area Impact 
Study, an examination of the socioeco- 
nomic and environmental effects of in- 
creasing deliveries to the SWP service 
areas. As part of the process of complying 
with the California Environmental 
Quality Act, the Division of Planning con- 
ducted the Service Area Impact Study, 
designed to provide a consistent method 
of measuring the impacts of future water 
supply projects in the SWP service areas. 
The Department then prepared several 
environmental impact reports based on 
information derived from the study. 

Since the initial study was completed, 
the socioeconomic and environmental data 
inventories in the service areas have be- 
come outdated, and environmental compli- 
ance has become more complex. As a 
consequence of these changes, the State 
Water Project Planning Branch began a two 
year Service Area Impact Study in late spring 
1994 to update and reevaluate the effects of 
developing and distributing additional SWP 
supplies within the service areas. 

Two-Year Study Update 
The two-year Service Area Impact 

Study will reexamine the effects of devel- 
oping and distributing additional water 
within the SWP service areas. Because of 
the increased complexity of complying 
with the Endangered Species Act, the 
study will focus on habitat for threatened 
and endangered wildlife and plants, par- 
ticularly the potential for growth in the 
service areas to affect this habitat. By pro- 
viding this information, the study will 
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assist the SWP contractors and other re- 
cipients of SWP water, such as county and 
local agencies and potential developers, in 
identifying measures and conditions that 
can be carried out to ensure ESA compli- 
ance. Since the exact locations of future 
urban and/or agricultural development 
within the SWP service areas is unknown, 
project proponents may need to prepare 
additional environmental documents that 
tier from the project-specific EIRs pre- 
pared by the Department. 

In addition to identifjmg sensitive 
environmental areas where impacts from 
development may occur, the Division of 
Planning will work with the SWP contrac- 
tors and local planning agencies to develop 
memoranda of agreements with federal and 
State regulatory agencies. These agree- 
ments should acknowledge the responsibili- 
ty of the local agencies to mitigate impacts 
to natural communities and to protect en- 
dangered and threatened species. 

A scope of study has been prepared. 
Preliminary tasks in progress include pre- 
paring and developing resource base maps; 
reviewing county and regional general 
plans; and compiling base year (1990) esti- 
mates of population, housing, major indus- 
tries, and income; and developing 
preliminary water demand and supply bal- 
ances for the six SWP service areas (Feather 
River, North Bay, South Bay, San Joaquin, 
Central Coast and Southern California). 

The results of the updated Service Area 
Impact Study will be presented in a memo- 
randum report. The Department expects to 
update the new study biannually to allow the 
Department better tracking of future devel- 
opment in the service areas. A Service Area 
Impact Study status report summarizing the 
pertinent data collected to date will be distrib- 
uted in June 1995 to appropriate planning 
agencies, SWP contractors, and developers. 

Coastal Branch Delivery 
Facilities 

The Coastal Branch of the California 
Aqueduct is being constructed in two phas- 
es. The first phase delivers water for agri- 
cultural use to contractors in northwestern 
Kern County; the second will deliver water 
for municipal and industrial use to Santa 
Barbara County Flood Control and Water 
Conservation District and San Luis Obispo 
County Flood Control and Water Conserva- 
tion District. 

The first phase of the Coastal Branch 
was completed in the late 1960s. It includes 
two pumping plants and a 14.8-mile coastal 
stub canal extending from Avenal Gap to 
the vicinity of Devil's Den in northwest- 
ern Kern County. Berrenda Mesa Water 
District (a member of Kern County Water 
Agency) receives water through the Phase 
I facilities. 

Phase II Facilities 
Construction of Phase I1 facilities be- 

gan in early1994. These facilities, as initially 
designed, may include: 

102 miles of buried pipe, which will 
extend from the existing terminus 
near Devil's Den to the site of Tank 
5 on Vandenberg Air Force Base, 
12 miles south of the Santa Maria 
River; 
four pumping plants; 
one power recovery plant; and 
five water-tank facilities. 

The project will transport about 
47,300 acre-feet per year of municipal and 
industrial water to San Luis Obispo and 
Santa Barbara counties. 

In October 1986, Santa Barbara Coun- 
ty FCWCD and San Luis Obispo County 
FCWCD requested that the Department 
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conduct the planning and environmental 
studies needed to complete Coastal Branch 
Phase 11. The final EIR was released in May 
1991; the Notice of Determination and sum- 
mary of findings were hued in July 1992. 

Santa Barbara County FCWCD and San 
Luis Obispo County FCWCD were notified, 
as required in paragraph 45(d) of the water 
supply contracts, that the Department would 
start final design on Phase I1 in June 1992. 
The two districts notified the Department of 
their requests for entitlement water. San Luis 
Obispo County FCWCD requested 4,830 
acre-feet per year; Santa Barbara County 
FCWCD requested 42,486 acre-feet per year. 

Phase ll Construction 
The Phase I1 project has been divided 

into seven construction reaches. In early 
1994, the Department began construction 
of the first two reaches and was preparing 
the final design for the remaining five 
reaches, acquiring rights-of-way, and obtain- 
ing additional permits necessary to con- 
struct the project. Three addenda to the 
final EIR have been prepared to document 
changes in the project. With mitigation, the 
project will result in no long-term signifi- 
cant impacts. All significant impacts are 
short-term and associated with construction 
(traffic, noise, and air quality). 

Construction of Phase I1 of the 
Coastal Branch requires laying 102 miles 
of buried pipe from the existing terminus 
near Devil's Den to the site of Tank 5 on 
Vandenberg Air Force Base. Other facili- 
ties to be constructed include Devil's Den, 
Bluestone, Polonio Pass, and Casmalia Pump 
ing Plants, San Luis Obispo Powerplant, and 
five water-storage facilities. San Luis Obispo 
Powerplant is designed to dissipate excess 
water pressure in the pipeline and will gener- 
ateapproximately 4 mepwatts of power. The 

five tank facilities will be used to provide hy- 
draulic stability and control in operating the 
project. A regional water treatment plant 
owned and operated by the local water pur- 
veyors is being constructed at Tank Site l at 
Polonio Pass. 

The project has been divided into 31 
construction contracts. Six contracts were 
awarded in late 1993 and an additional nine 
by mid-1994. Construction is scheduled to be 
completed in late 1996. 

The estimated cost of the project (in 
1992 dollars) is $400,000,000, which includes 
costs for mitigation and rights-of-way. The 
unit cost of the water at the turnouts is esti- 
mated at $480 to $650 per acre-foot, depend- 
ing on the repayment reach and the amount 
of water subscribed. Costs for treating the 
water and constructing local facilities to trans- 
port water to areas of use are not included. 

Los Banos Grandes 
A key component of the Department's 

plans to meet California's growing water 
needs is water banking. Water banking 
moves water from the Delta during peri- 
ods of high flows in the winter into stor- 
age facilities located south of the Delta 
for release later during dry periods. 

Water banking south of the Delta of- 
fers considerable benefits to the SWP users 
and others. Water banking helps to: 

improve reliability of the SWP water 
supply; 
reduce demands for water exported 
through the Delta in the spring and 
summer; and 
benefit Delta fisheries by providing 
the Department with the option 
of pumping from the Delta when 
impacts on fisheries are least signifi- 
cant. 

The Department designed the Los 
Banos Grandes facilities to be a primary 
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south-of-the-Delta water bank. A major pur- 
pose of the facilities would be to reduce the 
frequency and magnitude of projected wa- 
ter shortages by increasing the dependabili- 
ty of the existing water supplies available to 
SWP contractors. Improving the reliabili- 
ty of SWP supplies will reduce the likeli- 
hood of long-term water shortages that 
could otherwise occur more frequently as 
demand increases. 

In addition to improving the reliability 
of the SWP water supply, Los Banos Grandes 
would benefit Delta fisheries by providing the 
Department with additional flexibility to o p  
erate existing and planned delivery systems 
and by allowing a shift in Delta pumping to 
months when the effects of diversions on 
fisheries are least significant. 

Investigations and Status 
A feasibility report and draft environ- 

mental impact report for the proposed Los 
Banos Grandes project were completed in 
December 1990. The final environmental 
impact report and statement were sched- 
uled to be completed in 1993; construction 
of facilities was to begin in mid-1995. How- 
ever, since the 1990 reports were released, 
new constraints on Delta exports have af- 
fected the feasibility of the proposed 
project: the U.S. Fish and Wildlife Service 
and National Marine Fisheries Service have 
mandated measures to protect the delta 
smelt and winter-run chinook salmon - two 
Delta fish species listed under the federal 
Endangered Species Act - and the State 
Water Resources Control Board and the fed- 
eral Environmental Protection Agency pro- 
posed new flow and water quality standards 
for the Delta. These actions significantly 
reduce the amounts of Delta flows that are 
anticipated to be available for diversion and 

storage in the proposed Los Banos Grandes 
facilities. 

In June 1994, the federal and State 
governments signed a framework agree- 
ment to establish a coordinated, compre- 
hensive program for setting water-quality 
standards and developing a long-term solu- 
tion to fish and wildlife issues, water supply 
reliability, flood control, and water quality 
problems in the Bay-Delta Estuary. 

In December 1994, the State Water 
Resources Control Board, in cooperation 
with other State and federal agencies and 
representatives of urban, agricultural, 
and environmental interests, released a 
draft Water Quality Control Plan for the 
Bay/Delta. It is expected that this plan will 
be finalized in 1995, and work will proceed 
through the State and federal Bay Delta 
Advisory Council on formulating a perma- 
nent solution for the Delta. 

The Department will reassess the feasi- 
bility of constructing the Los Banos 
Grandes facilities or an alternative south-of- 
the-Delta off-stream reservoir once a Delta 
solution is identified. The optimum size 
and location of the facilities will be reevalu- 
ated, taking into consideration future Delta 
water export restrictions, changes in envi- 
ronmental regulations and permit process- 
es, and the financial capabilities of the SWP 
contractors. The reevaluation analyses of a 
south-of-the-Delta offstream reservoir will 
be integrated into the ongoing SWP future 
water supply planning strategy. 

Work will continue on gathering and 
updating information on alternative 
south-of-the-Delta off-stream reservoir 
sites, preserving the viability of environ- 
mental data collected at the Los Banos 
Grandes site, and evaluating mitigation 
techniques for potential project impacts. 
These studies include a reconnaissance 
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study of engineering and environmental 
considerations of alternative south-of-the- 
Delta off-stream reservoir sites; periodic 
field surveys for threatened and endan- 
gered species; continued investigations un- 
der the Sycamore Pilot Program, a pilot 
program developed by the Department to 
evaluate survival parameters for over 1,200 
sycamores ranging in size from seedlings to 
established trees; and testing potential miti- 
gation measures for impacts to the San 
Joaquin kit fox. 

Kern Water Bank 
The Kern Water Bank includes all op- 

portunities to recharge the SWP water in 
Kern County. The purpose of the Kern 
Water Bank is to store water available from 
the Delta during wet periods for use during 
dry periods. During wet periods the De- 
partment would convey surplus water di- 
rectly to recharge ponds or to local water 
districts for use in lieu of their pumping 
from ground water storage. In dry periods 
water would be extracted from storage. In 
some cases the extracted water would be 
directly conveyed to the California Aque- 
duct to supplement the SWP water supply, 
whereas in other cases it would be used by 
local districts in exchange for an equivalent 
amount of their SWP entitlement water. 
Their entitlement would then be added to 
the amount of SWP water available for de- 
livery to other SWP contractors. 

The proposed Kern Water Bank pro- 
gram consists of eight separate projects or 
elements. One element, the Kern Fan Ele- 
ment, would be constructed on lands 
owned by the Department. The other seven 
elements, referred to as local elements, 
would be implemented in various existing 
water districts in Kern County. 

As a result of the endangered species 
issues in the Delta and subsequent restric- 
tions on diversions from the Delta to down- 
stream facilities, the water supply for new 
facilities downstream of Banks Pumping 
Plant has become uncertain. Consequently, 
design activities for the Kern Fan Element 
and all planning activities for the other local 
elements were discontinued in spring 1993. 

The program emphasis is now direct- 
ed toward completing the Habitat Conser- 
vation Plan for the Kern Fan Element; 
maintaining the Kern Fan Element proper- 
ty and existing extraction facilities; moni- 
toring ground water levels and water 
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quality; coordinating with local planning 
efforts; and reevaluating the Kern Fan Ele- 
ment in consideration of water supply un- 
certainties. Until the Kern Fan Element has 
been reassessed and a decision made either 
to proceed with implementation or to delay 
further implementation, or until another 
alternative action is adopted, all other plan- 
ning efforts for the Kern Water Bank have 
been discontinued. 

Kern Fan Element 
The Kern Fan Element is located on 

20,000 acres of Department-owned land that 
straddles the Kern River between Bakersfield 
and the Elk Hills Naval Petroleum Reserve. 
Initially, the Kern Fan Element was planned 
to be built in two stages. Planned storage 
capacity of the first stage was about 350,000 
acre-feet with an expected average annual 
SWP water supply benefit of about 44,000 
acre-feet per year and an average annual 
dry period supply benefit of about 50,000 
acre-feet per year. The second stage was 
expected to increase the storage capacity to 
about 1 million acre-feet with an expected 
average annual dry period water supply 
benefit of about 140,000 acre-feet per year 
and a corresponding increase in the aver- 
age annual SWP water supply. 

Environmental Documentation 
The purchase by the Department of 

the Kern Fan Element land and subsequent 
planning activities for the Kern Water Bank 
program were based on a final environmen- 
tal impact report released in December 1986. 
A supplemental environmental impact report 
for the Kern Fan Element was prepared 
according to the guidelines of CEQA and 
distributed for review on December 31, 
1990. Efforts to finalize the EIR were 
stopped pending evaluation and resolution 

of water supply issues related to endan- 
gered species in the Delta. 

Habitat Conservation Plan 
Plant and animal species presently 

listed as threatened or endangered under 
state and federal endangered species acts, 
and found, or expected to be found on the 
Kern Fan Element, include the slough this- 
tle, recurved larkspur, Hoover's eriastrum, 
San Joaquin woolly threads, San Joaquin kit 
fox, Swainson's hawk, Tipton kangaroo rat, 
San Joaquin antelope squirrel, and blunt- 
nose leopard lizard. Construction and oper- 
ation of the project facilities would result in 
a take of these species as defined and pro- 
hibited under both endangered species 
acts. Permits to allow construction and o p  
eration of the project facilities can be ob- 
tained under Section 2091 of the State act, 
and Section 10(a) of the federal act. 

Both acts require the Habitat Conserva- 
tion Plan as part of the permit applications. 
The plan will define the impacts to the listed 
species related to construction, operation, 
and maintenance of the project; set require- 
ments that minimize and mitigate for project- 
related disturbance of listed species; and 
compensate for destruction of habitat by set- 
ting aside habitat management areas. 

The permitting process for the Kern 
Fan Element will be done in two steps. The 
first step will be to acquire a permit that cov- 
ers only local impacts. This permit would 
allow only recharge of water that has no addi- 
tional impact on winter-run salmon, delta 
smelt, and other endangered species in the 
Delta. This permit for the first step would 
allow recharge of contractor entitlement de- 
liveries. The second step will be to amend the 
permit to cover the endangered species im- 
pacts resulting from recharging all water 
that can be diverted from the Delta. 
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The regulatory agencies also require 
that significant existing and planned activi- 
ties by other entities on the Kern Fan Ele- 
ment property, as well as related activities 
on neighboring lands, be included in the 
permit. Those activities include construc- 
tion of additional recharge facilities by the 
Kern County Water Agency; and construc- 
tion, operation, and maintenance of oil and 
gas wells and related facilities by ARC0 Oil 
and Gas Company and their lessees, as well 
as the activities of other utility easement 
holders. In addition, recharge facilities be- 
longing to the city of Bakersfield, Buena 
Vista Water Storage District, and West 
Kern Water Storage District are adjacent to 
the Kern Fan Element and used inter- 
changeably. Consequently, those entities 
will be included in the permit. 

Administrative drafts of the Habitat 
Conservation Plan were circulated for 
review during spring 1994. Pending ap- 
proval by the KCWA, and final editing of 
review comments, the HCP will be ready 
for submittal in June 1994. 

Kern Fan Element Reevaluation 
Reevaluation of the Kern Fan Element 

to reflect reductions in project water sup- 
plies due to Endangered Species Act issues 
in the Delta was not yet complete at the 
end of the 1993-94 fiscal year. Analysis of 
water quality restrictions, ground water 
modeling, and the cost evaluation remain 
to be completed. Cost comparisons of 
project alternatives, discussion of options, 
and a decision to stop efforts or proceed 
to implement the project are expected to be 
accomplished by the end of December 1994. 

Local .Elements 
The seven proposed local elements of 

the Kern Water Bank could add about 2 

million acre-feet of ground water storage 
and increase the average annual dry period 
water supply of the Kern Water Bank by 
about 280,000 acre-feet per year. The local 
element. are planned in cooperation with the 
Department and are in various stages of the 
planning process. A feasibility investigation is 
nearly complete for one local element, and 
prefeasibility investigations are nearly com- 
plete for the remaining six. Also, a master 
plan for evaluating and implementing the 
local elements has been completed. 

Feasibility Studies 
As of the end of the 1992-93 fiscal 

year, prefeasibility studies were complet- 
ed for local elements sponsored by the 
Kern Delta Water District, Improvement 
District Number 4, Buena Vista Water 
Storage District/West Kern Water Stor- 
age District, Cawelo Water District, and 
Rosedale Rio Bravo Water Storage Dis- 
trict. A draft prefeasibility study for the 
element sponsored by the North Kern 
Water Storage District was completed and 
circulated for review in late June 1993. 
The Department is analyzing Components of 
Feasibility Study of Semitropic Local Element of 
Kern Water Bank, a feasibility report pre- 
pared for the Semitropic Water Storage 
District by Bookman-Edmonston Engi- 
neering, Inc. All other planning efforts for 
this program have now been suspended 
until water supply impacts relative to En- 
dangered Species Act issues in the Delta 
can be evaluated. 

Master Plan 
A master plan was prepared by a Kern 

County working group to ensure that crite- 
ria and procedures are set for implement- 
ing local elements in an orderly manner 
and all local elements are assessed equita- 
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bly. Once Kern County Water Agency 
decides that a local element meets the crite- 
ria set forth in the master plan, the feasibili- 
ty of the element can be determined. If the 
project is feasible, documents required by 
the CEQA can be prepared, and negotia- 
tions between the project's sponsor and 
the Department to implement the local 
element can begin. 

Red Bank Project 
Cottonwood Creek in Shasta and 

Tehama counties, the largest uncontrolled 
tributary of the Sacramento River, is a prima- 
ry cause of flooding locally and along the 
upper Sacramento River. In 1964, the U.S. 
Army Corps of Engineers selected the Cot- 
tonwood Creek drainage basin for construct- 
ing facilities to provide flood protection as 
well as an additional water supply. 

Since then, both the Corps and the 
Department have conducted studies to 
determine the feasibility of constructing 
those facilities. The facilities studied by the 
Department are much smaller and are locat- 
ed higher in the watershed than those investi- 
gated by the Corps. The facilities evaluated by 
DWR are known as the Red Bank Project. 

Project Description 
As defined in a 1993 final report pub 

lished by the Department, the Red Bank 
Project would consist of: 

a storage dam, reservoir, and combi- 
nation diversion at the Dippingvat site 
on the South Fork of Cottonwood 
Creek; 
a storage dam and reservoir at the 
Schoenfield site in the adjacent Red 
Bank Creek basin; and 
a conveyance system connecting the 
two reservoirs. 

Chapter 2 

Dippingvat Dam would be about 251 
feet high with a reservoir capacity of 104,000 
acre-feet. The Schoenfield Dam would be 
about 300 feet high with 250,000 acre-feet of 
storage capacity. 

Cost and Benefits 
In conducting the study, the Depart- 

ment determined that the cost of con- 
structing the dams and reservoirs would 
be $209 million (1992 dollars) and that 
the project would provide the following 
benefits: 

approximately 47,000 acre-feet per 
year of additional water to the SWP 
system, 
an annual flood control benefit of 
about $2.4 million for the Cotton- 
wood Creek basin, and 

* a warm-water fishery and other rec- 
reational facilities (approximately 
113,000 recreation-days per year). 

The Department also determined 
that the project could potentially provide 
benefits to the anadromous fisheries in 
lower Cottonwood Creek through in- 
creased in-stream flows. 

Project Viability 
During initial studies in the 1980s, the 

Red Bank Project was thought to be a via- 
ble addition to the SWP supplies. However, 
the Department's studies, completed in 
1993, identified increased costs, potential 
on-site environmental concerns such as 
sensitive plants and wetlands, and serious 
water supply-related concerns associated with 
endangered species in the Delta. Those issues 
make this project infeasible. Project feasibility 
could be restored if solutions to those con- 
cerns are found. Until then, fiather study of 
the Red Bank Project will be minimal. 
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Information in this chapter was 
contributed by the Division of 
Planning, State Water Project 
Planning Branch. 

Sidebars were provided by the 
Office of the Chief Counsel. 
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Significant Events 

In November 1993, the Depart- 
ment issued a final environmental 
impact report for future Drought 
Water Banks. The EIR establishes 
a framework for water bank opera- 
tions and water transfers under 
specified drought conditions. 

Based on its experience in manag- 
ing the 1991 and 1992 Drought 
Water Banks, the Department pub- 
lished a report in November 1993 
reviewing issues and challenges 
involved in water transfers. 

SWP and CVP water deliveries, the 
Department established a 1994 water 
bank and took immediate action to 
acquire water to meet critical needs. 

The Department continues to inves- 
tigate the potential for conjunctive 
use of water in the Sacramento Val- 
ley and to conduct demonstration 
programs as conditions permit. 
Studies are being undertaken in 
Butte and Yolo counties and in the 
American and Bear River basins. 
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To meet State Water Project contrac- 
tors' increasing need for water, the Depart- 
ment of Water Resources investigates and 
implements plans to augment the SWP wa- 
ter supply. Plans recently evolved from the 
traditional conserving of existing supply 
through storage to: 

developing programs to transfer 
water, either through statewide pro- 
grams such as the Drought Water 
Bank or through transfers between 
SWP long-term contractors or other 
agencies, including the Central Val- 
ley Project; 
establishing conjunctive use pro- 
grams; 
using SWP funds to develop local 
water supply projects to augment 
the SWP water supply; and 
testing weather modification pro- 
grams. 

Water Transfers 
Before 1991, most water transfers in 

California were negotiated by the Depart- 
ment on a limited basis. SWP 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. 

However, in 1991, as the 1987-1992 
drought continued, California began its 
first large-scale water transfer program 
when the Governor established the 1991 
Drought Water Bank. As the drought contin- 
ued, in March 1992, the 1992 water bank was 
based on the successful 199 1 program. Both 
water banks were administered by the Depart- 
ment; SWP facilities were used, when neces- 
sary, to transfer the water. 

In 1993, with the drought ended, no 
water bank was established. To facilitate fu- 
ture water banks, however, the Department 
issued a final environmental impact re- 

port in November 1993 for future State 
drought water banks. The EIR outlines 
the framework for future water bank op- 
erations and water transfers under speci- 
fied drought conditions. 

Based on its experience in managing 
the 1991 and 1992 water banks, the De- 
partment also published Water Transfers in 
California: Translating Concept into Reality. 
Released in November 1993, this report 
presents an overview of issues involved in 
water transfers and provides guidance for 
individuals and agencies interested in im- 
plementing a water transfer. Recognizing 
that water transfers will undoubtedly play a 
major role in California's future, the publi- 
cation discusses lessons learned and chal- 
lenges that remain for water managers and 
others concerned with water transfers. 

Drought Water Banks 
The 1991 and 1992 Drought Water 

Banks were successful in arranging water 
transfers to meet critical agricultural, ur- 
ban, and fish and wildlife needs on a short- 
term basis. Final accounting of the 1991 
water bank and adjustments to the 1991 
melded water purchase rate will be com- 
puted after final billings have been paid. A 
fiscal report on the 1992 water bank was 
transmitted to all purchasers of Drought 
Water Bank water. 

1994 Drought Water Bank 
Following a wet 1993, when a water 

bank was not activated, a dry winter along 
with severe water restrictions in the Delta 
resulted in major cutbacks in 1994 water 
deliveries to SWP and CVP contractors. In 
June 1994, Secretary Wheeler announced 
the need for a 1994 water bank. Activities 
were immediately initiated to secure water 
acquisitions necessary to meet 1994 critical 
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needs. Under this program, the Depart- 
ment expects to transfer about 148,000 
acre-feet of water during 1994. 

Short-Term Water Purchases 
Because of the success of the 1991 

and 1992 Drought Water Banks, increasing 
interest is being expressed in water trans- 
fers as a water management tool for allevi- 
ating short-term shortages as well as for 
augmenting long-term supplies. The De- 
partment continues to explore possibilities 
of purchasing water via short-term trans- 
fers. In June 1993 the Department began 
drafting a work plan and time line to 
complete the environmental documenta- 
tion required for short-term water pur- 
chases by the SWP. 

State Water Project Transfers 
The Department, through the State 

Water Project Analysis Office, negotiates 
temporary transfers of water for SWP long- 
term contractors as well as for other agen- 
cies. Those transfers are usually in the form 
of (1) water loans or entitlement water 
transfers between long-term SWP contrac- 
tors, and (2) transfers of non-Project water 
between non-SWP and SWP agencies. Most 
temporary water transfers must be approved 
by the State Water Resources Control Board 
in accordance with sections 1725 through 
1728 of the C a l ~ m i a  Water Code. 

Chapter 10 contains specific informa- 
tion on water transfers during 1993 and 
contracts for water transfers written be- 
tween July 1, 1993, and June 30,1994. 

Conjunctive Water Use 
As a water management tool, conjunc- 

tive use of surface water and ground water 
provides two important benefits: 

1. Conjunctive use is a "win-winn 
situation for the agencies involved. 
Agencies work together for their 
own benefit as well as to benefit each 
other by making the most efficient 
use of available water supplies. 
2. Conjunctive use is a relatively 
low-cost method of storing water in 
times of above-average supplies for 
use during dry periods. Conjunc- 
tive use offers a way to stretch the 
water supply, both locally and state- 
wide. For example, agencies with 
subsurface storage space can cap- 
ture flood flows at times when sur- 
face storage is limited. 

The Department has actively promot- 
ed conjunctive use as a water management 
tool since the 1960s. Since 1986, the De- 
partment has worked on the Stanislaus 
River Basin and Calaveras River Water Use 
Program to evaluate the potential for con- 
junctive use within these river basins. In 
1992 the Department expanded its conjunc- 
tive use program to investigate the potential 
for conjunctive use of surface water and 
ground water in the Sacramento Valley. 

Sacramento Valley 
The Department continues its investi- 

gation, begun in 1992, of the potential for 
conjunctive use of surface and ground 
water in the Sacramento Valley to augment 
the SWP water supply. 

The Department adopted the follow- 
ing three-part approach to its conjunctive 
use investigation: 

1. conduct prefeasibility investiga- 
tions and develop demonstration 
programs to allow incremental ex- 
pansion as conditions permit; 
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2. evaluate water supply and hydro 
geologic conditions, existing facilities, 
legal and institutional relationships, 
and existing operations; and 
3. work with local agencies to es- 
tablish cooperative relationships 
needed to resolve legal and institu- 
tional concerns. 

Resource Inventory 
The Department identified seven re- 

gions in the Sacramento Valley that may be 
suitable for conjunctive use programs. To 
select the most suitable local areas for 
project development within those regions, 
the Department compiled and analyzed 
information about the physical suitability of 
the Sacramento Valley for conjunctive use, 
then prepared generalized maps showing: 

historical water level changes, 
* well yields and specific capacity, 

base of fresh water, 
number of wells, 
recharge suitability, 
drought Water Bank extractions, 
ground water quality, 
potential land subsidence, 
intensity of ground water use, and 
1990-level surface and ground water 
use. 

These items were synthesized into a 
map showing that portion of the valley 
most suitable for conjunctive use. This ef-. 
fort is being coordinated with similar evalu- 
ations the USBR is conducting as part of its 
Central Valley Project Improvement Act 
augmentation studies and by the Natural 
Heritage Institute. 

Prefeasibility Studies 
The Department is conducting several 

investigations to determine the potential for 

conjunctive use of water in the Sacramento 
Valley and is also working to develop demon- 
stration programs as conditions permit. 
These projects could develop water to aug- 
ment the SWP water supply in dry years. 

Yolo County 
The Department completed a coopera- 

tive prefeasibility investigation in eastern 
Yolo County for a proposed project to re- 
charge ground water basins during wet 
periods for extraction during dry periods. 
This operation would add about 30,000 
acre-feet to the SWP water supply for deliv- 
ery in dry years. The Department is work- 
ing with cooperating land owners and 
coordinating with local agencies and other 
parties to develop a three- to five-year dem- 
onstration program. 

American and Bear River Basins 
The Department continued the prefeasi- 

bility investigation in the basins of the Ameri- 
can and Bear rivers in Sutter, Placer, and 
Sacramento counties. This investigation con- 
templates development of 45,000 acre-feet of 
dry-year water supply for the SWP by manag- 
ing ground water and surface water. During 
dry periods, ground water would be substitut- 
ed for the surface water normally used in the 
area; during wet periods, ground water would 
be recharged by "in lieu" means. This study is 
anticipated to be completed in 1994 and to 
proceed to either a feasibility investigation or 
demonstration program. 

M&T Chico Ranch 
Work continued on the Phase I1 investi- 

gation at the M&T Chico Ranch in Butte 
County. Efforts focused on evaluating the 
hydrogeology of the ranch, developing a wa- 
ter level monitoring network, reviewing water 
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rights, identifying recharge options, and de- 
veloping the well field design. This study is 
anticipated to be completed in 1994. 

*Butte Basin 
As ground water was intensively 

pumped during the 198'7-1992 drought, 
water levels were monitored in Butte Basin. 
Information collected from this activity 
during the 1992 Drought Emergency Water 
Bank was used to formulate an approach to 
evaluating the conjunctive use potential of 
the area and to secure local cooperation in 
further studies. However, these studies 
were delayed by the resumption of Drought 
Water Bank activities; the studies are antici- 
pated to begin in late 1994 or early 1995. 

Local Agency Concerns 
The Department continues to work 

with local agencies and other interested 
parties to address concerns about addition- 
al use of ground water and water transfers 
and to inform them about the potential for 
conjunctive use as an element of overall 
resource management. Local agencies con- 
tinue to develop ground water manage- 
ment programs; the Department continues 
to assist them with their plans. However, 
the difficulty of resolving the conflicts of 
local interests has slowed the adoption of 
programs, and the implications for con- 
junctive use remain uncertain. 

Stanislaus River Basin and 
Calaveras River Water Use 

Program 
In 1986, two water districts in San 

Joaquin County, Stockton East Water Dis- 
trict and Central San Joaquin Water Con- 

servation District, presented a proposal to 
the Department for releasing CVP water 
from the New Melones Dam in exchange 
for financing diversion and conveyance 
facilities. Specifically, the districts proposed 
to release up to their 155,000 acre-feet of 
CVP contracted water (106,000 acre-feet of 
interim water and 49,000 acre-feet of firm 
water) into the Stanislaus River in years of 
critical shortages. In exchange, the SWP 
would finance surface water facilities in the 
Stanislaus River basin to allow the districts 
to divert and store their CVP contract 
water during wet years. The districts 
would revert to ground water use during 
critically dry years. 

In 1988, in response to the proposal, 
the Department, USBR, and local water 
agencies agreed to investigate future de- 
mands for water in the study area and the 
most efficient means of meeting those de- 
mands. The Department and USBR pre- 
pared a work plan for that investigation. A 
memorandum of understanding was signed 
by the Department, USBR, Department of 
Fish and Game, Stockton East Water Dis- 
trict, Central San Joaquin Water Conserva- 
tion District, Calaveras County, Calaveras 
County Water District, Tuolumne County, 
Tuolumne Regional Water District, Stanis- 
laus County, San Joaquin County, Lathrop 
County Water District, South Delta Water 
Agency, and the cities of Escalon, Ripon, 
Manteca, and Stockton. 

Oakdale Irrigation District and South 
San Joaquin Irrigation District, two irriga- 
tion districts with water rights to Stanislaus 
River water, decided not to sign the memo- 
randum of understanding, but instead to 
monitor and contribute information to the 
study when necessary. 
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Alternatives to Meet Demands 
As part of the study process, the De- 

partment is reviewing alternatives to deter- 
mine the one that best: 

meets the future in-basin and out-of- 
basin water needs of all involved 
agencies and counties; 
improves in-stream flows for the 
Stanislaus, Calaveras, and San 
Joaquin rivers; 
improves water quality in the chan- 
nels of the southern Delta; 
increases C W  and SWP water supp 
lies in the Delta; and 
assists in meeting outflow require- 
ments in the Delta. 

In 1991, Stockton East Water District 
and Central San Joaquin Water Conserva- 
tion District decided that they could not 

wait for completion of the joint study and 
began constructing a portion of the diver- 
sion and conveyance facilities necessary to 
import C W  water to their service areas. A 
3.5-mile diversion tunnel and 8 miles of 
canal were financed and constructed by the 
two districts to divert 155,000 acre-feet of 
interim and firm water supplies from the 
Stanislaus River, via Shirley Creek, into 
Farmington Reservoir, a U.S. Army Corps 
of Engineers flood control reservoir. 

The tunnel and canal conveyance facil- 
ities were completed in summer 1993. 
However, provisions of the Central Valley 
Project Improvement Act passed in 1992 
increased in-stream flow requirements for 
the Stanislaus River by 200,000 acre-feet in 
1993; this increase left no water for Stock- 
ton East Water District and Central San 
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Joaquin Water Conservation District to 
divert. Although a court order now pre- 
vents implementation of CVPIA flow require- 
ments for the Stanislaus River until CWIA 
environmental documentation is complete, 
the availability of water for diversion by 
SEWD and CSJWCD remains uncertain. 

Environmental Documentation 
In addition to identifying alternatives 

to meet demands, the Department and 
USBR are preparing a combined draft 
environmental impact report and envi- 
ronmental impact statement. A scoping 
report published in 1991 identified the 
following issues to be examined in the 
environmental documentation: 

conjunctive use of Stockton East 
Water and Central San Joaquin 
Water Conservation Districts' 
155,000 acre-feet of interim and 
firm water supply, 
county-of-origin water needs and 
protection, 
fishery flows in the Stanislaus River, 
ground water levels in eastern San 
Joaquin County's ground water basin, 
improved water quality at Vernalis 
on the San Joaquin River for the 
south Delta area, 
protection of existing water rights, 
return of interim out-of-basin con- 
tracted water to in-basin users 
when needed, 

. recreational needs in the Stanislaus 
River, and 
source of water supply to cities in 
the study area. 

Current Activities 
In addition to conducting environmen- 

tal studies, planners are completing surface 

water and ground water 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. 

The Department is reevaluating the 
potential water supply available to the SWP 
from this program. New demands on the 
Stanislaus River water supply from the 
CVPIA, the Endangered Species Act, and 
new Delta standards may eliminate the po- 
tential water supply to the SWP. The De- 
partment will complete the reevaluation by 
January 1,1995, and decide whether to 
continue participating in the program. 

Local Water Supply 
Projects 

Local projects to augment water sup- 
ply may be financed with SWP funds and 
become units of the SWP if the Depart- 
ment determines that the projects are struc- 
turally, economically, financially, and 
contractually feasible as well as environ- 
mentally acceptable. SWP water contractors 
benefit from increased water supplies or 
reduced demands resulting from the 
projects. 

Should construction costs of the lo- 
cal project exceed available SWP funds, 
local participation in financing the con- 
struction will be required. In addition, 
SWP funding will not exceed the actual con- 
struction costs and the local project will not 
become a unit of the SWP until all partici- 
pants sign an agreement. 

For a project to be financed by the 
SWP, the Department must be assured that: 

appropriate water supply contracts 
would be amended; 
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yield developed by a local project as 
a unit of the SWP would become 
part of the SWP yield, whether for 
the life of the project or for an in- 
terim period; and 
the local project would not adversely 
affect the costs of water deliveries to 
non-participating SWP contractors. 

The Department conducts a feasibility 
study of local projects when conceptual and 
reconnaissance reports support the project, 
and SWP water contractors agree that the 
project is advantageous. 

At this time no local projects are being 
considered by the Department. 

Weather Modification 
Encouraged by the results of a 1985 

contract to study the feasibility of cloud 
seeding, the Department funded a proto- 
type project carried out in a remote area of 
the Middle Fork Feather River near Johns- 
ville. The project, which began in 1988, 
used liquid propane to increase snowfall. 

This weather modification project em- 
ployed 10 dispensers fitted with spray nozzles 
on 10-foot towers. When remotely activated 
by Department personnel in Sacramento, the 
dispensers released liquid propane, which as 
it evaporated, immediately lowered tempera- 
tures in a selected cloud and created billions 
of ice crystals. If cloud conditions were right, 
those crystals became snowflakes, thereby 
increasing the snowpack. 

Based on the success of this innovative 
project, the Department planned a larger 
cloud-seeding program to be conducted in 
the Feather River watershed. 

With partial funding provided by the 
USBR, the Department began randomized 
seeding of winter storms in November 
1991. Through June 1993, the Department 
had completed 258 hours of the estimated 

1,200 hours of seeding needed to reach statis- 
tical significance for properly evaluating the 
program. Evaluation was to be based on the 
analysis of information received from 11 re- 
motely operated rain-snow gauges installed in 
the target area and from detailed physical 
studies directly documenting the effects of 
seeding. 

After three years of the intended five- 
year program had been completed, the 
Department decided to terminate the 
project for the following reasons: 

1. The USBR made a policy deci- 
sion to end participation in weath- 
er modification research and 
terminated its cost-sharing ar- 
rangement with the Department. 
2. The three winter seasons of the 
program were extreme, either ex- 
cessively dry, as in 1991-92 and 
1993-94, or excessively snowy, as in 
1992-93. These extreme conditions 
significantly reduced the number of 
randomized cases expected after 
three years (93 versus 180). There- 
fore, to achieve statistical signifi- 
cance, the project would likely have 
needed to continue at least three 
years beyond the five years intend- 
ed, and for each of those years pre- 
cipitation would need to be near 
normal. However, continuing the 
project beyond its intended comple- 
tion date would have required ex- 
tending the environmental permits, 
which would then have required 
public review and an associated de- 
lay in the project. 
3. Physical studies relating specifi- 
cally to the transport of a tracer gas 
within the target area showed that 
moderate-to-strong downdrafk and 
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updrafts to the lee of the main Sier- 
ra crest significantly affect the tar- 
geting of seeding-produced ice 
crystals. This difficulty in targeting 
is compounded by the fact that pro- 
pane seeding is normally conducted 
at temperatures near -3 degrees 
Centigrade. At these temperatures 
the growth rate of the ice crystals is 
very slow, requiring up to an hour 
to reach the size necessary to signifi- 
cantly contribute to precipitation. 

The results of these studies indicate 
that the targeting problem could be solved 
by moving the propane dispensers further 
west and south of their current locations, 
which would provide more time for crystal 
growth time before the crystals pass into 

the strong vertical motion field. However, 
when the Department tried to move two 
dispensers prior to the 1993-94 season, the 
U.S. Forest Service required a written 
amendment to the project environmental 
impact statement and a period of public 
review. Carrying out those requirements 
would have delayed or prevented prepara- 
tion for the 1993-94 season. Therefore, the 
Department decided not to move the dispens- 
ers and instead to conclude the program. 

Information on water transfers was provided 
by the State Water Project Analysis Office. 
The Division of Planning, State Water Project 
Planning Branch, furnished material about 
conjunctive use and State Water Project 
funds. Information on weather modification 
was contributed by the Division of Operations 
and Maintenance Water Operations Branch. 
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Sianificant Events 

The Department of Water Resources 
Division of Planning, in conjunction 
with the Division of Operations and 
Maintenance, Reclamation District 
1601, Twitchell Island, and the U.S. 
Army Corps of Engineers, complet- 
ed a major rehabilitation of the 
south levee on Twitchell Island. 
Using funds from the Delta Flood 
Protection Act of 1988 Special 
Flood Control Program, the Depart- 
ment shared a portion of the con- 
struction cost with RD 1601. Most 
of the material for the levee work, 
400,000 cubic yards, came from the 
Department's dredging within Clift- 
on Court Forebay. This dredged 
material was barged from the fore- 
bay to Twitchell Island as a joint 
effort of the Department and RD 
1601. The Corps of Engineers pro- 
vided an additional 50,000 cubic 
yards of sediment from the Corps' 
Simmons Island storage site. This 
material originated in Suisun 
Slough and required monitoring of 
drainage for possible adverse salini- 
ty impacts. Approximately 50,000 
cubic yards of commercial material 
was obtained from a private source 
near Rio Vista. In addition to relying 
on cost sharing and cooperation be- 
tween agencies, this project also inno- 
vated methods of using geotechnical 
fabrics, drainage systems, and land- 
side berms for improved stability. 

The Division of Planning worked 
closely with the managers of Staten 
Island, staff of the Central Valley 

Regional Water Quality Control 
Board, and the California Depart- 
ment of Fish and Game to facilitate 
construction of riparian berms 
from dredged material along the 
South Fork of the Mokelumne Riv- 
er. This project will develop shaded 
aquatic riverine habitat by using 
methods compatible with the objec- 
tives of the North Delta Program. 
The Department sampled dredged 
materials and water in the affected 
area to monitor potential toxic con- 
stituents. This sampling will pro- 
vide baseline data for potential 
mitigation for future channel im- 
provements. 

The Department obtained all the 
required permits and installed bar- 
riers in Middle River and Old River 
near Tracy during the irrigation 
season of 1993. Because of hydro- 
logic conditions and concerns with 
the Endangered Species Act, the 
fish barrier at the head of Old Riv- 
er was not installed in spring 1993. 
The Department conducted, and 
funded the Department of Fish and 
Game for assistance, an extensive 
environmental monitoring pro- 
gram while the barriers were in- 
stalled and after they were 
removed. A report documenting 
the findings was submitted to the 
Corps of Engineers. The report 
showed that the two barriers were 
effective in improving water levels, 
circulation, and water quality. 
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No area in California's waterscape has 
been the subject of more investigations 
than the Sacramento-San Joaquin Delta, 
738,000 acres of land interlaced with hun- 
dreds of miles of waterways. Natural runoff 
and flood flows from the Sacramento, San 
Joaquin, Mokelumne, and Cosumnes rivers 
flow into the Delta, which receives runoff 
from 40 percent of the State's land area. 

With its concentrated water supply, 
the Delta supports hundreds of species of 
fish, wildlife, and plants. As part of an in- 
terconnected estuary system that includes 
Suisun Marsh and San Francisco Bay, the 
Delta serves as a passageway for fish migrat- 
ing to and from the Pacific Ocean. It also 
provides refuge for migrating waterfowl 
and numerous other wildlife species. Be- 
cause of the miles of waterways and diverse 
wildlife, the Delta is a popular destination 
for outdoor recreationists. In addition, the 
rich soil and available water sustain many 
agricultural crops and farms. 

The Delta also serves as part of a large 
system designed to divert water from the 
northern part of the State to over 20 mil- 
lion Californians. The Delta's channels 
have been used by the Central Valley 
Project since 1951 and the State Water 
Project since late 196'7 to transport winter 
flows and water from upstream reservoirs 
to the southern Delta, where pumps lift the 
water into the Delta-Mendota Canal and 
California Aqueduct for distribution south 
and west. 

Over the past 40 years, various federal 
and State agencies, including the Depart- 
ment of Water Resources, have participated 
in developing and implementing several 
programs designed to preserve the Delta 
both as a unique environmental resource 
and as one of California's major water sup 
ply sources. Many of these programs involve: 

improving the water supply reli- 
ability to the SWP and other Delta 
water users; 
defining water rights; 
determining the levels of salinity 
needed to protect fish and wildlife 
habitat; and 
devising methods to control flood- 
ing, protect fish and wildlife, and 
provide for recreational activities. 

Delta Water Management 
Programs 

To manage water in the Sacramento-San 
Joaquin Delta, the Department developed 
planning programs for three distinct areas of 
the Delta: the north Delta, south Delta, and 
west Delta (Figure 41). Work on those plan- 
ning programs continues under the guide- 
lines contained in Governor Pete Wilson's 
April 22, 1992, water policy. As part of his 
policy to "fix the Delta," the Governor direct- 
ed that interim actions in the south Delta be 
implemented and long-term solutions be in- 
vestigated and evaluated by the Bay-Delta 
Oversight Council. 

In keeping with the Governor's policy, 
the Department's Delta planning programs 
emphasize interim solutions for improving 
conditions in the Delta. The process for 
finding a long-term solution was delegated 
to the 22-member Bay-Delta Oversight 
Council, established by Executive Order W- 
38-92 on December 9, 1992. The council 
began deliberations in February 1993 and, 
with the assistance of staff and technical 
advisory committees, has developed prelim- 
inary options for a solution and established 
criteria for evaluating alternatives. The cri- 
teria will be used to narrow the range of 
alternative solutions. 
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Fig 4-1. Boundaries of North, West, and South Delta Water Management Programs 
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Concurrently, key State and federal 
agencies negotiated a framework agree- 
ment to establish mutually agreeable wa- 
ter quality standards, coordinate federal 
and State water operations, and jointly 
sponsor and manage a process to docu- 
ment long-term solutions for the Bay- 
Delta Estuary. This agreement was signed 
in June 1994. 

Under the framework agreement, the 
Bay-Delta Oversight Council will become 
a joint State-federal process with staff 
support by a joint federal-State program 
team. The new process is expected to be 
under way in 1995. 

Interim South Delta Program 
To be consistent with the Governor's 

water policy, the Interim South Delta Pro- 
gram calls for .facilties in the south Delta that 
can be constructed quickly to improve Delta 
water conditions until a longterm solution is 
implemented. The long-term solution is to be 
developed by the Bay-Delta Oversight Council. 

The Interim South Delta Program is 
designed to improve hydraulic conditions 
in the south Delta as well as improve water 
levels and circulation in south Delta chan- 
nels for local agricultural diversions. Im- 
proved hydraulic conditions will increase 
operational flexibility for diverting water 
into Clifton Court Forebay and improve 
reliability of pumping capacity at Banks 
Pumping Plant. 

Proposals 
The environmental review process 

currently in progress includes a preferred 
alternative with proposals by the Depart- 
ment and the U.S. Bureau of Reclamation 
for: 

constructing up to four control 
structures in south Delta channels 

to improve local water levels and 
circulations and provide fish protec- 
tion on the San Joaquin River; 
enlarging some existing south Delta 
channels to improve conveyance 
and circulation; 
constructing an additional intake to 
Clifton Court Forebay north of the 
existing intake; and 
obtaining a permit from the U.S. 
Army Corps of Engineers to in- 
crease diversions into Clifton Court 
Forebay, thereby allowing Harvey 
0. Banks Delta Pumping Plant to 
pump up to its maximum design 
capacity of about 10,300 cubic feet 
per second with less restrictions. 

The proposal for increasing diversions 
into Clifton Court Forebay would increase 
operational flexibility and capacity to store 
water south of the Delta while reducing fish 
losses. It would also improve reliability of 
the water supply. In addition, the proposal 
to construct control structures in south 
Delta channels would allow the Department 
and USBR to meet the obligations of a 
pending contract with South Delta Water 
Agency for improving conditions for local 
agricultural diversions. The improved flow 
patterns should also benefit salmon migra- 
tions in the San Joaquin River. 

To minimize losses of wildlife habitat 
related to the Interim South Delta Program, 
the preferred alternative no longer specifies 
an enlarged Clifton Court Forebay. Also, the 
Department and USBR signed an agreement 
with the Department of Fish and Game nege 
tiate fishery mitigation. 

Environmental Review Process 
The draft environmental impact re- 

port/environmental impact statement for 
the South Delta Program was released in 
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June 1990, and the extended public review 
period ended September 30,1991. Howev- 
er, environmental regulations that were 
assumed for impact analyses in the draft 
EIR/EIS have changed significantly and 
continue to be unsettled. The listing of 
winter-run salmon and Delta smelt under 
the federal and state Endangered Species 
Acts, the passage of the Central Valley 
Project Improvement Act, and the water 
quality requirements being developed by 
the federal Environmental Protection Agen- 
cy and State Water Resources Control 
Board contribute to this uncertainty about 
environmental regulations. 

Because conditions have changed 
greatly since the release of the draft EIR/ 
EIS, the Department and USBR have de- 
cided to issue a revised draft EIR/EIS 
that will be based on the new regulations 
and will address current issues. The re- 
vised draft is expected to be released for 
public review and comment during 1995; 
the final EIR/EIS is planned to be com- 
pleted by early 1996. Once the final EIR/ 
EIS is completed, a Notice of Determina- 

tion will be filed. State and federal regula- 
tory agencies may then act on permits 
required to construct and operate the 
proposed facilities. 

The key permit required will be issued 
by the U.S. Army Corps of Engineers ac- 
cording to Section 404 of the Federal Wa- 
ter Pollution Control Act (Clean Water 
Act) for dredging operations and Section 
10 of the River and Harbors Act for naviga- 
tion. Approval for the permit must be coor- 
dinated with the U.S. Fish and Wildlife 
Service, National Marine Fisheries Service, 
and the Environmental Protection Agency. 

Interim North Delta Program 
The objectives of the Interim North 

Delta Program, which evolved from the 
former North Delta Program, are to: 

alleviate flooding in the north Delta 
and protect the towns of Thornton 
and Walnut Grove; 
reduce reverse flow in the lower San 
Joaquin River; 
improve water quality; 
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reduce project impacts on fisheries; 
and 
increase flexibility of the State Water 
Project for water transfers and im- 
prove reliability of its water supply. 

The program is also designed to en- 
hance wildlife habitat and recreational 
opportunities. 

Environmental and engineering stud- 
ies for the Interim North Delta Program 
are currently in progress. Interim actions 
under consideration include increasing the 
hydraulic capacity of the Mokelumne River 
channels by dredging; improving levees by 
creating waterside berms and adding mate- 
rial to landside slopes; creating levee set- 
backs; enlarging the Delta Cross Channel 
gate structure; providing a new screened 
diversion from the Sacramento River near 
Hood into the Mokelumne River system; 
and testing and implementing various fish 
protective measures such as screens and 
fish guidance systems. 

West Delta Program 
The objective of the West Delta Pro- 

gram is to implement a land-use manage- 
ment program for controlling subsidence 
and soil erosion on Sherman and Twitchell 
Islands as well as for providing diverse habi- 
tat for wildlife and waterfowl. 

The Department contracted with a 
consultant to develop a preliminary wildlife 
management plan for the two islands. The 
plan is designed to benefit species of wild- 
life that occupy wetland, upland, and ripari- 
an habitats and to provide recreational 
opportunities for hunting and viewing. In 
addition, property acquired and habitat 
developed through the Department's ef- 
forts will be available as mitigation for im- 
pacts associated with ongoing Delta water 
management programs. 

Implementing the wildlife manage- 
ment plan would significantly reduce sub- 
sidence by minimizing oxidation and 
erosion of the peat soils on the islands. 
Oxidation and erosion would be minimized 
by replacing present agricultural cultivation 
practices with land-use management prac- 
tices 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 di- 
verse wildlife and waterfowl habitat, 
Increased flood control, including 
protection for highways and utili- 
ties, 
Additional protection of water quali- 
ty in the Delta, 
Increased reliability of the SWP wa- 
ter supply, 
Additional opportunities for recre- 
ation in the Delta, 
Reduced fish losses through shifting 
of diversions, 
Improved water quality through 
shifting of drainage, 
Increased wetlands and wildlife habi- 
tats to help meet State and federal 
mandates, and 
Increased terrestrial biodiversity. 

Establishing wetland and wildlife habi- 
tats on the two islands is consistent with 
national and State policies 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 appropriat- 
ed each year until January 1,1999, for devel- 
oping two programs to prevent flooding in 
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the Delta: the Delta Levee Maintenance 
Subventions Program and the Special 
Flood Control Program. Under the Special 
Flood Control Program, the Department 
has initiated or participated in a number of 
activities that will protect towns and islands 
in the Delta and help to safeguard the SWP 
water supply as well. 

Protection of Towns and 
Western Delta Islands 

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, Brad- 
ford, Holland, Hotchkiss, Jersey, Sherman, 
Twitchell, and Webb. Those eight islands 
require protection because they support ur- 
ban areas, including public facilities; provide 
large areas of diverse, valuable habitat; and 
are critical to the protection of water quality 
in the Delta. Because fresh and salt waters 
mix nearby, flooding any of those islands 
would allow saline water to intrude fur- 
ther into the Delta. 

In July 1989, the Legislature approved 
the flood control plan for Thornton and 
Walnut Grove. Immediate improvements to 
levees were recommended along with sever- 
al long-term improvements to levees, chan- 
nels, and facilities. Implementation of the 
plan to protect Thornton began in 1990. 

Since 1990, a financial study of local 
cost-sharing possibilities has been cornplet- 
ed and a cost-sharing agreement 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 was 
completed in September 1992. The design 
was specifically crafted to protect as much 
of the existing on-levee habitat as possible. 
Unavoidable loss of habitat will be mitigat- 

ed by developing replacement habitat on 
nearby property owned by the Department. 

Although construction of the Thornton 
project was scheduled to begin in spring 
1993, funding reductions resulting from the 
State's ongoing financial crisis caused a delay. 
After the Special Projects program was fully 
funded in 1993-94, the Department obtained 
final easements and mitigation and reloca- 
tions planning were completed. Construction 
began inJuly 1994; completion is expected in 
fall 1995. 

In addition to the Thornton leyee im- 
provements, the Flood Control Plan recom- 
mended improvements to the patrol road on 
the crown of the Walnut Grove local levee. 
This work was completed during 1993. 

A long-term plan, Actions and Pm'orities, 
Delta Flood Protection Act, Eight Western Delta 
Islandr, was approved in May 1990 by the 
California Water Commission as the sec- 
ond step in implementing the flood control 
program. 

That long-term plan will be used by the 
Department to determine how to best use 
appropriations to protect the eight western 
Delta islands. Those protections include: 

rehabilitating threatened levees; 
documenting levee encroachments 
on Bethel Island and Hotchkiss 
Tract; 
investigating subsidence; 
coordinating efforts for rehabilitat- 
ing levees through the use of im- 
ported dredged material; 
verifying elevations in the Delta 
through the use of Global Position- 
ing System equipment, which is 
used in conjunction with U.S. Navy 
navigational satellites; and 
upgrading levees to the standards 
included in Bulletin 192-82, Delta 
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Levees Investigation, published by the 
Department in December 1982. 

Levee Rehabilitation 

Rehabilitating the threatened levee 
sites will provide short-term protection for 
the western Delta until long-term improve- 
ments can be made. To date, more than $4 
million has been spent at locations on 
Hotchkiss and Webb Tracts and Sherman, 
Twitchell, Bethel, and Bradford islands. 
The costs of rehabilitation are divided be- 
tween the State and local agencies; those 
agencies may pay up to 25 percent of the 
costs. The actual amounts to be paid were 
determined in an ability-to-pay study com- 
pleted in May 1992 for each island. 

Encroachment Documentation 
Structures encroaching on levees con- 

ceal seepage, boils, rodent burrows, cracks, 
and other causes of levee failures. In addi- 
tion, those structures restrict access to sec- 
tions of the levees needing improvements 
or repairs. In August 1989, the Department 
documented 130 encroachments on Bethel 
Island and Hotchkiss Tract. 

The first-phase encroachment study 
was completed in March 1990. This phase 
covered landside levee encroachments and 
resulted in a report documenting the loca- 
tion and extent of each encroachment. The 
second phase covers waterside encroach- 
ments. Fieldwork for the second-phase 
work is finished. A report covering Hotch- 
kiss Tract was published in February 1994. 
The Bethel Island report should be pub- 
lished in 1995. 

Subsidence Investigations 
- Subsidence of peat soils is an impor- 

tant concern throughout the Delta. As the 
ground surface on an island subsides, the 

geometry of the levee changes; the levee is 
then less likely to withstand the pressure of 
the water. Flooding is likely to occur if the 
levees are not returned to their original 
geometry and elevation. 

The Legislature recognized that prob- 
lem and, with the Delta Flood Protection 
Act, requested that the Department moni- 
tor subsidence and study its causes. Accord- 
ingly, the Department contributed 
$380,000 to the U.S. Geological Survey to 
help fund an investigation of subsidence in 
the Delta. 

After reviewing preliminary data provid- 
ed by USGS, the Department concluded that: 

land management practices substan- 
tially influence subsidence rates; 
permanent shallow flooding can 
stop the microbial subsidence pro- 
cesses; 
cultivation practices that raise soil 
temperature and lower the water 
table dramatically increase oxida- 
tion of the peat soils; and 
conversion of highly organic peat 
soils to a carbon dioxide gas subse- 
quently discharged from the peat 
appears to be the primary cause of 
subsidence. 

This type of investigation will continue 
to quantify rates of subsidence, identify the 
underlying physical and chemical processes 
that lead to surface subsidence, and identi- 
fy  troublesome land management practices 
in order to minimize subsidence of Delta 
peat soils. 

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, 
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Reclamation District 341, Reclamation Dis- 
trict 1601, and the Central Valley Regional 
Water Quality Control Board, implemented 
three pilot projects to demonstrate the via- 
bility of relocating material from the San 
Francisco Bay area. 

The first project, on Sherman Island, 
Reclamation District 34 1, consisted of 
using approximately 1,600 cubic yards of 
sediment dredged from Suisun Slough as 
part of constructing a 2,500-cubic-yard 
experimental berm. The berm was built 
on the toe of a levee reach along the San 
Joaquin River. As a condition of allowing 
the import of dredged sediment from the 
San Francisco Bay area to Sherman Island 
for levee rehabilitation, the Central Val- 
ley Regional Water Quality Control Board 
required an extensive program of soil and 
water monitoring. The testing program be- 
gan in late 1990, immediately after the berm 
was constructed. The program continued for 
two years and ended in late 1992 with the 
Board's approval. No soil or water quality 
problems were found. 

The second project, on Twitchell 
Island, Reclamation District 1601, transport- 
ed about 50,000 cubic yards of sediment to 
the island. The sediment, which was 
dredged from Suisun Slough, was trans- 
ported from the Corps storage site on Sim- 
mons Island for use as part of a major 
rehabilitation of the San Joaquin River 
levee on Twitchell Island. The dredged 
sediment was used with the permission of 
the Central Valley Regional Water Quality 
Control Board, which required, as a condi- 
tion for its approval, that a water quality 
monitoring program be undertaken on 
Twitchell Island. This program was imple- 
mented in late 1992; as of June 30, 1993, 
no adverse salinity impacts have been mea- 
sured. 

A third project, theJersey Island Dem- 
onstration Project, is now under way.' This 
project consists of the construction of a 
levee-stabilizing berm using approximately 
65,000 cubic yards of sediment dredged 
from navigation channels in Suisun Bay 
and New York Slough. The project entailed 
extensive cooperation and planning among 
the Department, Corps of Engineers, Recla- 
mation District 830 on Jersey Island, and 
Department of Fish and Game. In addition, 
the Central Valley Regional Water Quality 
Control Board required an extensive moni- 
toring and testing program as part of the 
waste discharge permit issued for the 
project. This project was completed in De- 
cember 1994. 

Elevation Verification 
In 198'7, the Department obtained 

Global Positioning System equipment, 
which is used in conjunction with U.S. Navy 
navigational satellites to establish precise 
horizontal and vertical positions. Field sur- 
veys of the Delta were made with this 
equipment in 1989. The data are being used 
to verify elevations in the Delta and to ensure 
that improved levees will be high enough to 
avoid overtopping during high-water condi- 
tions. 

The National Geodetic Survey will 
eventually publish data obtained from 
those surveys. In the meantime the Depart- 
ment published an interim report-Use of 
the Global Positioning System to Establish a 
Common Vertical Datum in the Sacramento- 
SanJoaquin Delta, California, August 1991 - 
which included elevations verified through 
data from the surveys. 

Levee Upgrades 
The Department is upgrading the 

levees according to standards contained in 
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Bulletin 192-82, Delta Levees Investigation. 
According to those standards, the agricul
turallevees must be raised to provide 1.5 
feet of freeboard for a 300-year flood and 
widened to increase both landside and wa
terside stability. 

To encourage upgrading of levees to 
the standards contained in Bulletin 192-82, 
the Department is using available special 
project funds when other sources of funds 
are not available. 

To augment its flood control actions, 
the Department is developing long-term 
plans to provide higher levels of protection 
for all eight islands included in the Special 
Flood Control Program. The preparation 
of those plans was approved by the Califor
nia Water Commission in May 1990. The 
programs resulting from those plans will be 
funded by yearly appropriations as provid
ed for in the Delta Flood Protection Act. 
The long-term levee improvement program 
for Twitchell Island was completed in 1993. 
A long-term improvement project for Sher
man Island is scheduled to begin in sum
mer 1995. 

Federal Delta Planning 
Programs 

To provide flood control measures 
and also improve navigation, the U.S. Army 
Corps of Engineers became actively in
volved in Delta flood control and naviga
tion projects in 1877. The Corps is 
responsible for several flood control 
projects in the Delta, including building 
levees along the Sacramento River and ad
joining sloughs, Mormon Slough, Calaveras 
River, and the Lower San Joaquin River and 
its tributaries. The Corps also works closely 
with the Department in planning consef\'a
tion and protection activities in the Delta. 

Delta Resources 
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Cooperative Studies 
The Corps has been active in Delta 

planning activities since 1962, when it initi- 
ated an investigation of the Sacramento-San 
Joaquin Delta. The Corps, with the USBR 
and the Department, formed the Interagen- 
cy Delta Committee, which held public 
hearings to set objectives for water quality 
and transfer, local water supply, fish and 
wildlife, recreation, flood control, seepage, 
drainage, navigation and vehicular trans- 
portation. The IDC developed and recom- 
mended the Peripheral Canal as the Delta 
transfer facility in 1964. 

1982 Study 
In October 1982, after intermittent 

planning, done in close cooperation with 
the Department, the Corps released a draft 
feasibility report and draft environmental 
impact statement for the Sacramento-San 
Joaquin Delta. This study listed project al- 
ternatives for providing additional flood 
protection, controlling tidal salinity intru- 
sion, enhancing recreational opportunities, 
and preserving scenic values. 

Changes since 1982 require that the 
study be revised to reflect present condi- 
tions. In August 1991, the Corps, the Recla- 
mation Board, and the Department signed 
a feasibility cost-sharing agreement for a 
special study of the Sacramento-San 
Joaquin Delta. 

1991 Special Study 
As with the 1982 study, the FCSA spe- 

cial study under the feasibility cost-sharing 
agreement provides for investigating solu- 
tions for Delta flood protection, salinity 
intrusion, recreation, and navigation. In 
accordance with the Water Resources De- 
velopment Act of 1986 and the federal poli- 

cy of incurring no net loss of wetlands, the 
1991 study includes environmental and 
wildlife habitat restoration measures. Also, 
the study will consider the Department's 
management plans for water supply and 
flood control when developing alternatives 
for a comprehensive Delta plan. 

The special study is divided into two 
phases. Phase one began in September 
1991 and was completed in March 1993. 
The phase one report, called the Initial 
Report, describes problems, possible solu- 
tions, and opportunities to improve and/or 
provide flood protection, fish and wildlife 
habitat, water quality, recreation, and navi- 
gation. The Initial Report includes a plan 
that identifies existing and future land uses 
in years 2000,2020, and 2040. In addition, 
the report includes a discussion on devel- 
oping a comprehensive plan, primarily for 
flood control, navigation, and environmen- 
tal restoration. 

The comprehensive plan will become 
the focus of phase two of the study. Poten- 
tial Corps involvement in plans and 
projects in the Delta will be identified with- 
in this report. Phase two planning studies 
will be coordinated with the Delta Protec- 
tion Commission, the process initiated in 
1992 by the Governor to find a long-term 
Delta solution, and public agencies and 
interest groups. 

An executive committee is providing 
overall management and policy direction, 
while a study management team is 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 of the Department's 
Delta planning programs as possible. 
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Reconnaissance Studies 
The Corps is also conducting three 

reconnaissance studies in the Delta. The 
first involves investigation of potential 
flood control, navigation, and environmen- 
tal enhancement opportunities on Jersey, 
Webb, and Twitchell islands. The second 
involves the potential conversion of Pros- 
pect Island (recently purchased by the 
USBR) into a riparian, wetland, and shal- 
low-water habitat zone. This conversion 
could provide substantial environmental 
benefits while reducing the long-term levee 
maintenance costs along the Sacramento 
Deep Water Ship Channel. The third study 
involves evaluating the potential role of the 
Sacramento Deep Water Ship Channel in 
reducing losses of migrating salmon either 
by allowing adults migrating upstream to 
return to the Sacramento River or by allow- 
ing juveniles migrating downstream to take 
a short cut to the Pacific Ocean. 

Delta Water Rights 
Management 

Several agencies in the western Delta 
claim rights to usable water in the Delta. To 
manage those water rights issues and re- 
solve problems associated with them, the 
Department negotiated water rights man- 
agement contracts with some of the agen- 
cies concerned. Those agencies serve 
agricultural as well as municipal and indus- 
trial users of Delta water. 

Delta Agricultural Water Users 
In 1974, the Delta Water Agency was 

replaced by six Delta agricultural water 
agencies: North Delta Water Agency, South 
Delta Water Agency, Central Delta Water 
Agency, East Contra Costa Irrigation Dis- 
trict, Contra Costa County Water Agency, 

and Byron-Bethany Irrigation District. Two 
of those agencies-North Delta Water Agen- 
cy and East Contra Costa Irrigation Dis- 
trict-signed water rights management 
contracts with the Department in 1981.' 
The Department has also negotiated con- 
tracts or is requesting negotiations with other 
agencies to provide for water level, circula- 
tion, and quality needs in certain areas. 

In September 1990, the Department 
completed negotiations for a long-term 
contract with SDWA and USBR. The three 
agencies are now working to obtain approv- 
als from control agencies to sign the con- 
tract, which includes provisions to address 
SDWA's concerns about the quality of wa- 
ter entering SDWA through the San 
Joaquin River system. 

South Delta Water Agency Contract 
According to provisions of the pro- 

posed SDWA contract, parties agree to 
proceed with the design, construction, and 
operation of certain barrier facilities in the 
channels of the SDWA. The facilities resolve 
those portions of the lawsuit that SDWA filed 
in 1982 regarding the alleged effects of ex- 
port pumping by the SWP or the Central 
Valley Project or both on water levels, quality, 
and circulation in the south Delta. 

At this time, the Department is con- 
ducting a project to test barriers in SDWA 
channels. The test involves: 

reducing or eliminating adverse wa- 
ter levels; 
improving hydraulic circulation; 
reviewing alternative timing patterns 
for the barriers; 
monitoring fish and vegetation; 

'The Department also periodically conducts infor- 
mational meetings with Central Delta Water Agency 
and is requesting to begin negotiations on contracts 
designed to meet the needs of that agency. 
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evaluating and reviewing computer 
model calibration; 
developing comprehensive environ- 
mental information; and 
defining potential effects on vegeta- 
tion and fisheries. 

The biological information gathered from 
this project will be used to find solutions 
to fishery resources and water use prob- 
lems in the south Delta. 

In addition to providing for barrier 
facilities, the proposed contract defines 
amounts of certain interim releases from 
New Melones Reservoir and other related 
actions to be taken by the USBR. Those 
measures will provide a temporary solu- 

tion to the portion of the 1982 litigation 
concerning San Joaquin River flows and 
water quality as measured at Vernalis. 

The proposed contract also includes 
the framework for USBR and SDWA use in 
negotiating an amendment to provide a 
permanent settlement to issues concerning 
the quantity and quality of water entering 
SDWA boundaries from the south through 
the San Joaquin River system. 

SDWA held an election in September 
1991 and voted ovemhelmingly (97 per- 
cent) to approve the contract. However, 
Congressional authorization is needed for 
the USBR to sign the contract. The USBR 
is seeking authorization under the recently 



Chap              ter 4 Delta ~es s 

enacted Central Valley Project Improve- 
ment Act. 

Western Delta Industrial 
Water Users 

Industries near the cities of Antioch and 
Pittsburg in the western Delta use offshore 
water in their manufacturing process. When 
offshore water quality falls below the indus- 
tries' requirements, a substitute supply is 
provided through the Contra Costa Canal. 
According to terms of contracts signed in 
1987 and 1991, at times the Department pays 
for providing that water. 

According to the terms of a water 
entitlement contract executed in 1987, the 
Department makes payments to Fibre- 
board Corporation and its successors (now 
Gaylord Container Corporation), the oper- 
ator of a mill located in the western Delta, 
when water suitable for the mill's use is not 
available for a calculated number of days 
during the water year. If water is deemed 
suitable for fewer than the number of days 
to which Gaylord is entitled, the Depart- 
ment compensates Gaylord for added costs 
by purchasing a substitute water supply and 
treating water needed to operate the mill. 
According to the Department's initial inter- 
pretation of the provisions, payments were 
due in water years 1986-87, 1987-88, 1988-89, 
1989-90, &d for the first 15 1 days of 1990- 
91, after which the plant was closed. 

On November 19, 1991, the Depart- 
ment negotiated a second agreement with 
Gaylord Corporation regarding another 
mill Gaylord owns downstream of the mill 
purchased from Fibreboard. The provi- 
sions of that agreement are similar to those 
contained in the 1987 water entitlement 
agreement, and payments were assumed due 
in water years 1990-91, 1991-92, and 1992-93. 

Determination of Payments 
The contracts contain a chart used by 

the Department to determine the number 
of days for which Gaylord Container Cor- 
poration should be paid. The determina- 
tion is based on the relationship between 
the Sacramento River Index and the num- 
ber of days the corporation is entitled to 
water of suitable quality. The payment for- 
mula is the same in both contracts except 
for one factor relating to the method of 
obtaining water from the San Joaquin Riv- 
er. (The second mill incurs no measurable 
pumping costs when taking process water 
from the river.) 

The Department is evaluating the in- 
formation supplied for these contracts and 
the method of computing the payments 
and is holding meetings with Gaylord's rep- 
resentatives to discuss some differences in 
interpretation of the contracts. 

Western Delta Municipal 
Water Users 

The Department signed contracts with 
the Contra Costa Water District in 1967 and 
the City of Antioch in 1968. 

According to terms of the contracts, 
the Department compensates each agency 
for additional costs of purchasing a substi- 
tute water supply from the Contra Costa 
Canal to replace offshore water supplies of 
usable quality lost because of SWP opera- 
tions. Credits for the number of days of 
above-average offshore water supplies of 
usable quality accrue to offset the number 
of below-average days in future years. 

During the 1991-92 water year, water 
of usable quality was available to Contra 
Costa Water District for 11 days of the wa- 
ter year; its standard is 142 days. For the 
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I City of Antioch, usable water was available The City of Antioch was paid $473,963 for 
for 51 days; its standard is 208 days. Be- 1,192 acre-feet of usable water. The Depart- 

I cause previous deficiencies in water of us- ment is evaluating the cost information 
able quality had depleted accumulated supplied for this contract. 
credits, none of the deficient number of 
days in the 1991-92 water year (131 for 
Contra Costa Water District and 157 for 

I 
the City of Antioch) were offset. 

I In 1993, the Department paid $17,993 
to Contra Costa Water District in compen- 
sation for 3,528 acre-feet of usable water 
purchased during the 1991-92 water year. 

Information in this chapter was contributed by 
the Division of Planning, Delta Planning 
Branch. Information on South Delta Water 
Agenq v. United States, et al. and the Clean 
Water Act was provided by the Office of the 
Chief Counsel. 
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Environmental Programs 

I Collecting chinook salmon to be tagged and released into Lake Oroville 
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Significant Events 

In 1993, the Department completed 
a generic environmental impact 
report on water transfers, including 
transfers made as part of drought 
water bank programs. 

In 1994, the Department completed 
an Incremental Instream Flow 
Methodology study to determine 
the relationship between flow and 
biologically important variables for 
chinook salmon. The Department 
is conducting follow-up studies to 
gain further information about the 
salmon. 

A 1994 study using a kodiak trawl to 
sample delta smelt indicates that the 
population of delta smelt may have 
been underestimated by the mid- 

water trawls used in the past. The 
use of the kodiak trawl is being eval- 
uated for its potential in project 
operations monitoring. 

A study conducted during 1993 
and 1994 indicates that the use of 
an acoustical barrier across the 
mouth of Georgiana Slough is ef- 
fective in keeping downstream 
migrating salmon in the Sacramen- 
to River and preventing the major- 
ity of the salmon from entering 
the slough. Follow-up tests are 
being conducted to gather more 
information about the effective- 
ness of acoustical barriers and any 
adverse impact they may have on 
nontarget species and adult salm- 
on migrating upstream. 
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The Department of Water Resources Effects of Drought Water 
has developed several programs and taken Bank Transfers 
measures to eliminate, minimize, or offset 
adverse impacts that might result from con- 
struction and operation of State Water 
Project facilities. These programs and mea- 
sures are undertaken in addition to the 
environmental documentation and mitiga- 
tion activities required to obtain approvals 
for any additional project facilities. 

Department programs and measures 
designed to reduce project impacts on fish 
and wildlife include: 

scheduling water transfers to reduce 
impacts on fish in the streams convey- 
ing water to the SacrarnentoSan 
Joaquin Delta and in the Delta itself; 
operating the water project in the 
Delta in accordance with existing 
biological opinions so that the con- 
tinued existence of listed plants and 
animals is not jeopardized; 
reducing losses of fish entrained at 
the intake to the California Aque- 
duct and mitigating for unavoidable 
losses to the extent possible; 
funding programs through the Delta 
pumps mitigation process to in- 
crease fish populations; and 
scheduling and conducting mainte- 
nance operations along the California 
Aqueduct to minimize disturbance to 
listed plants and animals. 

Water Transfers 
California has adopted a statewide 

policy of encouraging both short-term and 
long-term water transfers. Some of the 
transfers that move water from Central 
Valley sources through the Delta for delivery 
south must be approved by the State Water 
Resources Control Board. The SWRCB must 
find that the transfers do not cause unreason- 
able impacts on fish and wildlife. 

In 1993, the Department completed a 
generic environmental impact report on 
water transfers, including transfers made as 
part of drought water bank programs. In 
1994 the Department sponsored a drought 
water bank in which about 200,000 acre- 
feet of water was purchased from willing 
sellers for transfer to agricultural and ur- 
ban water agencies. To reduce potential 
impacts on winter-run chinook salmon and 
delta smelt, the water was transferred 
across the Delta from July through Octo- 
ber. During that period, Department staff 
submitted weekly reports to the SWRCB 
describing the transfers, the effects of the 
transfers on streamflow, and the numbers 
of fish salvaged that could be attributed to 
the transfers. 

The 1994 water bank transfers had 
little or no impact on the salvage of six key 
fish species: delta smelt, winter-run chinook 
salmon, splittail, American shad, longfin 
smelt, and striped bass. Overall there was 
no unreasonable impact on these species or 
on stream and recreational fisheries affect- 
ed by the transfers. 

lnstream Flow Incremental 
Methodology Study 

In 1994, Department staff transmitted 
a report to the SWRCB describing the re- 
sults of an Instream Flow Incremental 
Methodology study on the Feather River 
between Feather River Fish Barrier Dam 
and the confluence with the Yuba River. 
The study was a condition in a past transfer 
involving the Yuba County Water Agency. 

The IFIM study results describe the 
relationship between flow and such biologi- 
cally important variables as nursery and 
spawning habitat for chinook salmon. The 
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results can be used, in conjunction with other 
information, to help determine optimum 
flows for salmon production. To augment 
this information, the Department is conduct- 
ing a more indepth study of salmon produc- 
tion in the Feather River, including an 
estimation of the relative contributions of 
natural in-river and hatchery spawners to the 
fishery and returning spawners. The study, 
which started in 1994, will result in tagging 
up to one million young hatchery salmon 
for release in the river and in San Francisco 
Bay. Tagging will continue for at least five 
years to ensure that the tagged salmon are 
exposed to a variety of environmental con- 
ditions in the river, estuary, and ocean. 
Tags will be recovered in the fishery, on the 
spawning grounds, and in the hatchery. 

Threatened and Endangered 
Fish Species 

The National Marine Fisheries Service, 
the U.S. Fish and Wildlife Service, and the 
California Fish and Game Commission 
have listed two fish species, the winter-run 
chinook salmon and the delta smelt under 
the State and federal endangered species 
acts. The winter-run, one of four chinook 
salmon races in the Central Valley, is listed 
as endangered by both NMFS and the Fish 
and Game Commission. The delta smelt is 
listed as threatened by the USFWS and the 
Fish and Game Commission. 

Biological Opinions 
In most years, the delta smelt spends 

its entire life cycle in the Delta and ~uisun  
Bay and can be affected by project opera- 
tions. Juvenile winter-run chinook salmon 
pass through the estuary on their way to 
the ocean and also may be impacted by 
Delta conditions such as project-induced 
changes in flow patterns as well as by direct 
losses at the pumps. To determine if opera- 
tions of the State and federal water projects 
may jeopardize the continued existence of 
these two fish species, the Department 
joined with USBR in consultations with the 
State and federal fish and wildlife agencies. 

The consultations resulted in biological 
opinions that concluded that the continued 
operation of the two projects could jeopar- 
dize the existence of winter-run chinook 
salmon and delta smelt. The NMFS issued 
its long-term opinion in February 1993, and 
the USFWS issued two one-year opinions- 
the first in May 1993 and the second in 
February 1994. The NMFS is expected to 
amend its opinion in early 1995, and the 
USFWS will be issuing a long-term opinion 
also early in 1995. 
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Operational Changes 
The biological opinions contain opera- 

tional changes (called the reasonable and 
prudent alternative) designed to remove 
jeopardy due to project operations. For 
example, to protect winter-run chinook 
salmon, calculated net westward flow in the 
lower San Joaquin River (called Qwest) must 
be greater than zero from February 1 
through April 30 of each year. During this 
same period, the Delta Cross Channel gates 
on the Sacramento River near Walnut Grove 
remain closed. The opinions also contain 
incidental take statements that estimate the 
losses of fish at the salvage facilities. 

Pumping Restrictions 
Smolts in the size range for winter- 

run chinook salmon first appeared at the 
Delta pumps in late December 1992. In 
late February 1993, the SWP ceased all 
pumping at Banks Pumping Plant for 12 
days in response to an increase in take of 
chinook salmon in the winter-run size 
range. Pumping resumed at a fraction of 
capacity until late May, when winter-run 
conditions ended. Daily pumping aver- 
aged only 2,030 cfs at Banks Pumping 
Plant from March 8 through May 31. The 
final estimate of winter-run-sized salmon 
take (October 1 through May 31) was 
1,892 smolts, well below the permit level 
of 2,700 smolts. 

The CVP and SWP limited exports 
during April, May, June, and July. Fur- 
thermore, during a period of springtime 
pulse flows from April 26 through May 
16, coincident with the arrival of the San 
Joaquin pulse flows into the Delta, com- 
bined daily exports were limited to 1,500 
cfs. Springtime pulse flows are specified 
in the Central Valley Project Improve- 
ment Act to move young fish from Delta 

river channels where spawning occurs to suit- 
able rearing habitat in eastern Suisun Bay. 

Combined export pumping increased 
slowly when the springtime pulse flows end- 
ed. However, the rate of delta smelt salvage 
increased in late May. The delta smelt for- 
mal consultation (May 1993) set the esti- 
mated take of delta smelt at 400. The 
combined smelt salvage rose above the per- 
mitted level of 400 smelt on May 15 and 
was intermittently above the take estimate 
for a total of 20 days through June 16. 

In response to this situation, incidental 
take provisions in the delta smelt biological 
opinion were modified on June 15,1993. The 
incidental take was changed from a daily 
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count of 400 smelt to a take level of 400 
smelts based on 14-day running average of 
previous daily counts. No further take 
above the 400 smelt occurred, and pump- 
ing increased after mid-June. 

The SWP North Bay Aqueduct, which 
begins at the Barker Slough Pumping Plant 
upstream of Rio Vista and has a maximum 
pumping capacity of 175 cfs, is screened to 
exclude salmon from entrainment. Howev- 
er, larval and early juvenile delta smelt are 
not excluded by the screens. Pumping at 
Barker Slough Pumping Plant was limited 
to a 14-day running average of 65 cfs 
when delta smelt eggs and larvae were 
found near the North Bay Aqueduct in- 
take from May 6 through July 31 in 1993. 

Altered Delta export pumping from 
April through July resulted in the State 
and federal projects foregoing an estimat- 
ed 590,000 acre-feet of water that other- 
wise would have been diverted at the 
Delta pumping plants during that period. 
Fortunately, favorable hydrologic condi- 
tions later in the year allowed State and 
federal projects to catch up on the pump- 
ing lost between April and July. 

Delta Cross Channel Standards 
Operation of the Delta Cross Channel 

gates is addressed in the winter-run chi- 
nook salmon biological opinion. The opin- 
ion requires closure of the gates from 
February 1 through April 30. Additional 
closure of the gates from October 1 
through January 31 depends on real-time 
monitoring for the presence of winter-run 
salmon and changes in flow and turbidity. 
The CVPIA requires Delta Cross Channel 
closure in conjunction with CVPIA-re- 
quired springtime pulse flow during the 
last two weeks in May. No Delta Cross 
Channel operational measures were speci- 
fied in the delta smelt biological opinion. 

Sacramento and San Joaquin River 
Flow Requirements 

The earlier delta smelt and winter-run 
salmon biological opinions and Decision 
1485 contained standards for Qwest flows, 
Sacramento River flows at Freeport and 
Rio Vista, and San Joaquin River flow at 
Vernalis in addition to Delta Outflow Index 
requirements. 

Qwest is a calculation of the magnitude 
of reverse flows in the lower San Joaquin 
River. It has a negative value with net reverse 
flow conditions in the western delta. Both the 
winter-run chinook salmon and the delta 
smelt biological opinions required minimum 
Qwest flows (14day average) during all but 
September and October 1993. All @vest min- 
imum flows were met during 1993. 

A springtime pulse flow criterion to 
help transport delta smelt through the del- 
ta into Suisun Bay was set by the CVPIA 
and included in the May 1993 delta smelt 
biological opinion. Daily flows in the San 
Joaquin River at Vernalis were specified to 
be "about 4,500 cfs" during the pulse peri- 
od. This operational criterion was further 
clarified in June as a result of ongoing con- 
sultation with federal agencies and follow- 
ing a high delta smelt take in mid-May. 

Minimum Sacramento River flows dur- 
ing this same period (April 26-May 16) were 
set at Freeport to be 18,000 cfs continuous 
flow for 14 days and 13,000 cfs flow for 42 
days based on a 14-day average. Rio Vista 
rninimum flows based on 14day running 
averages were similar to the 30-day running 
averages set by Decision 1485 for an "above- 
normal" water year. Flow rates were identical 
during the March 16 through June 30 stan- 
dard period (3,000 cfs) and during July and 
August (2,000 cfs and 1,000 cfs). During the 
December 1- February 15 period, the stan- 
dard was the same as the Decision 1485 Sep 
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tember 1-February 1 standard. However, the nile and adult delta smelt. In these studies a 
Decision 1485 flow minimum continued new type of gear, the kodiak trawl, was 
through March 15, a period not addressed by used to sample delta smelt. (The kodiak 
the CWIA operational measures. trawl is a net towed between two boats, 

whereas the midwater trawl is towed at 
Population Estimates middepth behind one boat.) As shown in 

Figures 5-1 and 5-2 show graphs of Table 5-1, the kodiak trawl caught more 

population estimates for winter-run chi- fish than the midwater trawl and caught 

nook salmon and delta smelt through 1994. fish at locations where the midwater trawl 

The winter-run chinook salmon spawning data would indicate that there were no del- 

escapement remained low, with an estimat- ta smelt Present. The use ofthis new gear is 
ed 189 fish passing the Red Bluff Diversion being evaluated, especially in reference to its 

Dam on their way to natural spawning possible application in real-time monitoring 

grounds in the Sacramento River below for project operations. 

Keswick Dam or to the Coleman National 
Fish Hatchery on Battle Creek. Whereas Petitions for Additional 
the summer tow-net index was the highest Listings 
since 1981 (see Figure 5-3), the annual fall In recent years, several petitions for 
midwater trawl index of delta smelt abun- listing additional fish species have been 
dance dropped to the lowest fall index on submitted to, or are being prepared for 
record of slightly more than 100 from a high submittal to, the federal fish and wildlife 
index of over 1,000 in 1993. The cause of the agencies. On one of these petitions, for the 
poor survival from summer to fall is not longfin smelt, the USFWS decided in 1993 
known with flows being miform and the take not to list. On another petition, for the 
at the delta pumps being near zero. splittail, a decision was postponed until 

The fall midwater trawl index is general- mid-1995. A third petition, for the spring- 
ly considered to provide the best estimate of run chinook salmon, is being held in abey- 
the dmndance of prespawning adult delta ance while an ad hoc group of agency staff, 
smelt. However, information collected in representatives of commercial fisheries, 
1994 indicates that the midwater trawl may and landowners along the tributary spawning 
be underestimating the abundance of juve- 

TABLE 5-1 

Total Delta Smelt Population Estimateda 
September 22, 1994 September 29, 1994 

Catch Kodiak Mid- Water Kodiak Mid- Water 

Delta Smelt 407 1 234 1 
339 2 136 1 
609 0 190 1 
547 8 80 0 
174 2 17 0 

Grand Total 2,076 13 657 3 

')~otals are taken from the Interagency Ecological Programs Delta Smelt Net Evaluat~on Study 
in whlch each of flve s~de by s~de compansons were conducted on two separate days. 

83 
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Fig 5-1. Estimated Total Winter-run Chinook Salmon Escapement, 1967 through 1994 

Abundance 
Index 

Note no sampllng In 1974 or 1979 

Fig 5-2. Delta Smelt Fall Mid-water Trawl Abundance Indices, 1967 through 1994 



Chapter 5 Environmental Programs 

Abundance 
Index 

Note: no sampling from1966 through 1968 

Fig 5-3. Delta Smelt Summer Tow-Net Indices, 1959 through 1994 

streams attempts to develop habitat irnprove- 
ment measures that will help ensure the race's 
recovery without the need to formally list. 
Finally, the NMFS may act on a petition to list 
the steelhead trout early in 1996. 

In addition to the formal petitions that 
have been prepared or submitted, some envi- 
ronmental organizations are considering peti- 
tions for green and white sturgeon and San 
Joaquin River fall-run chinook salmon. 

Georgiana Slough 
Acoustical Barrier 

Past studies conducted under the aus- 
pices of the Interagency Ecological Studies 
Program have demonstrated that juvenile 
Sacramento Valley chinook salmon migrat- 
ing toward the ocean are more likely to 
survive if they stay in the main river channel 
when moving through the Delta. Those 

juveniles leaving the river by way of the 
Delta Cross Channel or Georgiana Slough 
appear to survive at about one-half the rate 
of those staying in the river. Survival is in- 
dexed by releasing large groups of specially 
tagged fish at various locations in the river - 
and recovering some of the tags from net- 
ting downstream of the Delta (near Chipps 
Island) and from the ocean fishery. 

The winter-run salmon biological opin- 
ion requires that the Delta Cross Channel 
gates be closed during the period when win- 
ter-run juveniles are actively migrating down- 
stream. This closure also protects a portion of 
the other three races: late-fall, spring, and fall 
runs. During 1993 and 1994, the Department 
and USBR funded a study to determine if 
more downstream migrating salmon in the 
Sacramento River could be kept in the main 
channel by an acoustical barrier across the 
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mouth of Georgians Slough. These studies , 
were conducted through the Interagency 
Program under contract to the San Luis and 
Delta-Mendota Water Authority. 

Results of the 1993 and 1994 studies 
demonstrated that the acoustical barrier does 
deter juvenile salmon from entering the 
slough. Apparently the young fish detect the 
low-level sound waves emitted by about 20 
underwater speakers and avoid the speaker 
array, thus staying in the river. The exact 
guidance efficiency appears to vary with flow 
and tidal stage but in the 1994 tests averaged 
better than 50 percent. 

The tests will be continued through 
spring 1995 to provide the fisheries agencies 
with one more year of data before asking 
them to consider a barrier installation from 
October through June every year. The agency 
concerns are not so much with the exact guid- 
ance efficiencies but with possible effects of 
the sound field on other fish and other 
salmonid life stages. Biologists are particularly 
concerned that the sound may block from 
reentering the Sacramento River those u p  
stream adult winter-run salmon using Georgi- 
ana Slough as a migration corridor. 
Preliminary tests indicated no need for con- 
cern in these matters, but another field sea- 
son may be needed to fully allay the concerns 
of biologists. 

John E. Skinner Delta Fish 
Protective Facility 

The Skinner Fish Facility, situated be- 
tween Clifton Court Forebay and the Harvey 
0. Banks Delta Pumping Plant at the intake 
to the California Aqueduct, was an original 
feature of the State Water Project designed to 
salvage as many fish as possible from water 
being pumped from the Delta. The salvaged 
fish are then transported by tmck to release 
sites where they are unlikely to return to the 
vicinity of the pumps in the southern Delta. 

The Department has made significant 
improvements in the fish protective facilities 
since their construction in the mid-1960s. In 
the early 1980s, the screens themselves were 
improved and a new secondary screening 
system added. In the late 1980s, the Depart- 
ment began work on a holding tank building 
to improve efficiency of the fish salvage pro- 
cess and to reduce stress (and losses) of the 
salvaged fish. The new holding tanks are now 
operational. 

Mitigation Projects 
In 1986, the Department of Fish and 

Game and Department of Water Resources 
signed an agreement to mitigate for the 
direct losses of fish at the intake to the aq- 
ueduct. Although the agreement focused 
on chinook salmon, striped bass, and steel- 
head rainbow trout, it did consider other 
fish as well. Since 1986, the Department 
has allocated over $11.4 million on mitiga- 
tion projects ranging from placing gravel in 
streams to purchasing and planting hatch- 
ery striped bass and to screening a diver- 
sion in Suisun Marsh. 

In 1994, a fish advisory committee 
organized to provide guidance on project 
selection recommended that $2 million be 
allocated to additional fish screens in Su- 
isun Marsh, $1 million to predator control 
projects on San Joaquin tributaries, $2 mil- 
lion to a conjunctive use project on Deer 
Creek to help protect spring-run chinook 
salmon, and $4 million to a conservation 
salmon hatchery on the Tuolumne River. 
These funds were to be allocated from an 
original $15 million lump sum specified in 
the 1986 agreement. Agency staff con- 
curred in these recommendations, and the 
projects will proceed as designs are com- 
pleted and permits obtained. 

Other mitigation projects approved in 
the last several months include: 
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partial funding of the Georgians 
Slough Acoustical Barrier; 
a physical barrier near the conflu- 
ence of the Merced and San 
Joaquin rivers to prevent adult 
chinook from migrating up the 
San Joaquin River where there is 
no spawning habitat; 
increased funding for a warden pro- 
gram to reduce illegal fish harvest- 
ing in the Delta and some Central 
Valley streams; and 
a net-pen rearing program for 
striped bass. 

Net-Pen Rearing Program 
In the net-pen rearing program, small 

striped bass salvaged from SWP and CW fish 
screens are reared in pens floating in a Su- 
isun Marsh channel. In 1994, about 200,000 
striped bass were growing in these pens for 
release to the estuary during spring 1995. 
Whether they will be released or not depends 
on the outcome of endangered species con- 
sultations between DFG, NMFS, and USFWS 
to determine if the releases will jeopardize 
winter-run chinook salmon or delta smelt. 
About 37,000 yearling striped bass were re- 
leased in the estuary in spring 1994 from a 
test net-pen project. If the Section 10 con- 
sultation results in a no-jeopardy opinion, 
the Department and DFG would plan on 
a net-pen rearing program with a target 
of about 500,000 yearling striped bass to 
be released annually. 

Predator Removal Program 
One of the major sources of mortality 

for fish nearing the intake to the Skinner 
Fish Facility screening system appears to be 
predation by two- to three-year-old striped 
bass. For example, tests show that estimat- 
ed predator-related mortality of special re- 

leases of hatchery-reared fall-run chinook 
salmon has ranged from about 60 percent 
to over 95 percent. Calculations used to 
estimate salmon losses for incidental take 
purposes use a 75-percent predation loss 
rate. 

Although there are numerous ques- 
tions about the accuracy and applicability of 
the predation loss rates, all indications are 
that striped bass pose a threat to juvenile 
chinook salmon moving across Clifton 
Court Forebay to the screens. In 1994, DFG 
and the Department proposed to initiate a 
large-scale striped bass removal project at 
the forebay. Under these plans, tens of 
thousands of striped bass in the 10- to 15- 
inch size range would be netted from the 
reservoir and placed in fish transport trucks 
for release to San Pablo Bay or other dis- 
tant locations. 

The proposed test predator removal 
project did not occur, mainly because of 
strong opposition from striped bass fishing 
groups and the effect of this opposition on 
the ability of the State agencies to complete 
the necessary environmental documenta- 
tion. In the meantime, studies with subadult 
stripers tagged with small radio transmitters 
demonstrated that striped bass appear to 
move freely between the forebay and the 
Delta. The rapid exchange between Delta 
and forebay bass populations raises ques- 
tions about the effectiveness of the predator 
removal program. It may well be that the 
fish would reestablish themselves in the 
forebay almost as rapidly as they were re- 
moved. Agency staff are reconsidering the 
feasibility and usefulness of a predator re- 
moval program for the forebay. 
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Aquatic Weed Removal 
Program 

Over the past few years, growth of sev- 
eral aquatic weeds has increased in Clifton 
Court Forebay. These weeds break apart 
due to wind action and other causes and 
drift toward the fish facilities. The process 
of cleaning the screens to remove the 
weeds, the presence of weeds in the fish 
holding tanks, and the clogging effects of 

Department decided to obtain a blanket per- 
mit for each field division. The blanket per- 
mit would allow maintenance to proceed if 
proper mitigation measures had been ap- 
proved by the DFG and the USFWS. Staff 
started with the San Joaquin Field Division in 
the southern San Joaquin Valley to obtain the 
blanket permits, mainly because of the rela- 
tively high numbers of listed species along 
the right-of-way in that area. 

weeds in the fish hauling tkcks reduce the Habitat Consemation Plan 
overall salvage efficiency of the fish protec- 
tion facilities. Department staff are explor- 
ing several techniques to keep the weed 
problem under control, including herbi- 
cides, mechanical harvesting, and automat- 
ed trash rakes in front of the fish screens. 
Measures will be implemented in 1995 
and early 1996 to bring the weed problem 
under control. 

Mitigation along 
the Aqueduct 

Much of the right-of-way along the 
California Aqueduct remains in a semi-natu- 
ral state and is home for a variety of plants 
and animals, some of which are protected 
by the State and federal endangered species 
acts. Department employees conducting 
routine maintenance activities must be con- 
cerned that these activities do not result in 
the illegal taking of listed species. For the 
past several years, environmental specialists 
have worked with project operators on a case- 
by-case basis to provide environmental clear- 
ances for maintenance work. 

Blanket Permits 
To avoid the continued need for individ- 

ual clearances for maintenance projects, the 

Because there was no federal involve- 
ment in the field division area and conse- 
quently, no opportunity for Section '7 
consultation, the Department sought a Sec- 
tion 10 permit requiring approval of a Hab- 
itat Conservation Plan. A draft of the HCP 
was released for general review in Decem- 
ber 1993. As of late 1994, the draft plan, 
prepared by a private consultant with the 
help of an interagency technical advisory 
committee, was under review and being 
revised to reflect comments and concerns 
from Kern County Water Agency, other 
water agencies, and individuals with prop- 
erty along the aqueduct. 

Although biological field work has been 
completed for the San Luis and Delta Field 
Divisions, the Department will not proceed 
with formal application for a Section 7 con- 
sultation or with Section 10 permits until 
issues associated with the San Joaquin Field 
Division HCP have been resolved. 

Information for this chapter was provided 
by the Environmental Services Office and 
the Division of Operations and Maintenance 
Environmental Assessment Branch. i 
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Monitoring water quality, San Joaquin District 
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Significant Events 

For 1993, a year designated by crite- 
ria as "wet" for agricultural, munici- 
pal, and industrial purposes and 
"above normal" for fish and wildlife 
purposes, under D-1485 the SWP 
met all operational criteria related 
to the Delta Outflow Index and Sac- 
ramento and San Joaquin River 
flows. All Decision 1485 and Delta 
Smelt Opinion water quality criteria 
(EC and chloride) were also met. 

In June 1993, the Department up- 
dated Operations and Maintenance 
Instruction No. OP-13 to address 
concerns about stormflows entering 
the California Aqueduct. The in- 
struction emphasizes preventing or 
minimizing floodwater inflow into 
the aqueduct. 

In 1993, sampling from the SWP/ 
Delta Water Pathogen Monitoring 
Project suggests that SWP/Delta 
pathogen levels, when compared with 
recent national pathogen survey re- 
sults, are approximately six times low- 
er than the national average. 

k 

On April 15,1993, the Department 
held a zebra mussel workshop focus- 
ing on the potential impacts of the 
mussel. Although the mussel has 
not yet been found in California 
waters, its high rate of spread and its 
destructiveness make the possibility of 
its introduction into State waters a 
cause of concern for the SWP. 

In 1993, the SWP initiated the West- 
ern Suisun Marsh Salinity Control 
Test to evaluate the potential of 
augmenting flows in Green Valley 
Creek with water discharged from 
Cordelia Forebay and Putah South 
Canal to help meet Decision 1485 
standards for channel water salinity 
in western Suisun Marsh. 

A 1993 survey of the abundance and 
distribution of the Asian clam 
found patterns similar to those ob- 
served in a 1990 survey. 
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Approximately 20 million Californians 
depend on the State Water Project for all 
or part of the water they use every day. In 
addition, the SWP supplies water for agri- 
culture, industry, power generation, recre- 
ation, and fish and wildlife. The quality of 
water supplied by the SWP for those benefi- 
cial uses is safeguarded through an exten- 
sive water quality monitoring program. 

Water quality objectives for drinking 
water resources are set by the State Water 
Resources Control Board; the Department 
of Health Services establishes maximum 
contaminant levels for treated drinking 
water. Additional contractual water quality 
objectives at points of delivery are set by 
Article 19 of the long-term SWP water sup- 
ply contracts. Water quality in the Delta 
and Suisun Marsh is protected under State 
Water Resources Control Board's Water 
Right Decision 1485 (1978). 

To meet all standards, the Department 
of Water Resources monitors water quality 
through an automated network of continu- 
ally operating recorders and laboratory 
analyses of field samples collected at week- 
ly, quarterly, monthly, or annual intervals. 
The Department also conducts special studies 
to investigate water quality at potential prob- 
lem sites or as a result of unique events. In 
1993, these studies included an assessment of 
the protozoa Giardia lamblia and C~ptosporidi- 
um in SWP and Delta waters. 

In addition to meeting water quality 
standards for the Delta and Suisun Marsh, 
the Department also takes measures to pro- 
tect water quality within the California Aq- 
ueduct and other SWP facilities. In 1993, 
the Department revised Project Operations 
and Maintenance Instruction No. OP-13 
specifying guidelines and responsibilities 

for actions taken during emergency intake 
of flood waters into the California Aque- 
duct. The instructions emphasize means to 
prevent or minimize inflow. They also pre- 
scribe procedures and contain policies for 
monitoring flow rate, volume, and water 
quality, and for conveying flood waters into 
and out of the California Aqueduct. The 
instructions should help ensure coordinat- 
ed aqueduct operations during flood events 
and minimize degradation of water quality. 

Delta Activities 
The Department conducts extensive 

monitoring activities designed to protect 
beneficial uses of water in the Delta and 
Suisun Marsh as required by SWRCB Deci- 
sion 1485. In ~ecember  1992, the SWRCB 
released new interim standards for the Del- 
ta under draft Decision 1630. In April 
1993, the Governor ordered SWRCB to 
discontinue the process of developing in- 
terim standards, and the Department con- 
tinued to operate under Decision 1485. 

Figure 6-1 shows water quality moni- 
toring sites throughout the Sacramento-San 
Joaquin Delta. 

The Department meets most Decision 
1485 water quality and flow standards 
through releases from reservoirs, operation 
of the Delta Cross Channel gates, and re- 
ductions in Delta exports. Those operation- 
al decisions are based on real-time 
monitoring data and long-range modeling 
activities. In 1993, ESA biological opinions 
set several more stringent operational con- 
straints requiring a more critical and timely 
operational response by the Department. 
SWP operations were affected by the feder- 
al CVPIA because ofjoint operations be- 



Station Number and Name 

Sacramento River at Greens Landing D14A Big Break near Oakley 
San Joaquin River at Mossdale Bridge D l 5  San Joaquin River at Jersey Point 
West Canal at mouth of intake to Clifton D l 6  San Joaquin River at Twitchell Island 

Court Forebay D l 9  Franks Tract near Russo's Landing 
San Joaquin River near Vernalis D22 Sacramento River at Emmaton 
.%cramento River above Point Sacrament0 D24 Sacramento River below Ria Vista Bridge 
Suisun Bay off Bulls Head Point near 026 San Joaquin River at Potato Point 

Martinez D28A Old River opposite Ranch Del Rio 
Grizzly Bay at Dolphin near Suisun Slough D41 Sari pablo Bay near pinole Point 
Suisun Bay off Middle Point near Nichols M D ~ A  Little Potato slough at Buckley Cove 
Honker Bay near Nichols MDIO Disappointment Slough at Bishop Cut 
Sacramento River at Chipps Island P8 Middle River at Buckley Cove 
Sherman Lake near Antioch PlOA Middle River at Union Point 
San Joaquin River at Antioch Ship Channel p i 2  Old River at Tracy Road Bridge 

Fig 6-1. Water Quality Monitoring Sites in the Sacramento-San Joaquin Delta 
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tween the Department and USBR required 
by the Coordinated Operation Agreement 
and Decision 1485. Measures in the 
SWRCB's rescinded Decision 1630 were 
incorporated into several of the federal 
operational guidelines. 

Decision 1485 Standards 
Decision 1485 sets standards for water 

quality within the Delta and Suisun Marsh 
as well as for the amount of outflow and 
water exported from the Delta. The deci- 
sion also specifies requirements for moni- 
toring hydrodynamic and biotic conditions 
throughout the Delta. 

Decision 1485 contains constraints on 
SWP operations in the Delta that differ 
with water year classification. The water 
year classification (wet, above normal, dry, 
or critically dry) is based on the Depart- 
ment's annual May 1 forecast of unim- 
paired runoff to streams in the Sacramento 
River basin, the Sacramento River Index. In 
1993 the Department's May 1 forecast of 
Sacramento River basin unimpaired runoff, 
the SRI, was 21.9 million acre-feet. At 119 
percent of average, the SRI was the highest 

since 1986 and more than double the 1992 
index of only 8.9 MAF. The 1992-93 water 
year was declared "wet" for agricultural, 
municipal, and industrial uses. Because the 
1992-93 water year followed a critical 1991- 
92 water year, it was classified as "above 
normal" instead of "wet" for fish and wild- 
life purposes. The 1992-93 water year end- 
ed September 30, 1993, with an actual total 
SRI runoff of 22.2 MAF. 

Water Quality Standards 
Decision 1485 Delta water quality stan- 

dards remained in place during most of 
1993. An additional delta smelt opinion 
requirement for eastern Suisun Bay limited 
electrical conductance [EC] in Mallard 
Slough to 3 mmhos/cm for a 14-day run- 
ning average from May 1 to June 30. All 
Decision 1485 water quality requirements 
were met as was the delta smelt salinity 
standard at Mallard Slough, which averaged 
only 0.4 mmhos/cm during the period. 

The Decision 1485 "wet year" munici- 
pal and industrial chloride standard at the 
Contra Costa Canal Intake near Rock 
Slough of less than 150 mg/L for at least 
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240 days (66 percent of the year) was met 
on August 28, 1993, uninterrupted from 
the start of the year. 

Water Supply Conditions 
During the 1992-93 water year, the 

February 1 Sacramento River Index fore- 
cast was over 100 percent of average. Win- 
ter storms deposited the largest snowpack 
since 1983, and the snowpack water con- 
tent was the best in a decade. On February 
24, 1993, the Governor officially declared 
an end to California's six-year drought, the 
most severe in state history. 

Statewide precipitation at over 150 
percent of average was sustained through 
March, then decreased slightly to end the 
forecast season at 143 percent of average 
on May 1. Seasonal precipitation in the 
Sacramento River basin and northern Sier- 
ra Nevada was sustained during the fore- 
cast season at between 130 and 140 percent 
of average. Major Northern California 
flood control reservoirs (Shasta, Oroville, 
and Folsom) encroached flood reserva- 
tions; flood water releases from Lake 
Oroville were made on March 18. 

Delta outflow, estimated by the DOI, 
averaged a flow rate greater than 40,000 cfs 
during the first four months of calendar 
year 1993. The five-month period between 
January 9 and May 16 had an almost unin- 
terrupted daily flow of over 20,000 cfs. Late 
May and June storms continued to sustain 
high outflows. The highest mean monthly 
(47,911) and mean daily (79,375 cfs) DO1 
of 1993 occurred in February. The lowest 
mean monthly and mean daily DO1 - 4,496 
cfs and 965 cfs, respectively - occurred in 
October 1993. 

Decision 1485 and the 
Biological Opinions 

The NMFS biological opinions for 
winter-run chinook salmon (February 1992 
and February 1993) and the USFWS biolog- 
ical opinion for delta smelt (May 1993) set 
conditions on water project operations to 
avoid jeopardizing the listed species. The 
opinions limited pumping at the Harvey 0. 
Banks Delta Pumping Plant, the federal 
Tracy Pumping Plant, the SWP Barker 
Slough Pumping Plant, and the Contra Cos- 
ta Canal Pumping Plant at Rock Slough; 
incorporated and expanded in the draft 
Decision 1630 Qwest index; set minimum 
limits for Sacramento and San Joaquin river 
flows; and specified periods of Delta Cross 
Channel gate closure. 

Outflow and Export Standards 
Delta water quality is influenced by 

ocean tides, freshwater outflow from the 
Sacramento and San Joaquin rivers, local 
agricultural and municipal discharges, and 
water exported from the Delta. The Delta 
Outflow Index is a calculated approximation 
of the amount of seaward freshwater outflow 
passing Chipps Island near Pittsburg, beyond 
the confluence of the Sacramento and San 
Joaquin rivers. 

Delta outflow and export standards are 
important because they help to ensure p ro  
tection of water quality in the Delta and sur- 
vival of striped bass, salmon, delta smelt, and 
other important aquatic estuarine species. 

During 1993, Decision 1485 DO1 stan- 
dards for an "above normal" water year 
were in effect. Reasonable and prudent 
alternatives specified in the delta smelt 



Chapter 6 Water Quality Programs 

opinion required additional outflow consis- 
tent with the CVPIA. These included addi- 
tional minimum DO1 flow levels set to 
transport delta smelt through the Delta and 
into Suisun Bay during May, June, and July. 
The May and July minimum DO1 equaled 
the Decision 1485 flow standards (14,000 
cfs and 7,700 cfs). The June delta smelt- 
related DO1 was more stringent, with a flow 
minimum at 12,000 cfs versus the 10,700 cfs 
standard of Decision 1485. Outflow during 
May, June, and Jdy 1993 easily exceeded 
minimum levels, averaging 23,448 cfs, 26,338 
cfs, and 9,052 cfs, respectively. All Decision 
1485 and ESA related operational criteria for 
the DO1 were met during 1993. 

Export Limitations 
During May, June, and July, water ex- 

ports from the Delta through Banks Pump- 
ing Plant are limited by Decision 1485 
export standards. Decision 1485 export 
limits during those months were 6,000 cfs, 
6,000 cfs, and 9,200 cfs, respectively. How- 
ever, provisions of the CVPIA and delta 
smelt biological opinion also required 
springtime pulse flows from April 26 
through May 16. During this period, com- 
bined daily exports for the SWP and CVP 
were limited to 1,500 cfs. A pumping limi- 
tation of 65 cfs from May 6 through July 31 
at Barker Slough Pumping Plant at the in- 
take to the North Bay Aqueduct was also 
observed for the benefit of delta smelt. 

From April 26 through May 16, the 
period of the pulse flows, SWP exports at 
Banks Pumping Plant averaged only 754 
cfs; CVP and SWP combined exports aver- 
aged 1,515 cfs. At Barker Slough Pumping 
Plant, restrictions were met in May and 
most of June. However, the rate of pump- 

ing increased to between 66 cfs and 68 cfs 
from June 28 to July 2 and rose again to 66 
cfs for the last six days in July. 

Flow Requirements 
The delta smelt and winter-run salmon 

biological opinions and Decision 1485 con- 
tain standards for Qwest flows, Sacramento 
River flows at Freeport and Rio Vista, and 
San Joaquin River flow at Vernalis in addition 
to Delta Outflow Index requirements. 

Qwest is a discharge calculation that 
approximates the magnitude of reverse 
flows in the lower San Joaquin River. It is 
influenced by Sacramento and San Joaquin 
River flow, the amount of rainfall, the mag- 
nitude of export pumping, and the opera- 
tional status of the Delta Cross Channel 
gates. It has a negative value under net re- 
verse flow conditions in the western Delta. 
The high winter and spring inflow into the 
Delta helped sustain positive Qwest 14-day 
running average flows from the start of the 
calendar year through mid-July. Both the 
winter-run chinook salmon and the delta 
smelt biological opinions required mini- 
mum Qwest flows (14-day average) during 
all but September and October 1993. How- 
ever, the Qwest restrictions imposed by the 
delta smelt opinion do not apply when com- 
bined exports are less than 2,000 cfs. All 
Qwest minimum flows were met during 1993. 

The springtime pulse flow criterion of 
4,500 cfs at Vernalis, established by both 
the CVPIA and the delta smelt opinion, was 
met for 12 of the 21 required days (April 26 - 
May 16). For the remainder of those days, 
Vernalis flow averaged 3,359 cfs. 

Minimum Sacramento River flows dur- 
ing this same period were set at Freeport to 
be 18,000 cfs continuous flow for 14 days and 
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13,000 cfs flow for 42 days based on a 14day 
average. Wet-year hydrologic conditions, aug- 
mented by upstream releases, produced a 
Sacramento River flow at Freeport that was 
continuously above 18,000 cfs from January 2 
(except for three days in July) through the 
beginning of September. 

Rio Vista minimum flows based on 14- 
day running averages were similar to the 
30-day running averages set by Decision 
1485 for an "above-normal" water year. 
Flow rates were identical during the March 
16 through June 30 standard period (3,000 
cfs) and during July and August (2,000 cfs 
and 1,000 cfs). During the December 1 
through February 15 period, the standard 
was the same as the Decision 1485 Septem- 
ber 1 through February 1 standard. Howev- 
er, Decision 1485 flow minimum continued 
through March 15, a period not addressed 
by the CVPIA operational measures. All 
Decision 1485 standards and 1993 CVP/ 
SWP operational criteria for Rio Vista flow 
were met in 1993. 

Delta Cross Channel Standards 
Decision 1485, CVPIA standards, and 

the winter-run chinook salmon biological 
opinion require closure of the Delta Cross 
Channel gates from February 1 through 
April 30. Additional closures from October 
1 through January 3 1 depend on real-time 
monitoring for the presence of salmon. 
The CVPIA also requires gate closure in 
conjunction with springtime pulse flows 
during the last two weeks in May. However, 
gate closures are subject to interruption 
when Delta water quality conditions cannot 
be reasonably achieved by other means. 
The Cross Channel gates were closed from 

January 3, with the exception of the last 
three days in May, until June 18. 

Decision 1485 Biotic 
Community Surveys 

The biotic communities of the Delta 
are regularly monitored by the Department 
to identify changes potentially related to 
SWP operations and to assess the effective- 
ness of efforts to preserve Delta and Suisun 
Marsh water quality. Decision 1485 re- 
quires that a monitoring report on water 
quality and biotic conditions be submitted 
annually to the SWRCB. The Decision 1485 
compliance monitoring was incorporated 
into the Interagency Ecological Studies 
Program beginning in 1990. 

Phytoplankton Surveys 
The Department's 1993 survey of phy- 

toplankton abundance and community 
composition in the upper San Francisco 
Bay estuary was conducted according to 
the requirements of Decision 1485. Phy- 
toplankton are microscopic plants sus- 
pended in the water column and are at 
the base of the aquatic food web in upper 
San Francisco Bay. Their standing stock or 
biomass in the water column is estimated 
by concentrations of the photosynthetic 
pigment chlorophyll a. 

Chlorophyll concentrations through- 
out the upper estuary in 1993 varied spa- 
tially and temporally. The winter (January - 
March) was characterized by low chloro- 
phyll concentrations (0 to 4 pg/l) through- 
out most of the upper estuary, except in 
the southern Delta, where chlorophyll con- 
centrations were 12 to 37 yg/l. Chlorophyll 
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concentrations generally rose during the 
spring (April -June) to the highest average 
concentrations among seasons (2 to 37 pg/ 
1). Among regions, average chlorophyll con- 
centrations were highest for the western 
and southern Delta and lower San Joaquin 
River (12 to 37 pg/l), intermediate for Su- 
isun Bay (5 to 11 pg/l), and lowest for the 
northern Delta and San Pablo Bay (2 to 4 
pg/l). Chlorophyll concentrations de- 
creased during the summer (July - Septem- 
ber) for Suisun Bay, the western and 
northern Delta, and the lower Sacramento 
and San Joaquin rivers by at least a factor 
of two while remaining high in the eastern 
and southern Delta. Average concentra- 
tions decreased again by at least a factor of 
two for the fall (October - December), 
when concentrations throughout most of 
the upper estuary ranged between 0 pg/l 
and 2 pd1. Slightly higher chlorophyll con- 
centrations again persisted in the eastern and 
southern Delta (2-1 1 pg/l). 

For most regions within the upper 
estuary, chlorophyll concentrations reached 
a single-month record or near-record maxi- 
ma during May 1993. A period of record 
maximum was reached for the western Del- 
ta (46 pg/l), while the second highest maxi- 
mum was reached for the lower San 
Joaquin River (50 pg/l) and the eastern 
Delta (69 pg/l). In addition, chlorophyll 
concentrations in May for the lower Sacra- 
mento River (15 pg/l) and Suisun Bay (15 
pg/l), and in April for the northern Delta 
(3.6 pg/l), were the highest measured since 
the, 1987 drought. Increased chlorophyll 
concentrations in Suisun Bay during 1993 are 
of particular interest because chlorophyll 
concentrations have not increased beyond a 

few pg/l since 1987. Maximum chlorophyll 
concentrations in all of these regions in May 
were associated with a bloom of the chain 
diatom Mebsira granulata. 

In contrast, the chlorophyll maximum 
in the southern Delta (50 pg/l) in 1993 was 
lower than that measured for 1990 through 
1992 and more similar to those measured 
during the mid-1970s to mid-1980s. Maxi- 
mum chlorophyll concentration in July (44 
pg/l) was associated with a bloom of the 
chain diatoms Skeletonema potamos and 
Thalassiosira spp. The chlorophyll maxi- 
mum in San Pablo Bay during 1993 was 
similar to that measured during the 1987 
through 1992 drought and lower than 
those commonly measured during the mid- 
1970s through mid-1980s. It was associated 
with the green flagellate Chlamydomonas 

SPP. 

Benthic Monitoring Program 
In compliance with Decision 1485, the 

Department conducts a benthic monitoring 
program to record abundance and distribu- 
tion trends in macro-benthic (bottom dwell- 
ing) organism populations and to detect and 
document the introduction of exotic species 
in the San Francisco Bay-Delta region. 

In 1993, the second survey of an inten- 
sive study begun in 1990 to determine the 
abundance and distribution of Potamocorbu- 
la amurensis was completed. P. amurensis is 
an Asian clam introduced to the San Fran- 
cisco Bay estuary in 1986. Since 1993 was 
the first wet year, and subsequently the first 
season of high outflow since the initial sur- 
vey in the critically dry year 1990, this sec- 
ond "benthic blitz" was conducted to 
observe the effects of higher freshwater 
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outflows on the population dynamics of 
this exotic species. 

Although the number of sites was 
slightly reduced from the 1990 survey, 
nearly 190 of the original sites were sam- 
pled in August and September 1993. The 
study area remained unchanged and includ- 
ed San Pablo and Suisun bays, the major 
sloughs of Suisun Marsh, and the central 
Delta. Samples were taken in the shoals and 
in the center of the channels. 

The distribution of P. amurensis during 
1993 was found to be similar to patterns 
found in the 1990 survey. Clams were 
found continuously from the southwest end 
of San Pablo Bay to the western Delta near 
Antioch, on the San Joaquin River, and 
Emmaton, on the Sacramento River. Com- 
pared to 1990 there appeared to be a slight 
migration upstream in 1993. Clams were 
found 1.5 km farther upstream than before 
in both the Sacramento and San Joaquin 
rivers. Potamocorbula amurensis densities in 
1993, however, were higher in the San Pab- 
lo Bay region, approaching 43,000 clams/ 
m2, but lower in both the Suisun Bay and 
Marsh areas with 4,981 and 9,578 clams/ 
m2 respectively. In the Delta, P. amurensis 
population densities were similar to the 
1990 survey results, which ranged from 
1,200 to 2,700 clams/m2. 

In Suisun Bay, Potamocorbula amuren- 
sis population densities showed a positive 
correlation to outflow and no significant 
correlation to specific conductivity. Far- 
ther east, in the area of station D4, near 
Collinsville on the Sacramento River, 
there was a negative correlation between 
outflow and density but a positive correla- 
tion between specific conductance and 
the density of Potamocorbula. 

There were no unexpected results in 
the population dynamics of other benthic 
communities observed during 1993. 

Rock Barrier Installations 
During 1993, three temporary rock 

barriers were installed in the south Delta 
on Middle and Old rivers under several 
agreements or management programs. The 
barriers were used to enhance water quali- 
ty, improve water circulation, control water 
levels during the agricultural irrigation sea- 
son, and increase the survival of migrating 
salmon. Two barriers, Middle River and 
Old River near Tracy, were installed as part 
of the South Delta Temporary Barriers 
Project, an experimental program for long- 
range south Delta planning proposals. 

Old River Barrier at Head 
As part of a February 1969 joint agree- 

ment between the Department, USFWS, 
USBR, and DFG, the Department installs a 
temporary rock barrier at the head of Old 
River during periods of low outflow in the 
fall. The barrier helps alleviate the dis- 
solved oxygen depression (less that 5 rng/l) 
that can occur in the Stockton Ship Chan- 
nel from conditions such as low flows, high 
water temperatures, dredging, or intermit- 
tent reverse flow conditions in the upper 
San Joaquin River. The improved dissolved 
oxygen levels help salmon survive their 
upstream migration. 

Fall 1993 flows in the San Joaquin Riv- 
er were augmented by upstream releases to 
improve net flow conditions in the ship 
channel and minimize reverse flows at 
Stockton. As a result, average daily San 
Joaquin River flows past Vernalis increased 
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to 3,000 cfs or greater during September, 
October, and November. 

The temporary closure is normally com- 
pleted at the head of old River in late sum- 
mer or early fall. In 1993, installation of the 
barrier was delayed until November 11 be- 
cause of the upstream flow augmentation. 
Even with the augmentation, low dissolved 
oxygen levels (5.0 mg/l or less) persisted in 
the Rough and Ready Island area from mid- 
August through mid-Oc tober. 

Partial recovery to levels greater than 
5.0 mg/l finally occurred at the end of Oc- 
tober, but full recovery of dissolved oxygen 
conditions in the ship channel did not oc- 
cur until November. In November, the sag 
was eliminated, and all surface and bot- 
tom dissolved oxygen levels exceeded 8.0 
mg/l. The barrier was removed Decem- 
ber '7, 1993. 

Middle River Barrier 
The Middle River rock barrier is a 

tidally controlled temporary barrier near 
Victoria Canal, about one-half mile south of 
the confluence of Middle River and Trap- 
per Slough. The barrier was installed on 
June 14, 1993, during the agricultural irri- 
gation season and removed September 24, 
1993, as specified in an October 1986 
agreement with the Department, South 
Delta Water Agency, and USBR. The barri- 
er helped to increase and stabilize water 
levels for more consistent diversions of 
agricultural water. It also helped to im- 
prove circulation and flush the shallow 
sloughs and river reaches in the south Del- 
ta. The timing of installation was delayed 
for about one month due to conditions set 
in the 1993 stream bed alteration permit 
issued by DFG that restricted installation to 

periods with flows less than 2,500 cfs. High- 
er seasonal flows combined with San 
Joaquin River pulse flow kept flows above 
this level during May. 

Old River Barrier near Tracy 
The South Delta Water Management 

Program Draft Environmental Impact Re- 
port was released to the public in 1990. 
The program was designed to resolve local 
south Delta water supply issues within the 
larger context of the Department's water 
banking program. The program includes 
proposals to construct up to four barriers 
in the south Delta to improve local water 
levels and circulation patterns and meet 
other South Delta Water Management Pro- 
gram objectives. Under the related South 
Delta Contract (see Chapter 4), a five-year 
test program will precede construction of 
the permanent barriers. In 1993 one test 
barrier was constructed during spring on 
Old River east of the Delta Mendota Canal 
intake at Tracy Pumping Plant. A second 
spring barrier, usually installed at the head 
of Old River near the San Joaquin River 
confluence (see Old River Barrier at Head), 
was not installed in 1993 due to high San 
Joaquin River spring flows. 

Construction of the barrier east of the 
Delta Mendota Canal intake at Tracy Pump 
ing Plant began May 12,1993, and was com- 
pleted June 1,1993. Under DFG agreements, 
this barrier and the Middle River barrier can- 
not be completed prior to June 1 if the spring 
barrier at Old River at Head is not in place. 
Consequently, both barriers became opera- 
tional about one month later than usual. Re- 
moval was completed on October 6. This 
barrier provides benefits similar to those of 
the Middle River barrier. 



Water Quality ~robams Chapter 6 

Municipal Water Quality protect the watershed from which the 

Investigations program 
The number of constituents regulated 

in drinking water has rapidly increased in 
response to increased awareness of human 
health issues associated with the nation's 
water supplies. The Sacramento-San 
Joaquin Delta is a source of drinking water 
to about two-thirds of the State's popula- 
tion. The quality of water obtained from 
the Delta is, therefore, of great importance. 

The Municipal Water Quality Investi- 
gations Program focuses on monitoring 
and evaluating water quality constituents in 
the Sacramento-San Joaquin Delta that have 
relevance to drinking water and human 
health. The program is currently funded at 
about $1.7 million per year. 

As a source of drinking water, the Del- 
ta poses some problems. Because the Delta 
is connected to San Francisco Bay and the 
Pacific Ocean, salts of sea water origin mix 
with the fresh waters in the Delta. Bromide, 
one of the salts present, causes problems in 
drinking water when disinfectants are used 
to destroy pathogens during water treat- 
ment. When present, bromide reacts to 
form unwanted disinfection by-product 
compounds in drinking water. 

The Delta is also a significant source 
of naturally occurring organic compounds, 
which, like bromide, react with drinking 
water disinfectants to produce potentially 
harmful disinfection by-products. 

The watershed of the Delta covers 
about one-third of the land mass of Cali- 
fornia. Consequently, activities over an 
extremely wide area can influence Delta 
water quality. A standard principle of 
drinking water supply is to control and 

water supply comes. In the case of the 
Delta watershed, its size makes complete 
control impossible. Since land use in the 
Delta watershed cannot be fully con- 
trolled, it is necessary to maintain surveil- 
lance over Delta water quality to assure 
the public is adequately protected. 

The Municipal Water Quality Investi- 
gations Program is directed at evaluating 
sources of bromide, organic carbon, pesti- 
cides, synthetic organic chemicals, toxic 
metals, and other constituents that could 
impact drinking water. The program also 
focuses on developing recommendations 
for improving the quality of Delta waters as 
a drinking water supply. For example, study 
is under way to identify and control the 
most important sources of carbon in the 
Delta. Agricultural drains on Delta islands 
having peat soils are among the carbon 
sources being investigated. 

The program is designed for flexibility 
to accommodate new studies when re- 
quired. As an example, in the Northern 
California rice industry, demonstration 
studies are under way to evaluate the bene- 
fits of rolling the rice stubble under and 
inundating the fields to decompose the 
stubble. This practice would replace annual 
burning of the fields. Staff of the MWQI 
are monitoring to determine whether the 
decomposition of rice stubble into the wa- 
ter would increase the organic carbon con- 
tent of the water flowing into the Delta. 

Water quality constituents planned for 
future regulation are monitored to provide 
information necessary for municipal agen- 
cies to plan treatment facilities capable of 
meeting the proposed regulations. 
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The focus of MWQI studies changes 
as the drinking water industry evolves as 
plans for the Delta change. The munici- 
palities sponsoring the program believe 
there will be continuing evolution in 
drinking water technology and practice, 
and that the MWQI Program, changing 
and adapting to meet these challenges, 
will continue to be a necessary part of 
their drinking water supply planning. 

Activities Outside the Delta 
Activities conducted outside the Delta 

include scheduled routine water sampling 
and measurements to characterize the SWP 
water quality as well as special studies. 
Many of these special studies are in re- 
sponse to fish and wildlife issues and to 
water quality issues of importance to the 
recipients of delivered water, in particular 
to agencies that provide domestic water sup 
ply. These agencies face increasingly stringent 
regulatov requirements and look to the SWP 
to deliver a raw water supply of the highest 
possible quality. Other activities of the SWP 
include the development of a program to 
protect water in the California Aqueduct 
from floodwater runoff, efforts to protect 
waters from the zebra mussel, and the protec- 
tion of water quality in Suisun Marsh. 

Water Quality Monitoring 
Besides the Department's water quali- 

ty monitoring activities within the Delta, 
the Division of Operations and Mainte- 
nance collects detailed water quality infor- 
mation on the concentration and 
distribution of chemical, biological, and 
physical parameters at 33 aqueduct and 
reservoir sites located throughout the SWP 
facilities. Twenty stations are situated south 

of the Delta at reservoirs, power plants, and 
check structures of the North Bay, South 
Bay, Coastal Branch, and main canal of the 
California Aqueduct. Other monitoring 
activities are conducted on the Feather Riv- 
er and at State reservoirs north of the Del- 
ta: Lake Oroville, Antelope Lake, 
Frenchman Lake, and Lake Davis. 

The Water Quality Program of the 
SWP was established in 1968 with the com- 
pletion of the California Aqueduct. Over 
60 different chemical constituents are mon- 
itored monthly, quarterly, or annually. In 
addition, 15 automated stations are main- 
tained for continuous monitoring of aque- 
duct water. The Department maintains two 
analytical laboratories, the Bryte Laborato- 
ry in West Sacramento and the Castaic Lab- 
oratory in Los Angeles, and contracts for 
other laboratory services. 

The Water Quality Program samples 
and analyzes water monthly at 15 stations 
to determine levels of dissolved solids and 
concentrations of nutrients, chloride, sul- 
fate, sodium, trace metals, and other con- 
stituents. Herbicides, pesticides, organic 
substances, and phytoplankton are moni- 
tored less frequently. Laboratory results of 
sampling at several representative stations 
is reported monthly in the State Water 
Project Operations Data Report, available 
through the Department's Project Records 
and Reports Section. Results of the sam- 
pling program from 1989 through 1991 are 
detailed in the first water quality division 
report, State Water Project Water Q p l i t y  
1989 to 1991 (December 1992). Reports on 
subsequent years will be forthcoming. Labo- 
ratory results of sampling at several rep- 
resentative stations during 1993 are 
presented in Table 6-1. 



TABLE 6-1 
1993 Water Quality at Selected State Water Project Locations 

North Bay California Aqueduct at 
Themalito Aqueduct HarvayO. 
Afterbay Barker Banks Devil Article 19 
Outlet to Slough Delta Kettleman Highway Tehachapi Canyon Objectives 

Reporting Feather Pumping Pumping O'Ne/11 City 119 AfterlJay Near San Monthl10 Year 
Limit River Plant Plant (Check 13) (Check 20) (Check 29) (Check 41) Bernardino Average or 

Constituents Units <than mean mean mean mean mean mean mean mean Maximum 
~ ... -

Conductance mS/em 5 81 334 398 457 502 587 584 480 NlA 
Chlorides mglL 1 2 25 58 65 7S 81 94 71 1101S5 
Dissolved Solids mgIL 1 5S 201 231 264 289 344 339 277 4401220 
Hardness mgIL 1 33 107 9S 102 110 129 118 107 1801110 
Percent Sodium % NlA 12 24 28 28 28 27 2S 27 50/40 
Sulfate mgIL 1 2 27 42 43 34 74 63 42 110120 
Turbidity NTU 1 NR(a 10 (b 12 7 11 (c 12 (d 13 (e NR NlA 
T.O.C mgIL 0.1 NR 8.0 4.S(e S.5(c 5.1 (f NR 4.1 (c 3.9 (c N/A 
Alkalinity mgIL NlA 38 82 61 69 74 77 78 70 NlA 
Arsenic mgtL 0.001 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 (g O.OSmax 
Boron mgtL 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.2 N/A 
Bromide mgtL 0.01 0.01 (h 0.04 '0.14 0.18 0.19 (f NR 0.2S(c 0.19 N/A 
Chromium mgtL 0.005 O.OOS O.OOS 0.005 0.005 O.OOS O.OOS 0.005 0.005 (g N/A 
Copper mgtL 0.005 O.OOS 0.006 0.005 0.005 0.005 0.007 0.005 O.OOS (g 3 max 
Fluoride mgtL 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.Smax 
Magnesium mgtL 1 4 11 11 13 14 14 14 12 125 max 
Manganese mgtL 0.005 0.006 0.026 0.030 0.013 0.006 0.006 0.005 0.007 (g NlA 
Selenium mgt!:. 0.001/0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 {g 0.05 max 
Zinc mgtL 0.005 0.005 0.010 0.006 0.006 0.429 0.009 0.006 0.005(g lSmax 

Noles: Turbidity is measure<l by a continuous reCOrding Nephelometer and expressed as NTU (Nephelometer Turbkllty Units). All other seleoled conslituenl$ are the yearly mean of laboratory analytical values 
sampled monthly. Nondeteoleble values are assumed equal to reporting limits tor calculafed mean. Reporting limit ohanged lrom 0.002 mg/L to 0.001 mgIL for Tehachapi Afterbay and Devil Canyon samples in May 
1993. AM other looallons reported at 0.001 mgIL for non·detects. Specific conductance is measured by continuous electrical condUCfMfy recorders, except at Thermalito Afterbay and Check 29 whioh are based on 
single monthly samples. Values lor Chlorides, diSliolved solids, hardness, percent sodium, and sulfate correlated from specific conductance, except at Thermalilo Afteroay and Check 29 whiCh are analylioal values. 

a) NR '" data not collecfed or recorded at this location. 
b) mean 01 eight values 
c) mean 01 eleven values 
d) mean of seven values 
e) mean of ten values 
I) mean of five values 
g) mean of nine values 
h) mean of two values 
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Delta exports are normally the sole 
source of water for the SWP facilities and 
reservoirs south of the Delta. Most Delta 
water is exported south during the winter 
when the greatest freshwater outflow oc- 
curs; as a result, reservoirs south of the Delta 
are usually supplied with the highest quality 
water. San Luis Reservoir, the only SWP con- 
servation storage facility between the Delta 
and Southern California, is usually filled by 
May 1. 

Other sources of water for the SWP 
include infrequent, localized storm inflow 
or more recently, beginning in 1990, nonz 
Project water pumped from ground water 
basin sources (well water) into the California 
Aqueduct as part of a drought relief pro- 

gram. In the latter source, the entering 
ground water volume is quantified and wa- 
ter quality closely monitored for selected 
minerals, metals, pesticides, and herbicides. 
During 1993, a wet year, non-Project 
ground water pump-ins were significant 
only during January and February (18,624 
acre-feet and 8,129 acre-feet) and limited to 
a monthly average of 1,443 acre-feet from 
Westlands Water District for the remainder 
of the calendar year. Natural inflow into 
several of the Southern California reser- 
voirs was extensive during the storm events 
of January through March 1993. 

Storm Inflows into the 
California Aqueduct 

Project 08cM Instruction No. OP-13, 
Acceptance, Monitoring Conveyance, and Dis- 
posal of Flood Waters from Drain Inlets, ad- 
dresses storm inflows into the California 
Aqueduct. The California Aqueduct crosses 
many streams and areas prone to flooding. 
Much of their seasonal floodwater runoff is 
either held back by detention dams or di- 
rected over or under the aqueduct through 
a series of chutes and siphons. Along the 
State and federal joint-use San Luis Canal, 
the Kern Intertie, and along the East 
Branch near Hesperia, floodwater is admit- 
ted into the aqueduct to prevent down- 
stream flooding and to protect the physical 
integrity of the aqueduct. Floodwater may 
enter through gated and ungated drain inlet 
structures (pipes or flumes), toe drains along 
maintenance roads, and through permanent 
sump pumps and at portable pump stations. 

The 1993 O&M Instruction No. OP-13, 
issued in June 1993, superseded instructions 
last issued in 1982. The instructions empha- 
size preventing or minimizing floodwater 
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inflow into the aqueduct. Once admitted, 
though, floodwater inflow into the aqueduct 
may be considered additional project supply 
or directed out, as in the case of Arroyo Pasa- 
jero inflows, through downstream wasteways 
(at miles 216.03 and 292.08) and the Kern 
River Intertie into Tulare Lake. The O&M 
instructions specify aqueduct operations to 
coordinate inflow and outflow and to mea- 
sure inflow volumes and rates. Water quality 
sampling instructions are included, as flood- 
water may add to the concentrations of salts, 
suspended solids, and other surface runoff 
pollutants in aqueduct flows. 

A large number of small drains convey 
canal shoulder runoff into the aqueduct 
when it rains. Others drain stormwater 
from nearby highways or adjacent range or 
farm land. At some locations, the ground 
water is actively pumped into the canal to 
reduce the pressure of shallow ground wa- 
ter on the lining of the canal. Most of these 
smaller inflows are not metered. 

The most significant storm water 
inflows into the California Aqueduct oc- 

cur between O'Neill Forebay and the end 
of the San Luis Canal near Kettleman 
City. Inflow sources include Salt Creek, 
Little Panoche Creek, Cantua Creek, and 
Arroyo Pasajero. No inflow from the Ar- 
royo Pasajero watershed drainage has 
entered the aqueduct through the Gale 
Avenue Arroyo Pasajero drain inlet since 
1986, primarily due to the construction 
of extensive ponding basins. 

In 1993, a total of 9,792 acre-feet of 
storm runoff entered the California Aque- 
duct during storm events beginning mid- 
January, during much of February and 
March, and at the beginning of April. Over 
70 percent of the flow entered from Cantua 
Creek alone; Salt Creek also contributed 
significant flows. 

A report published by the Division of 
Operation and Maintenance analyzing the 
effects of floodwater inflow on aqueduct 
water quality will be available in early 1995. 
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It is titled Water Quality Assessment of Flood- 
water Inflow in the Sun Luis Canal. 

SWPIDelta Water Pathogen 
Monitoring Project 

Giardia lamblia is the infectious agent 
of the intestinal disease giardiasis and is 
endemic in many of California watersheds. 
Both wild and domestic warm-blooded ani- 
mals are potential sources for Giardia, 
CIrptosporidium, and enteric viruses that may 
enter a watershed through insufficiently 
treated domestic wastewater, urban and 
farm runoff, and through unregulated 
creek and river inflow. 

The Metropolitan Water District of 
Southern California initiated a one-year 
survey for pathogenic protozoans (Giardia, 
Cryptosporidium) and enteric viruses at the 
request of the State Water Project Sanitary 
Survey Review Committee. Prior MWD 
collection efforts detected low but persis- 
tent levels of pathogens in both the East 
and West Branches of the California Aque- 
duct. More recently, outbreaks of water- 
borne disease caused by Cryptosporidium 
affected 200,000 to 400,000 individuals in 
Milwaukee, Wisconsin. A similar outbreak 
in Medford, Oregon, resulted in a "boil 
water" order. These outbreaks emphasize 
the importance of investigating the patho- 
genic potential of the SWP surface water 
supply deliveries by quantifying existing 
pathogen levels. 

A pathogen monitoring survey collect- 
ed and analyzed water samples for the pro- 
tozoan organisms Giardia and 
Cryptospo~dium from April 1992 through 
April 1993. Samples were also screened for 
enteric viruses and coliform bacteria. Sam- 
pling was conducted monthly for one year 

by Department and Kern County Water 
Agency personnel for a total of 48 water 
samples. Samples were collected at the 
SWP Banks Pumping Plant and Check 29; 
from the federal Delta Mendota Canal at 
McCabe Road; and from Greene's Land- 
ing in the north Delta. The MWD labora- 
tory at La Verne, California, analyzed the 
samples for all pathogens except enteric 
viruses, which were sent to the University 
of New Hampshire. 

Collection sites in the 1992-93 effort 
were chosen to evaluate possible sources of 
pathogen loadings. Greene's Landing on 
the Sacramento River was chosen to repre- 
sent water as it enters the Delta, while 
Banks Pumping Plant represents the water 
supply after passage through the Delta re- 
gion. Samples collected from the Delta 
Mendota Canal were used to assess the 
contribution of CVP water supply intro- 
duced into the joint facilities of the aque- 
duct prior to entry at O'Neill Pumping 
Plant. The collection site in Kern County 
at Checkpoint 29 of the California Aque- 
duct was the site furthest south and rep- 
resents the water quality prior to entering 
the Southern California area. 

In 1986, the EPA established criteria for 
Giardia lamblia, viruses, and the Legionelhe 
bacterium in drinking water under its Surface 
Water Treatment Rule. In California the 
SWTR is enforced by the Department of 
Health Services under more stringent State 
Surface Treatment Regulations that specify 
limits for bacteria (coliform and Legionelhe) 
and treatment techniques for removal and 
inactivation of Giardia and viruses in surface 
water sources supplying public water systems. 
Removal of Cryptosporidium is not currently 
addressed by State or federal rules but may 
be regulated in the future. 
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Interpretation of the results of laborato- 
ry analysis for pathogens was hampered by 
interference from high levels of turbidity and 
organic material in the source waters. Howev- 
er, the results of the survey suggest that the 
highest level of pathogens was at Greene's 
Landing, where Giardia was found in 42 per- 
cent of the samples and Cryptosporidium in 
half the samples. Moreover, two of the three 
positive enteric viruses were isolated from 
Greene's Landing samples. 

Water supply passing through Banks 
Pumping Plant had significantly fewer 
pathogens than at other sites, with no de- 
tectable Giardia and half the level of 
Cryptosporidium as Greene's Landing (25 
percent positive). Banks Pumping Plant, 
however, was the only other site where en- 
teric viruses were detected (one sample). 
The Delta Mendota Canal site had only one 
sample positive for Giardia; however, it had 
the highest detection rate for Cryptosporidi- 
um (58 percent). No enteric viruses were 
detected at the Delta Mendota Canal or 
Checkpoint 29 sites. Checkpoint 29 also 
had no detectable Giardia and the lowest 
Cryptospodium level, with only one positive 
sample. The lessening of pathogen detection 
in areas progressively further from the Delta 
suggests a possible pathogen die-off during 
transport through the aqueduct. Mean total 
colifom/fecal coliform concentrations also , 
reflect this trend as Greene's Landing had the 
highest level of coliform, while the lowest 
coliform counts occurred at Checkpoint 29. 

MWD also conducted a comprehensive 
monitoring survey of Southern California 
reservoirs immediately receiving SWP or Col- 
orado River water. Reservoirs supplied by 
either source had similar levels of Giardia and 
Cryptosporidium, which were approximately 

200 to 600 times lower that those observed in 
the SWP/Delta pathogen survey. However, 
12 percent of samples collected from reser- 
voirs receiving SWP water were positive com- 
pared to 6 percent in reservoirs receiving 
Colorado River water. When the SWP/Delta 
pathogen levels are compared with recent 
national pathogen survey results, the SWP/ 
Delta values were approximately six times 
lower than the national average. 

MIB Problems in SWP Southern 
California Reservoirs 

Algal blooms in reservoirs can lead to 
taste and odor problems, increased turbidi- 
ty, increased concentrations of organic 
THM (trihalomethane) precursors, and 
filter clogging in water treatment plants. 
Bloom-related taste and odor problems in 
the SWP reservoirs are caused by the chem- 
ical compounds 2-methylisoborneol (MIB) 
and geosmin, which impart an earthy-musty 
taste and odor to water. Although the aque- 
duct carries untreated water not intended for 
direct consumption, objectionable tastes and 
odors from blooms cannot be removed from 
water by conventional treatment measures. 

The incidence and magnitude of taste 
and odor problems in the SWP southern 
reservoirs have increased in recent years. 
Problems at Lake Perris associated with 
blooms during summer months were first 
noted in the summer of 1980. Summer 
algal blooms and the associated taste and 
odor continued during much of the 1980s 
and, after several years absence, returned 
in 1991. Taste and odor problems at Casta- 
ic Lake were first encountered during the 
mid-1970s but did not return until 1990 
and 1993. A very extensive 1993 incident at 
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Castaic Lake began in August, and a second 
incident lasted from the end of September 
through November. 

Control measures used at Lake Perris 
and Castaic Lake include rapid drawdown 
of the lake water surface to expose the 
benthic (lake floor) algal growth to sunlight 
or the application of copper sulfate to the 
pelagic (opened waters) area of the lake for 
planktonic (floating or free-swimming) al- 
gae. At Lake Penis, downstream contractors 
often change to alternate water sources other 
than Lake Penis for summer water supply to 
avoid the aesthetically unacceptable water. 

Taste and odor problems in Castaic 
Lake water are primarily caused by the fila- 
mentous bluegreen algae, Anabaena and 
Pseudoanabaena spp. In response to the 
1993 Castaic algae problems, water releases 
from Elderberry Forebay into Castaic Lake 
were halted from September 24 through 
2'7 and minimized during October and 
November. Elderberry Forebay inflow oc- 
curred only 13 days during this period. 
Elderberry Forebay releases into the lake 
are thought to encourage algal growth by 
introducing fresh nutrients into the lake 
and mixing water layers. Daily monitoring for 
the compound MIB was instigated during this 
period. Castaic Lake is currently tested for 
algal growth weekly during the summer and 
bimonthly throughout the rest of the year. 

Suisun Marsh Activities 
Suisun Marsh, consisting of approxi- 

mately 59,000 acres of tidal and managed 
brackish water wetlands and 30,000 acres of 
bays and sloughs, is the largest contiguous 
estuarine marsh remaining in the United 
States, see Figure 6-2. 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 thousands of waterfowl 
migrating on the Pacific Flyway. 

Since the early 1970s, the Depart- 
ment, California Legislature, SWRCB, 
USBR, and other agencies have acted to 
preserve Suisun Marsh as a unique environ- 
mental resource. As part of its responsibili- 
ty for protecting Suisun Marsh, the SWRCB 
included water quality standards for the 
marsh in Water Right Decision 1485, which 
applies to the operation of the SWP and 
CVP. In 198'7, the Department, USBR, 
Department of Fish and Game, and the 
Suisun Resource Conservation District 
signed the Suisun Marsh Preservation 
Agreement. The Preservation Agreement 
contains specific provisions for the con- 
struction of new salinity control facilities to 
enable the Department to comply with the 
SWRCB standards and terms. 

Decision 1485 Standards 
for Suisun Marsh 

Salinity standards were set by the 
SWRCB and included in the Preservation 
Agreement to help preserve Suisun Marsh 
as a brackish tidal marsh and to provide 
optimum source water for the production 
of plant foods for waterfowl. To accommo- 
date a phased construction schedule for facili- 
ties needed to meet the standards, the 
SWRCB revised Decision 1485 standards for 
Suisun Marsh in a December 5, 1985, order. 

The SWRCB, through Decision 1485, 
required the Department and USBR, in 
cooperation with other agencies, to develop 
and fully implement a plan to ensure that 
standards in Decision 1485 were met. In 
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1984, the Department published the Plan of 
Protection for Suisun Marsh, which included 
the environmental impact report prepared in 
cooperation with DFG, Suisun Resource 
Conservation District, and USBR. Contribu- 
tions were also provided by the USFWS. 

Preservation Agreement Standards 
In 1986, federal legislation (Public 

Law 99-546) authorized funds to the 
USBR for protecting Suisun Marsh. On 
March 2, 1987, the Department, USBR, 
DFG, and the SRCD signed the Suisun 
Marsh Preservation Agreement. 

The agreement ensures that channel 
water salinity in Suisun Marsh will be 
maintained as prescribed to mitigate for 
adverse effects of the CVP and SWP on 
the marsh, as well as effects from other 
upstream diversions. An important fea- 
ture of the agreement is the Suisun Marsh 
Salinity Control Gates facility, which was 
declared operational November 22,1989 
(about one year after initial operation). 

Amendment Number 2 to the Suisun 
Marsh Preservation Agreement 
Suisun Marsh Preservation Agreement 

Amendment Number 2 was approved by 
the California Department of General Ser- 
vices on June 21,1994. This amendment 
revises language in Article 7, "Individual 
Ownership Facilities," in accordance with 
Article 17 of the agreement. The agree- 
ment provides for cost sharing to improve 
water management on individual owner- 
ships within the marsh. The amended 
agreement revises the cost sharing responsi- 
bility from 50:50 (SWP/CVP) to 75:25 

and also directs the SRCD to provide up- 
dated ownership management plans to 
the Department and USBR. 

Western Suisun Marsh 
Salinity Control Project 

Initial testing of the Suisun Marsh Sa- 
linity Control Gates (formerly referred to as 
the Montezuma Slough Salinity Control 
Structure) started in October 1988. For the 
next two years, the Department and USBR 
evaluated its effectiveness. The purpose of 
the evaluation was to determine if SMSCG 
operation would enable meeting all future 
channel water salinity standards required by 
Decision 1485 (December 5, 1985, revision to 
Table 11) and the Suisun Marsh Preservation 
Agreement in western Suisun Marsh. 

The Department and USBR concluded 
in 1990 that additional actions would be 
required to meet Decision 1485 salinity 
standards in the western marsh. Therefore, 
the Department and USBR began planning, 
design, and environmental documentation 
for the Western Suisun Marsh Salinity 
Control Project (WSCP). The Department 
and USBR staff used alternative actions 
proposed in the February 1984 Plan of 
Protection for the Suisun Marsh as a 
starting point for considering alternative 
actions for the western marsh project. 

Since 1990, Department staff have 
developed and distributed a scoping report 
(August 1991) and a screening report (May 
1993). In the screening report, computer 
model studies and biological field surveys 
were used to screen approximately 275 
alternative actions considered during the 
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WSCP's scoping process. Nine individual 
alternative actions and 18 combined alter- 
native actions are described in greater de- 
tail in the report. 

Western Suisun Marsh 
Salinity Control Test 

The Western Suisun Marsh Salinity 
Control Test (WSCT) was initiated to evalu- 
ate a promising alternative action identified 
during the screening process of the West- 
ern Suisun Marsh Salinity Control Project 
to help meet Decision 1485 channel water 
salinity standards in the western marsh. 
The WSCT includes augmenting Green 
Valley Creek base flow with North Bay Aque- 
duct water discharged from Cordelia Forebay 
and Lake Berryessa water discharged through 
Putah South Canal, and associated field data 
collection activities. The WSCT was conduct- 
ed during the 1993-94 control season (Octo- 
ber-May) and will be conducted again during 
the 199495 control season. 

The 1993-94 WSCT was originally pro- 
posed for January 1,1994, through Septem- 
ber 30, 1994. However, DFG did not 
endorse the test in December 1993 because 
a suitable water source that would avoid 
impacts to sensitive fishery resources was 
not available in 1993. Flow augmentation of 
up to 20 cfs into Green Valley Creek was 
approved by DFG beginning March 1,1994. 
However, during March through May 1994, 
Green Valley Creek flow augmentation was 
not necessary because natural creek runoff, 
Delta outflow, and the operation of the Su- 
isun Marsh Salinity Control Gates were suffi- 
cient to meet standards at all SWRCB 
Decision 1485 compliance stations in Suisun 

Marsh. With the exception of the discharge 
of 10 acre-feet on March 8,1994, to rate the 
modified spillway at the Cordelia Forebay, no 
water was discharged into Suisun Marsh dur- 
ing the 1993-1994 WSCT. 

Water Quality Monitoring 
and Compliance 

Environmental Services Office staff 
are continuing to conduct a series of water 
quality field surveys to document existing 
channel water quality conditions and fill in 
gaps in the database. These surveys will add 
to our knowledge of marsh conditions. 
Each survey documents field conditions 
associated with a major activity in the 
marsh. The first major annual activity oc- 
curs in late September and runs through 
the end of October. During this period, 
wetland managers fill their ponds in prepa- 
ration for the migration of wintering water- 
fowl. The second activity occurs between 
late October and late January when wetland 
managers circulate water through their 
ponds by exchanging water with adjacent 
sloughs. The third activity occurs between 
late January and the end of May when wet- 
land managers fill and drain their ponds in 
an attempt to leach soil salts. This activity is 
intended to enhance seed germination of 
food plants for waterfowl. The fourth 
activity occurs from June to late Septem- 
ber when most of the ponds are dry. Dur- 
ing this fourth period, marsh channel 
water salinity conditions are primarily the 
result of tidal action. 

During 1993, the salinity standards spec- 
ified in Table I1 of Decision 1485 were in 
effect at two locations in Montezuma Slough 
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(S-49 Beldons Landing and S-64 National 
Steel) and at two locations in the Sacramento 
River (C-2 Sacramento River at Montezuma 
Slough and Mallard Slough). In October 1993 
salinity standards became effective at two 
additional locations (S2 1 Chadbourne 
Slough at Sunrise Club and S-9'7 Cordelia 
Slough at Ibis). However, as part of the 1993- 
94 WSCT, the Department and USBR peti- 
tioned the SWRCB and received variances in 
meeting Decision 1485 salinity standards at 
S-9'7 and S-21, for the 1993-94 test. All 
remaining salinity standards were met. 

Marsh-Wide Plant Survey 
Overall vegetative composition of the 

Suisun Marsh is determined by a contract 
with DFG. The composition determination 
is a condition of the Suisun Marsh Monitor- 

ing Agreement and is scheduled to occur 
every three years. Surveys occurred in 
1985, 1988, 1991, and 1994; they consist of 
color aerial photographs in conjunction 
with ground verification. The 1994 survey 
included the alignment of the North Bay 
Aqueduct, the north coast of Contra Costa 
County along Suisun Bay, the area around 
Cordelia Forebay, and Suisun Marsh. 

Suisun Marsh Mitigation Project 
The Island Slough Wetland Develop- 

ment Project in the Grizzly Island Wildlife 
Area is a SWP/CVP sponsored project to 
mitigate for wetlands lost because of facilities 
constructed in accordance with the Suisun 
Marsh Preservation Agreement and due to 
the impacts of upstream diverters on the 
Channel Islands. The Mitigation Agreement 
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directs DFG to acquire, develop, and main- 
tain the mitigation lands. During 1994, 
DFG acquired the necessary permits to 
proceed to bid for the construction of the 
project. 

Protecting Fish, Plants, 
and Wildlife 

To protect threatened or endangered 
plants and animals listed since the Plan of 
Protection for Suisun Marsh was adopted in 
1984, the SWRCB requested the Department 
and DFG to complete a biological assessment 
of the effects of adopting the Suisun Marsh 
Preservation Agreement as the process ta 
protect the marsh. The agreement allows for 
higher salinities in Suisun Marsh sloughs dur- 
ing adverse (critically dry) hydrologic condi- 
tions. Consequently, extensive field surveys of 
Suisun Marsh and Suisun Bay were conduct- 
ed to locate and identiq rare, threatened, 
and endangered plant and animal species. 
During 1994, updated surveys for sensitive 
plant and wildlife species were conducted. 
Preliminary results of the data collected for 
the biological assessment will be submitted to 
the SWRCB during December 1994 in a re- 
port entitled Summary ofsensitive Plant and 
WiEdZife Rt?sourca in Suhn Marsh During Wa- 
ter Years 1984-94. Also during 1994, fish com- 
munity sampling continued through a 
contractual arrangement with the University 
of California through the Davis campus. 

Design and Construction Activities 
To discharge North Bay Aqueduct water drain and into Green Creek. 

from Cordelia Forebay for the flow augrnen- The construction work was performed by 
tation component of the WSCT, the Depart- Operations and Maintenance smfffrom Delta 
ment's Design and Construction staff Field Division. 

designed a modification to the weir at Corde- 
lia Forebay. The weir was lowered 1.5 feet to 
f d t a t e  the discharge of water from Corde- 
lia Forebay into the city of Fairfield's storm 
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Contract Negotiations 

Right-of-way Activities 
During 1994, 10 temporary entry 

permits were obtained by Division of 
Land and Right-of-way staff to conduct 
biological surveys and geologic explora- 
tion in privately managed wetlands. The 
surveys are conducted in support of pre- 
liminary engineering and environmental 
documentation for the Western Suisun 
Marsh Salinity Control Project. The sur- 
vey locations lie along the alignment for 
the proposed Cordelia Goodyear ditch 
and on the privately managed wetlands 
adjacent to Frank Horan, Chadbourne 
and Wells sloughs, and Ibis Cut. 

During 1994, the State Water Project 
Analysis Office began negotiating a short- 
term (two-year) contract with Solano 
County Water Agency to use Lake Ber- 
ryessa water for salinity control in the west- 
ern Suisun Marsh. Provisions in the 
contract include the purchase of 6,000 acre- 
feet from the Solano water pool emergency 
bank. SCWA member agencies purchased 
the emergency bank water, which is cur- 
rently held in storage in Lake Berryessa, in 
1991. Negotiations also included provisions 
for the discharge of up to an additional 
5,000 acre-feet per year of Lake Berryessa 
water to be repaid with North Bay Aqueduct 
water at a 2:l exchange rate. 

Information for this chapter was provided by 
the Division of Operations and Maintenance 
Environmental Assessment Branch. The Divi- 
sion of Local Assistance contributed informa- 
tion on the Municipal Water Qdity  
Investigations Program, the Bryte Laboratory, 
and the Quality Assurance/Quality Control 
Program. Information on Suisun Marsh was 
furnished by the Environmental Services 
Office. 
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Significant Events 

Through 1993, $127 million had been 
disbursed or contracted for loans, 
grants, and administrative costs under 
the Davis-Grunsky Act Program. 

In August 1993, a full-time coordi- 
nator was appointed to provide a 
lead role in the implementation of 
the San Joaquin Valley Drainage 
Program. The coordinator, jointly 
funded by agencies participating 
in the program, will establish liai- 
son with public interest groups, 
technical groups, and local and 
agricultural interests. 

The Department's Site Assessment 
Program is investigating 32 differ- 
ent sites, many on properties associ- 
ated with the Coastal Branch of the 
California Aqueduct, to help the 
Department avoid purchasing prop- 
erties contaminated with toxic or 
hazardous substances. 

Over 1,200 environmental documents 
were screened by the Review of R e  
ports Section of the Division of Local 
Assistance to identify any activities 
that present potential public safety or 
liability issues of concern to the SWP. 
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Through the Division of Local Assis- 
tance, the Department of Water Resources 
manages or participates in several pro- 
grams to assist local agencies and benefit 
State Water Project contractors. 

One program, the Davis-Grunsky Act 
program, provides financial assistance to lo- 
cal agencies for constructing water supply 
projects. Under this program public agencies 
are awarded loans or grants at a fixed rate of 
interest and for a fixed repayment period. 

Another program, the San Joaquin 
Valley Drainage Program, addresses drain- 
age problems related to irrigated farm- 
lands. The Department is working with 
many agencies to solve or mitigate the ef- 
fects of drainage problems that affect the 
service areas of SWP contractors. 

Two additional programs managed by 
the Division of Local Assistance are the Site 
Assessment Program and a program con- 
cerned with the review of environmental 
impact documents. Both programs are de- 
signed to protect the SWP and the interests 
of long-term contractors. 

Davis-Grunsky Act 
Public agencies have been awarded 

loans and grants through the Davis-Grun- 
sky Act since 1959. The act, jointly adminis- 
tered by the Department and the California 
Water Commission, was designed as com- 
plementary legislation to the Burns-Porter 
Act, which was enacted to help finance con- 
struction of the SWP. 

Of the original $1.75 billion made 
available 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 Develop- 
ment Fund and the California Water Fund. 

Loans are repaid to the California Water 
Resources Development Fund. 

Before 1967, loans were made at the cur- 
rent market interest rate. In 1967, to be more 
equitable to low-income agencies the program 
was designed 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 discretion, however, some 
agencies were given an initial 10-year defer- 
ment with the accumulated interest amortized 
over the repayment period. 

Through 1993, approximately $127 mil- 
lion of the allocated $130 million had been 
disbursed or contracted for loans, grants, and 
administrative costs. The remaining $3 million 
has been allocated for a grant to Littlerock 
Creek Irrigation District and Palmdale Water 
District to rehabilitate Littlerock Dam. 

Current Activities 
The following actions involve funds 

from the Davis-Grunsky Act. They are listed 
alphabetically according to the name of the 
agency to which the loan or grant was given. 

Home Gardens County 
Water District 

Home Gardens County Water District, 
San Bernardino County, has received its 
entire loan entitlement. The district received 
an extension to complete the final project 
component, which will fulfill water quality 
standards imposed by the county. The 
project audit should occur during last quar- 
ter 1994. 

Palmdale Water District and Littlerock 
Creek Irrigation District 

Palmdale Water District and Littlerock 
Creek Irrigation District, Los Angeles County, 
have signed a contract with the Department 
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for a $3 million grant to rehabilitate 
Littlerock Dam. 

Strathmore Public Utility District 
Strathmore Public Utility District, Tu- 

lare County, has received 90 percent of its 
$1,860,000 loan to upgrade its drinking 
water system to meet safe drinking water 
standards. The district will receive the re- 
maining $186,000 after the final site inspec- 
tion and audit required by the 
Davis-Grunsky Act have been completed. 

San Joaquin Valley 
Drainage Program 

Agricultural drainage, especially on 
the west side of the San Joaquin Valley, 
presents two basic problems for farmland 
irrigated with water supplied by the State 
Water Project and the Central Valley 
Project. Those problems involve: 

salt buildup and waterlogging of 
irrigated lands due to a high ground 
water table, which adversely affect 
crops and productivity; and 
toxic or potentially toxic trace ele- 
ments in the shallow ground water, 
which when drained and discharged 
to streams, ponds, or wetlands, can 
adversely affect fish and wildlife. 

To solve those problems or mitigate 
their effects, the Department continues to 
work with several federal and State agen- 
cies involved in the San Joaquin Valley 
Drainage Program. The Department en- 
tered into a memorandum of understand- 
ing with the U.S. Bureau of Reclamation, 
U.S. Fish and Wildlife Service, U.S. Geo- 
logical Survey, U.S. Natural Resources 
Conservation Service, State Water Re- 
sources Control Board, Department of 
Fish and Game, and Department of Food 

and Agriculture to implement the San 
Joaquin Valley Drainage Implementation 
Program, the recommended plan of the 
SJVDP. 

Those agencies have jointly fimded a 
full-time coordinator for two years to provide 
a lead role in the implementation program 
and establish liaison with public interest 
groups, technical groups, and local agricultur- 
al and water interests in areas where the 
drainage problem exists. A coordinator as- 
sumed appropriate duties in August 1993. 
Since then the SJVDIP has developed an im- 
mediate action plan, which is being imple- 
mented. The SJVDIP also published an 
annual report in May 1994 and recently 
adopted a monitoring plan to assess the effec- 
tiveness of the implementation actions. 

Agricultural Drainage Program 
The Department continues to partici- 

pate in the multiagency program to imple- 
ment the recommended plan of the San 
Joaquin Valley Drainage Program. 

In 1989, the Department prepared a 
five-year plan for its drainage program, which 
set objectives for each of the program's four 
principal activities (drainage monitoring and 
evaluation, drainage reduction, drainage 
treatment, and evaporation ponds investiga- 
tion). A new five-year plan has been complet- 
ed and approved, reviewing accomplishments 
since 1989 and setting new objectives for the 
remainder of the century. 

The Department is participating in a 
multiagency feasibility study of wastewater 
reuse in the San Francisco Bay area. Among 
the options being reviewed is exporting waste 
water to the San Joaquin Valley in return for 
exporting agricultural drainage to the Pacific 
Ocean. The study, which is just beginning, is 
to be completed during 199'7. 
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Drainage Monitoring and Evaluation 
The USGS and the Department have 

completed their cooperative studies on the 
occurrence, movement, and fate of selenium 
in the Tulare Basin area. The final report has 
been received and is being evaluated. 

During the next three years, the De- 
partment will install some additional clus- 
ters of monitoring wells (well depths 
ranging from 20 to 200 feet) to complete 
a monitoring network. 

The Department is participating in a 
cooperative program with USBR to install 
real-time monitoring equipment on the San 
Joaquin River. The equipment will provide 
local, State, and federal agencies with real- 
time data to assist in managing drainage re- 
leases and regulating the San Joaquin River. 

Additional activities of the SJVDMP 
will include a shallow monitoring well 
canvass conducted in the southern San 
Joaquin Valley followed by an electrical 
conductivity canvass. Electrical conductiv- 
ity will be measured throughout the San 
Joaquin Valley to produce an EC contour 
map of high ground water in areas of ag- 
ricultural drainage problems. 

Drainage Reduction 
The Department continues to work on 

demonstration and education programs 
promoting the practice of improved irriga- 
tion and drainage management techniques. 
By December 1993, the following projects 
were completed: 

demonstration of new and innovative 
irrigation management and systems 
(LEPA, subsurface, improved furrow, 
and conventional furrow); 
demonstration of improved furrow 
(short furrows, surge irrigation, 
automated set changes, etc.); 
study of load/flow relationships; 

demonstration/study of tiered water 
pricing effect of reducing deep per- 
colation; 
study of ground water contribution 
to the San Joaquin River; 
demonstration of agroforestry sys- 
tems, salt balance, etc.; 
study of irrigation efficiency and 
regional subsurface drainage flows; 
water conservation coordinator help- 
ing local agencies in irrigation water 
management; and 
education and training workshops 
for on-farm irrigation management. 

The find reports of these projects are 
being reviewed. One project entitled Shah 
low Ground Water Management will be 
completed by the 1995-96 fiscal year. 

The Department is summarizing the 
results, findings, conclusions, and recommen- 
dations from all completed projects. Surnrna- 
k ing  and publishing the findings and 
recommendations from completed projects 
have high priority because these results and 
findings affect future activities. 

Starting in the 199495 fiscal year, the 
Department will initiate a process for new 
multiyear projects related to on-farm irriga- 
tion management and drainwater reuse. 
These activities are consistent with the San 
Joaquin Valley Drainage Implementation 
Program. Activities will include demonstra- 
tion, study, workshops, training, and other 
educational programs. 

Drainage Treatment 
The Department continues to partici- 

pate in the multiagency drainage treatment 
test facility near Tranquillity in western 
Fresno County. The principal activity is a 
bacterial selenium reduction/removal test 
program that achieved selenium removal 
rates of up to 90 percent in 1994 during 
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pilot-scale operation. An operation and 
evaluations report of 1994 activities is be- 
ing prepared. The next phase of testing, 
during 1995, will concentrate on perfecting 
the process and developing operational and 
economic feasibility data. Additional stud- 
ies of alternative carbon sources, as well as 
identification and characterization of pro- 
cess wastes, are of primary concern. 

Evaporation Ponds 

cooperative five-year program to construct 
and operate a demonstration wetland at 
Westlake Farms in the Tulare Lake Basin. 
This project will facilitate study of alternative 
and compensation habitats. The Department 
and USBR will provide most of the water 
through a federal entitlement at the Arroyo 
Pasajero flood control basin. The Depart- 
ment will also assist in field studies to be con- 
ducted under the leadership of the USFWS 
and the National Biological Service. 

The Central Valley Regional Water 
Quality Control Board adopted waste dis- Site Assessment Program 
charge requirements and certified environ- 
mental impact reports for 14 evaporation 
pond operators in 1994. The Department 
reviewed and commented on the many 
technical reports required by the Regional 
Board for each pond system. Interested 
parties have filed petitions with the State 
Water Resources Control Board to review 
the waste discharge requirements. 

The Department continues to fund the 
National Biological Service study (previous- 
ly conducted by USFWS) on hatching and 
fledgling success of shorebirds. The final 
report to the Department will be available 
in 1995. Department-funded academic stud- 
ies of alternative habitat selection and the 
use of dimilin to reduce the prey sources 
on evaporation ponds have been complet- 
ed. The final report of the latter study is 
due in 1995 and is the initial step in evalu- 
ating dimilin's effectiveness in a highly sa- 
line environment. The information will be 
evaluated to determine if field-scale or oth- 
er trials are necessary. 

Demonstration Wetlands 

The federal Comprehensive Environ- 
mental Resource Conservation and Liabili- 
ty Act (CERCLA) provides that owners of 
properties containing toxic or hazardous 
substances are liable for these conditions. 
The "innocent landowner" defense can 
exempt an owner from liability if the condi- 
tion existed prior to the owner's assump- 
tion of the property and if the new owner 
exercised due diligence in investigating the 
presence of such problems. 

The Department's Site Assessment 
Program, which was established by Water 
Resources Engineering Memorandum No. 
59, began in 1992. Funded by the SWP and 
managed by the Division of Local Assis- 
tance, the program is directed at reducing 
Departmental liability by performing dili- 
gent investigations of sites being consid- 
ered for acquisition. 

Currently, 32 sites are under investiga- 
tion, many on properties associated with 
the Coastal Branch of the SWP. Beyond 
enabling an "innocent landowner" defense, 
the primary benefit of the program has 
been to enable the De~artment to avoid . - - - - - - 

The Department, along with the De- 
L 

purchasing properties with toxic or hazard- 
partment of Fish and Game, USFWS, ou$ substances. 
USBR, and Westlake Farms, Inc., initiated a 
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Review of Environmental 
Impact Documents 

Some environmental impact docu- 
ments handled by the State Clearinghouse 
concern proposed activities that would af- 
fect the SWP. In 1989, an early warning 
system was developed under which Clear- 
inghouse documents are regularly reviewed 
to identify any public safety or liability is- 
sues arising from the proposed activities. 

The Review of Reports Section in Divi- 
sion of Local Assistance .headquarters 
screens State Clearinghouse documents 
and circulates SWP-related materials for 
review by staff of the Department's four 

districts and the Divisions of Planning, Op- 
erations and Maintenance, and Design and 
Construction, as appropriate. In addition, 
other Divisions and offices are notified of 
activities and requested to comment when 
their expertise is required. 

In the first year of operation, 25 envi- 
ronmental documents having significance 
to the SWP were reviewed. The number has 
steadily increased. In the most recent year, 
about 1,200 environmental documents 
were screened by the Review of Reports 
Section, and about 100 were referred to 
appropriate staff for detailed review. 

Information for this chapter was provided 
by the Division of Local Assistance. 
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Significant Events 

The Department is closely follow- federal Endangered Species Act in 
ing a lawsuit filed in May 1993 by implementing the Central Valley 
Westlands Water District against Project Improvement Act. The De- 
the United States. Westlands filed partment is not a party to this lawsuit; 
the action to compel federal agen- however, the outcome of the case has 
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Within the Department of Water Re- 
sources, the Assistant Director for Legisla- 
tion monitors State and federal legislation 
introduced or enacted, including bills or 
laws that could impact the State Water 
Project. Similarly, the Office of the Chief 
Counsel tracks litigation of potential signifi- 
cance to the SWP as well as manages litiga- 
tion involving SWP operations. 

Legislation 
No State or federal legislation of con- 

sequence to the SWP was introduced or 
enacted as of June 30, 1993. 

Litigation 
As of June 30, 1993, the Department 

was involved in several court cases related 
to the management of the State Water 
Project. In addition, the Department moni- 
tored other cases that could significantly 
impact the management of the SWP. 

Valley View Farms v. 
State of California 

This suit was filed on April 20, 1993, - 

in Kings County Superior Court. The Val- 
ley View Farms property borders a portion 
of the San Luis Canal, a joint-use section of 
the California Aqueduct. Valley View Farms 
alleged that the state caused flooding on its 
property as a consequence of the backup of 
flood water from an inadequate drain into 
the San Luis Canal. The U.S. Bureau of Recla- 
mation constructed the drain as part of the 
San Luis Canal, and the Department operates 
and maintains the canal pursuant to the Joint- 
Use Facilities Operating Agreement. 

Valley View Farms sought damages for 
the destruction of trees in its orchard. An 
investigation determined that a flood ease- 

ment covers the property, precluding the 
property owner from collecting damages 
for the flooding. In August 1993, plaintiffs 
agreed to dismiss the case. 

Anderson Farms et al. 
v. United States 

This case is a claim for inverse con- 
demnation brought in the Federal Court of 
Claims. Plaintiffs claim that the U.S. has 
caused a Constitutional taking of their 
land, alleging that the San Luis Canal and 
ponding basin cause flooding of their land 
and prevent farming. In addition, the plain- 
tiffs claim the U.S. has contaminated their 
land with asbestos that is carried in the 
flood water. Plaintiffs seek $10,000,000 in 
compensation for taking of lands and asbes- 
tos contamination caused by flooding since 
1986, and attorney fees. The Department is 
not a party but is following the case be- 
cause of its liability for 55 percent of pay- 
ments made on the claim under the 
Joint-Use Facilities Operating Agreement 
for San Luis Canal. 

City of Barstow v. 
City of Adelanto 

This action is a stream/ground water 
adjudication for the Mojave River Basin. The 
Department is named in a cross-complaint by 
the city of Adelanto, which alleges that the 
Department should be making additional 
releases of water, pursuant to Fish and Game 
Code Section 5937, for fish populations below 
Silverwood Lake. The Department's position 
is that there is no legal support for applica- 
tion of Section 593'7 to imported water. 

The Department claims no rights to 
the Mojave River; however, pursuant to an 
agreement with Las Flores Ranch, the De- 
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partment provides water to the ranch 
through the Mojave Siphon, based on flows 
of tributaries into Silverwood Lake. The origi- 
nal diversion works of Las Flores Ranch were 
rendered unusable by the construction of 
Cedar Springs Dam and Silverwood Lake. 

Westlands Water District, et al. 
v. United States 

The Department is not a party to this 
lawsuit but is following the suit because of 
its potential impact on the management of 
the Central Valley Project and State Water 
Project. In May 1993, plaintiffs filed this 
action to compel USBR and U.S. Fish and 
Wildlife Service to comply with the Nation- 
al Environmental Policy Act on provisions 
of the Central Valley Project Improvement 
Act relating to fishery and wildlife resourc- 
es and to compel USBR, USFWS, and Na- 
tional Marine Fisheries Service to comply 
with NEPA and the Endangered Species 
Act on the biological opinion for winter-run 
salmon and delta smelt. Plaintiffs claim that 
implementation of the CWIA and the feder- 
al ESA resulted in improper reductions of 
their contractual allocations of the water 
from the CW. The CWIA requires USBR 
to allocate certain amounts of water from 
CW for fisheries and wildlife resources. 

In 1993 and 1994, biological opinions 
under the ESA containing incidental take 
statements for the endangered winter-run 
salmon and threatened delta smelt were is- 
sued by the defendants for operation of CW 
and SWP. The biological opinions and inci- 
dental take statements include terms and 
conditions to be implemented by USBR and 
the Department that constrain project opera- 
tions and the ability to export waters south of 
the Delta. 

In February 1994, the district court 
denied the federal defendants' motion to 
dismiss the case on most of the issues. In 
May the court issued an order granting the 
plaintiffs' preliminary injunction on the 
CVPIA claims requiring NEPA review be- 
fore allocating water for Central Valley 
wildlife refuges and for fish and wildlife 
restoration. The court scheduled hearings 
on ESA and Administrative Procedures Act 
claims for January and February 1995. 

Golden Gate A udubon Society 
v. State Water Resources 

Control Board 
On May 31, 1991, several environmen- 

tal groups filed this lawsuit to set aside the 
Water Quality Control Plan for the Bay- 
Delta Estuary adopted earlier that month 
by the State Water Resources Control 
Board. The plan was adopted at the end of 
the second phase of the Bay-Delta hearings. 
In the suit, the groups allege that the plan 
is defective because it does not include 
flow objectives and that the California 
Environmental Quality Act was violated 
because the SWRCB failed to consider 
flow alternatives. The Department inter- 
vened in support of the SWRCB; the mat- 
ter is currently pending in Sacramento 
County Superior Court. 

The Bay Institute of 
San Francisco, et a/. 

v. Babbitt, et al. 
In February 1994, plaintiffs filed this 

action to compel the USFWS to publish 
final regulations on the critical habitat for 
Delta smelt. On October 3, 1991, the 
USFWS published its proposed listing of 
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the delta smelt and its critical habitat pur- 
suant to the ESA. The fish was listed as 
threatened on March 5, 1993, but USFWS 
postponed a final listing of critical habitat. 
The ESA requires listing of critical habitat 
within two years of the initial proposal. 
U S M  issued a revised proposed critical 
habitat designation on January 6, 1994, and 
received public comments on the revision 
until March 7. The Bay Institute claims that 
the critical habitat should have been final- 
ized in October 1993; the delay in listing 
fails to protect the threatened smelt as re- 
quired by the ESA. 

The parties have settled and agreed 
that by December 15, 1994, USFWS will 
publish final regulations on critical habitat. 

Bay Institute of San Francisco 
v. U. S. Fish and Wildlife 

Service and U.S. Bureau of 
Reclamation 

On July 12, 1994, nine environmental 
organizations filed this lawsuit claiming 
that USFWS 1994 biological opinion on the 
delta smelt does not adequately protect the 
fish as required under the federal ESA. The 
USBR and the Department operate the - 

CVP and SWP, respectively, pursuant to 
the biological opinion and incidental take 
statement. The plaintiffs seek to vacate the 
1994 biological opinion and to enjoin CVP 
and SWP operations from taking any Delta 
smelt at their pumps until a new opinion is 
issued. To assure that the State's and the 
Department's interest are represented, the 
Department intervened in the suit. Several 
SWP water contractors also intervened. 

Golden Gate Audubon et a/. 
v. Browner 

On April 10, 1993, plaintiffs brought 
this action for declaratory and injunctive 
relief to force the federal Environmental 
Protection Agency that promulgate water 
quality standards to protect estuarine habi- 
tat and fish and wildlife uses in the San 
Francisco Bay and SacramentoSan Joaquin 
Delta. In September 1991, the federal EPA 
disapproved certain water quality standards 
adopted by the SWRCB in its Bay-Delta 
Water Quality Control Plan for not ade- 
quately protecting fishery resources as re- 
quired by the federal Clean Water Act. 
Plaintiffs filed this suit to compel the EPA to 
promptly prepare, publish, and promulgate 
water quality standards to replace the disap 
proved State standards. 

In November 1993, the district court 
approved a settlement agreement requiring 
EPA to propose standards by December 15, 
1993. On January 6,1994, EPA published 
the proposed standards in the Federal Reg- 
ister, and subsequently the court issued an 
order granting partial dismissal of the suit. 
In April 1994, another settlement and or- 
der were approved requiring EPA to sign a 
Notice of Final Rulemaking by December 
15, 1994, and to stay proceedings pending 
EPA completion of this obligation. 

Porgans, et al. v. 
Babbitt, et al. 

On December 7,1993, Patrick Porgans 
and the California Sportfishing Protection 
Alliance filed this claim based on the Depart- 
ment and USBR 1991-92 exceedances of 
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Decision 1485 water quality standards in 
the Bay-Delta estuary. The exceedance in 
the salinity standards occurred during the 
last two years of the six-year drought, which 
were critically dry according to the classifi- 
cation set forth in Decision 1485. In 1992, 
the SWRCB held a hearing where the 
Department, USBR, and other interested 
parties presented information on compli- 
ance with Decision 1485. In 1993, after closed 
sessions and a review of the record regarding 

impacts of the exceedance, the SWRCB not- 
ed that minimal harm occurred and that it 
would not take any action against the Depart- 
ment or USBR 

The case was removed to federal district 
court where the court dismissed the claim 
against the federal defendants for lack of 
subject matter jurisdiction. In July, the case 
was remanded to State Superior Court and 
awaits further action by the plaintiffs. 

Information for this chapter was 
contributed by the Office of the 
Chief Counsel. 
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Significant Events 
I 

On February 24,1993, Governor Pete Statewide, runoff for water year 1992- 
Wilson declared an end to Califor- 93 was 125 percent of average, the 
nia's six-year drought. highest runoff since 1986. 

At the end of the 1992-93 water year, The Sacramento River Index for water 
September 30,1993, storage at major year 1992-93 was 22.2 million acre- 
in-state reservoirs was 24 million acre- feet and classified as "above normal" 
feet, about 110 percent of average under Decision 1485 criteria. 
and almost twice the storage at the 
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In meeting its contractual obligations 
to the State Water Project long-term con- 
tractors, the Department of Water Resourc- 
es monitors precipitation, calculates runoff, 
and operates facilities as required. 

Precipitation and Runoff 
During the water year, from October 1 

through September 30, the Department 
monitors and records precipitation, runoff, 
and reservoir water storage. 

Water Year 1992-93 
Water year 1992-93 was a welcome con- 

trast to the preceding six years of drought. 
During the third week of February, after two 

weeks of dry weather and with reservoir 
storage only '75 percent of average, a series 
of storms brought much rain and snow to 
California. For many of the major reser- 
voirs in the foothills of the Sierra Nevada, 
flood control became an operational factor 
for the first time since the fall of 1986, and 
a heavy snowpack assured a good runoff 
year. Finally, the Department's concerns 
about a possible seventh year of drought 
were relieved. On February 24, 1993, Gov- 
ernor Pete Wilson officially declared the 
drought over. 

By the end of the water year on Sep- 
tember 30, 1993, storage at major in-state 
reservoirs was 24 million acre-feet, about 
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110 percent of average and nearly twice the runoff was 160 percent of average. Runoff 
12.7 MAF (58 Percent of average) in stor- then remained above average throughout the 
age on September 30,1992. snowrnelt season. 

Precipitation 
Precipitation statewide was about 140 

percent of average during water year 1992- 
93. As in the previous year, the southern 
portion of California was wetter, receiving 
a higher percentage of average precipita- 
tion than the north. But all regions shared 
in the bounty with statewide rainfall well 
above normal. Figure 9-1 shows precipita- 
tion in each of the 10 hydrologic regions of 
the state as a percentage of average. 

The water year started out poorly, with 
precipitation about 20 percent of average 
during the month of November. But the fol- 
lowing four months were wet, especially De- 
cember and February, when about twice the 
normal amount of precipitation occurred. By 
April 1 precipitation was 150 percent of aver- 
age, compared with 90 percent the previous 
year. Although June was unseasonably wet, 
the last three months of the water year were 
unusually dry, without many of the usual 
mountain and desert showers. 

Snowpack water content in the moun- 
tains increased to above-average levels around 
the end of December 1992, when a major 
snowstorm hit northern California. By the 
first of April, the snowpack stood at 150 per- 
cent of average-the most since 1983. This 
large snowpack produced enough snowmelt 
to refill most of the major reservoirs. 

Runoff 
Statewide, runoff for water year 1992-93 

was 125 percent of average, the most since 
1986, the year of the February flood. While 
runoff was low at the beginning of the water 
year because of the lingering effects of the 
1987-92 drought, in February 1993 runoff 
increased to near normal. During March, 

Sacramento River Index runoff during 
water year 1992-93 was 22.2 million acre- 
feet, up greatly from the 8.9 million acre- 
feet in the 1991-92 water year. This 
classified the 1992-93 water year as "above 
normal" under the State Water Resources 
Control Board Decision 1485 criteria for 
the Delta. If the preceding year had not 
been defined as "critical," the 1992-93 water 
year would have been in the "wetn category. 

Water Year 1993-94 
During fall 1993, at the beginning of 

the 1993-94 water year, the weather revert- 
ed to a drier pattern, with November par- 
ticularly dry. At the end of December, 
northern Sierra seasonal precipitation was 
only 70 percent of average, and the moun- 
tain snowpack measured about 50 percent 
of average for the date. 

Runoff during the first three months 
of the 1993-94 water year was much below 
average, reflecting the dry fall. During De- 
cember 1993 monthly runoff dropped to 
one third of average. 

Storage 
To collect and store water for future 

deliveries, SWP operates a complex system 
of 22 dams and reservoirs. Lake Oroville, in 
Northern California, is the first of two pri- 
mary SWP conservation facilities. Net in- 
flow to Lake Oroville flows from the 
Feather River. Pumpback operations at 
Hyatt Powerplant also impact storage. San 
Luis Reservoir, in the central part of the 
State, is the second primary SWP conserva- 
tion facility. It derives its inflow from 
pumping at Gianelli Pumping-Generating 
Plant which originates from regulated and 



Fig 9-1. Statewide Precipitation by Hydrologic Region, 1992-93 Water Year, 
in Percentage of Average 
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uncontrolled flow in the Delta. The remain- 
ing 20 reservoirs are used to regulate the 
conserved supply into water delivery pat- 
terns designed to fit local needs. 

Information about those reservoirs, 
including amounts of unimpaired runoff to 
Lake Oroville and storage levels for SWP 
conservation and other storage facilities, is 
based on the 1992-93 water year. 

Lake Oroville 
Lake Oroville, the keystone of the 

SWP, has a maximum capacity of 3,537,580 
acre-feet. Runoff from the Feather River is 
collected and stored in the reservoir for 
release to the Sacramento-San Joaquin Del- 
ta through Oroville Dam, Thermalito Diver- 
sion Dam, and Thermalito Afterbay. 

Inflow to Lake Oroville for the 1992- 
93 water year totaled about 5.22 million 
acre-feet, 119 percent of average. Minimum 
storage occurred December 4,1992, at 
1,278,834 acre-feet, 36 percent of normal 
maximum operating capacity (3,505,120 
acre-feet). Storage peaked on June 6, 1993, 
at 3,521,797 acre-feet, 100 percent of nor- 
mal maximum operating capacity. See Fig- 
ures 9-2 and 9-3 for monthly and 
cumulative inflow into Lake Oroville. 

In 1993, a controlled spill occurred 
for seven days at the end of March total- 
ing 253,534 acre-feet because Lake 
Oroville storage had encroached into the 
flood control storage reservation. The 
1993 storage levels were the highest since 
1989 when over 8,000 acre-feet in spill- 
way leakage occurred (Figure 9-4). 

San Luis Reservoir 

completed in June 1981, has a normal 
operating capacity of 2,028,000 acre-feet. 
SWP share of the San Luis normal operating 
capacity is 1,062,000 acre-feet. 

At the beginning of the 1992-93 water 
year, San Luis Reservoir contained 24 per- 
cent of its normal maximum operating 
capacity; SWP share was 380,959 acre-feet. 
By April 22, San Luis Reservoir reached its 
maximum storage for 1993 at 1,990,471 
acre-feet, or 98 percent of normal maximum 
operating capacity. The highest end-of- 
month SWP share of storage was also in 
April at 899,075 acre-feet (Figure 9-5). 

Lake Del Valle 
Lake Del Valle, situated off the South 

Bay Aqueduct, primarily stores water for 
use in Santa Clara and Alameda counties. 
At the beginning of the 1992-93 water 
year, Lake Del Valle held 32,500 acre-feet, 
about 81 percent of normal maximum 
operating capacity (39,914 acre-feet). Its 
highest end-of-month storage occurred in 
April 1993 at 40,497 acre-feet. 

Because of nearly 12 inches of rain in 
December and January, storage in Lake 
Del Valle reached a maximum of 42,793 
acre-feet, which is 100 percent of normal 
maximum operating capacity, February 19, 
1993. Natural inflow for January and Feb- 
ruary totaled over 37,000 acre-feet. By the 
end of the 1992-93 water year, storage in 
Lake Del Valle dropped to 32,967 acre- 
feet, 83 percent of normal maximum operat- 
ing capacity. Releases to Arroyo Valle and 
South Bay Aqueduct from Lake Del Valle 
totaled just over 41,500 acre-feet for the 
1992-93 water year. 

San Luis Reservoir, owned jointly by 
the Department and the U.S. Bureau of 
Reclamation and operated by the Depart- 
ment according to operating procedures 
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Fig 9-2. Monthly Inflow into Lake Oroville from Feather 
River, 1991 through 1993 Water Years 
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Fig 9-3. Cumulative Inflow into Lake Oroville from Feather River 
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Fig 9-4. End-of-Month Storage in Lake Oroville, 1992 and 1993 Calendar Years 
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Fig 9-5. End-of-Month Storage in San Luis Reservoir, 1992 and 1993 Calendar Years 
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Southern Reservoirs 
During normal operating conditions, 

the Department maintains its four southern 
reservoirs, Pyramid, Castaic, and Silverwood 
lakes and Lake Perris, at or near full operat- 
ing capacity to ensure uninterrupted deliver- 
ies of water to Southern California contractors. 

At the beginning of the 1992-93 water 
year, those reservoirs held 601,704 acre-feet, 
86 percent of their combined normal maxi- 
mum operating capacity of 70 1,32 1 acre-feet. 
At the end of the 1992-93 water year, they 
held 607,206 acre-feet, 87 percent of the com- 
bined normal maximum operating capacity. 

Diversions from the Delta 
SWP diverts water from the Sacramen- 

to-San Joaquin Delta through Harvey 0. 
Banks Delta Pumping Plant and Barker 

Thousands 
of acre-feet 

500 r 

Slough Pumping Plant for delivery to SWP 
storage facilities and contractors. In 1993, 
SWP diverted 3,210,000 acre-feet at Banks 
Pumping Plant, including 196,169 acre-feet 
of Central Valley Project water wheeled by 
the Department. Figure 9-6 shows the 
amounts of water pumped each month at 
Banks Pumping Plant; Figure 9-7 shows the 
monthly amounts of water diverted from the 
Delta by the SWP and CVP in 1993. 

SWP also diverted 36,000 acre-feet at 
the Barker Slough Pumping Plant for deliver- 
ies through the North Bay Aqueduct for use 
by the North Bay water contractors. 

From Banks Pumping Plant, water is 
delivered to either the South Bay area 
through the South Bay Aqueduct or to the 
San Joaquin Valley, Central Coastal, and 
Southern California areas through the 
California Aqueduct. 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Fig 9-6. Water Pumped at Harvey 0. Banks Delta 
Pumping Plant, Each Month During 1993 
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Fig 9-7. Water Diverted from the Sacramento-San Joaquin Delta 
by State Water Project and Central Valley Project in 
1993, by Month 

Generally, water is conveyed to the San 1993 Water Delivew - - -  
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Joaquin Valley through the San Luis joint-use 
aaueduct facilities to Kettleman Citv. then Requests - and 
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Gough the California Aqueduct. In 1993, Approvals 
water conveyed to the San Joaquin Valley 
totaled 1,381,619 acre-feet. Figure 9-8 
shows the amount of SWP water conveyed 
each month. 

In 1993, water pumped through Ed- 
monston Pumping Plant for delivery to 
Southern California totaled 645,369 acre- 
feet. Figure 9-9 shows the amount of water 
pumped each month. 

While the 1992-1993 water year started 
out poorly with precipitation only about 20 
percent of average during November 1992, 
precipitation was measured at 150 percent of 
average by April 1,1993. This increase in 
precipitation had a dramatic influence on the 
Department's approval of water contractor 
delivery requests. 
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In December 1992, when the Depart- 
ment first determined its ability to meet 
1993 water contractor delivery requests, it 
could approve only 10 percent of the 
3,850,000 acre-feet requested by the water 
contractors. The above-average rain and 
snowfall during the ensuing months in- 
creased the amounts of storage in Lake 
Oroville and San Luis Reservoir and the 
amounts expected to be available through- 
out the year. As a result, the Department 
progressively increased its approval amounts 
to 25 percent, 40 percent, 55 percent and 

then to 70 percent on March 5, 1993. Ulti- 
mately, the favorable water supply condi- 
tions throughout the State resulted in a 
decrease in water contractor delivery re- 
quests that allowed the Department to ap- 
prove 100 percent of some of the revised 
requests on April 21, 1993. At the end of 
the water year on September 30, reservoir 
storage statewide was measured at 24 mil- 
lion acre-feet, 106 percent of average and 
over 11 million acre-feet more than the 
previous water year. 

Thousands 
of acre-feet 

r 
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Fig 9-8. SWP Water Conveyed to San Joaquin Valley, 
Each Month During 1993 
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Fig 9-9. Water Pumped at A.D. Edmonston Pumping Plant, 
Each Month During 1993 

Information on precipitation and runoff was 
contributed by the Division of Flood Manage- 
ment. The Division of Operations and Main- 
tenance, Project Records and Reports, 
furnished material on storage and diversions 
from the Delta. Information on forecasting 
water delivery capabilities was provided by 
the State Water Project Analysis Office. 



Chapter 10 

Water Deliveries 

A.D. Edmonston Pumping Plant 



Water Deliveries Chapter 10 

Significant Events 

*In 1993, SWP delivered 3,395,287 water for operational release water 
acre-feet of water to 25 long-term to avoid spillage in 1993. 
contractors and 25 other agencies. 

*To satisfy agreements with SWP con- 
* SWP delivered 2,315,098 acre-feet of tractors and other agencies, SWP 

entitlement water and 2,609 acre- delivered 1,076,233 acre-feet of non- 
feet of water for recreation and fish entitlement water in 1993. 
and wildlife and 1,347 acre-feet of 
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The long-term water supply contracts 
between the Department of Water Resources 
and local agencies for water service from the 
State Water Project are basic to the project's 
construction and operation. In return for the 
State's financing, constructing, and operating 
the facilities needed to provide water service, 
the agencies contractually agreed to repay all 
SWP capital and operating costs. 

The long-term water supply contracts, 
which may be amended as needed, specify 
amounts of water that may be delivered 
annually to SWP contractors. 

In addition to delivering water ac- 
cording to the terms of the long-term 
water supply contracts, the Department 
also delivers or conveys water according 

to long-term and short-term agreements 
with SWP contractors and other agencies 
for specified arrangements. 

Long-Term Contracts 
and Amendments 

All the original contracts signed by 
the Department and local agencies have 
been amended to incorporate mutually 
desired changes. 

Table 10-1 lists and describes catego- 
ries of amendments; Table 10-2 lists con- 
tractors to which those categories apply. 

No amendments to the long-term water 
supply contracts were executed between July 
1,1993, and June 30,1994. 
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Table 10-1 
Amendments to Water Supply Contracts, by Category 
Category (a Description 

1. Revision of annual entitlements Amendments to Table A, "Annual Entitlements,' of water supply 
contracts resulting in changes in the amounts of entitlement water 

2. Enlargement of East Branch and extension of Amendments for allocating costs and benefits of the enlargement of the 
Coastal Branch of California Aqueduct East Branch and extension of the Coastal Branch of the California 

I Aqueduct 

3. Purchase of excess capacity Amendments to allow contractors to purchase extra water service 
capacity from the California Aqueduct 

4. Provisions to carry over entitlement water Amendments to allow contractors to carry over water from one year for 
[Article 12 (e)] delivery in the next year, providing certain conditions are met 

5. Surplus water provisions 

6. Unscheduled water provisions 

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

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 

7. Wet weather provisions Amendments to allow contractors to take, under certain conditions, 
delivery of entitlement water in subsequent years if favorable local 
weather conditions result in adequate local water supplies 

Contracts through June 30,1994, by Category and Contracting Agency). for names of 
ntraclors to which categories apply. In addition, each volume of The California State Water Project Water Supply Conm!cts contains a 

Agreements with 
Long-Term Contractors 

During 1993, the Department entered 
into several agreements with SWP contrac- 
tors and amended two existing agreements. 

Agreements 
Agreements were executed with the 

following long-term contractors listed 
alphabetically. 

Antelope Valley-East Kern 
Water Agency 

An agreement for a temporary water 
diversion was signed between Antelope 
Valley-East Kern Water Agency and the 
Department on February 25,1993. The 

agreement provides for a temporary water 
diversion facility at the Lower Quail Canal 
to hydrotest a 30-inch natural gas line of 
Southern California Gas Company. 

Crestline-Lake Arrowhead 
Water Agency 

An agreement between Crestline-Lake 
Arrowhead Water Agency and the Depart- 
ment provides for the Department to oper- 
ate and maintain the agency's four gauging 
stations in the Houston Creek watershed. 
The agency will reimburse the Department 
for all costs. The agreement became effec- 
tive July 21, 1993. 
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Kern County Water Agency TABLE 10-2 
Amendments to Water Supply Contracts 

A recent agreement between Kern through June 30,1994, by Category and 
County Water Agency and the Department Contracting Agency 
converted a temporary facility to a perma- 
nent facility. The temporary facility, located 
at Milepost 242.65 in Kern County, arose 
from an earlier agreement between the De- 
partment and KCWA that allowed 50,000 
acre-feet of the agency's 1993 entitlement to 
be delivered at this location for irrigation. 

Mojave Water Agency 
An agreement signed April 19, 1993, 

between Mojave Water Agency and the 
Department provides for up to 50 cfs of 
the agency's 1993 entitlement water to be 
delivered from Silverwood Lake into the 
Mojave River until the East Branch Enlarge- 
ment is completed. 

San Bernardino Valley Municipal 
Water District 

An agreement between the Depart- 
ment and San Bernardino Valley Municipal 
Water District provides for the district to 
deliver 10 cfs of local water to the Devil 
Canyon Afterbay via the Foothill Feeder 
Pipeline and simultaneously take 10 cfs 
from the afterbay via the San Gabriel Pipe- 
line. The agreement, which modifies and 
extends an existing agreement between 
the Department and the district to convey 
and store local water from the Santa Ana 
River and Mill Creek, was signed June 17, 
1993, and was in effect through Decem- 
ber 31, 1993. 

San Luis Obispo County Flood 
Control and Water Conservation 
District, Cuesta Tunnel 

An agreement between the Depart- 
ment and San Luis Obispo County Flood 
Control and Water Conservation District 

state Water Project 
Amendment Category (a 

Contracting Agency 1 2 3 4 5 6 7  

Upper Feather River Area 
C i  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, 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 a * .  

Kem County Water Agency . . 
Oak Flat Water District . . . .  
Tulare Lake Basin Water Storage 

District . . . . . 
Central Coastal Area 

San Luis Obispo County Flood 
Control and Water Conservation 
District . . 

Santa Barbara County Flood 
Control and Water Conservation 
District . . . 

Southern California Area 
Antelope Valley-East Kem 

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 . . . . 
Palrndale Water District . . • 

San Bemardino Valley Municipal 
Water District • . . 

San Gabriel Valley Municipal 
Water District . . . . 

San Gorgonio Pass Water Agency . • 
Ventura County Flood Control 

District • 

a) Categories correspond to v s e  listed in Table 10-1, 'Amendments to Water 
Supply Contracts, by Category. 



signed April 5, 1994, provides for the 
Department to construct the Coastal 
Branch, Phase 11, Pipeline through the 
Cuesta Tunnel. 

The Cuesta Tunnel is located in San 
Luis Obispo County near Highway 101 ap- 
proximately 10 miles north of the city of 
San Luis Obispo. The tunnel was construct- 
ed to facilitate the Salinas River Project 
facilities constructed by the U.S. Army Corps 
of Engineers in 1941. The tunnel is owned by 
the city of San Luis Obispo and operated and 
maintained by San Luis Obispo County. 

In addition to the Coastal Branch 
pipeline construction, the Department 
must remove and reconstruct a portion of 
the Salinas River Project facilities and will 
also construct an auxiliary pipeline for San 
Luis Obispo County through the Cuesta 
Tunnel to Highway 101 because any fur- 
ther construction in and around the Cuesta 
Tunnel will be physically infeasible. 

Solano County Water Agency 
On June 21,1993, the Department 

signed an agreement with Solano County 
Water Agency to approve the conveyance 
of up to 600 acre-feet of non-Project water 
through North Bay Aqueduct facilities. The 
water was made available to Solano County 
Water Agency by Alhambra Pacific Joint Ven- 
ture under a separate transfer agreement. 

Amendments to Agreements 
The Department amended agree- 

ments with the following alphabetically 
listed agencies. 

Kern County Water Agency 
In 1990, the Department purchased 

98,005 acre-feet of ground water from La 
Hacienda, Inc., a Kern County corporation. 
The water is located in the Kern County 

water basin and can be extracted according 
to terms of a December 20, 1990, operating 
agreement between the Department and 
Kern County Water Agency. After purchas- 
ing the water, the Department reconstruct- 
ed existing wells formerly used by farmers 
and constructed conveyance facilities on 
property purchased for the Kern Fan Ele- 
ment of the Kern Water Bank. 

According to the original operating 
agreement, water can be extracted from the 
La Hacienda well field only during years 
when SWP cannot deliver the total entitle- 
ment requested by the long-term contrac- 
tors and the Department projects storage 
levels in Lake Oroville to drop below the 
minimum power pool. This latter criterion, 
however, proved difficult to interpret to the 
satisfaction of KCWA and the Department. 
As a consequence, an interim letter agree- 
ment, which applied only to the 1992-93 
water year, waived the minimum power 
pool requirement and allowed the Depart- 
ment to extract ground water under tempo- 
rary criteria to alleviate water shortages 
caused by the continuing drought. Negotia- 
tions to modify extraction criteria resulted in 
an amendment to the operating agreement 
that became effective in December 1993. The 
amendment provides that up to 30,000 acre- 
feet of ground water may be extracted each 
year when entitlement deliveries to SWP 
agricultural contractors are less than 50 
percent of their entitlement requests. 

Santa Clara Valley Water District 
The Department and the Santa Clara 

Valley Water District signed an agreement 
August 19,1989. The agreement provided for 
construction, operation, maintenance, and 
removal of a temporary potassium injection 
facility within the Department's South Bay 
Aqueduct's right-of-way was amended on 
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September 2'7,1993. The amendment con- 
cerns ownership of the facility and insurance 
provisions. 

Agreements with Other Agencies 
In addition to negotiating agreements 

with SWP contractors to provide for speci- 
fied water deliveries, the Department also 
entered into several agreements with other 
agencies for water conveyance or exchange. 

Central Valley Project Water 
The Department regularly enters into 

agreements for conveying CW water, such as 
agreements with contractors receiving water 
from the USBR through the Cross Valley 
Canal, a water conveyance facility that con- 
nects with the California Aqueduct near Tup 
man in Kern County. Other agencies or 
corporations, including the U.S. Department 
of Veterans Affairs, the U.S. Fish and Wildlife 
Service, and Musco Olive Products, Inc., also 
receive CVP water through agreements be- 
tween the Department and USBR. 

Cross Valley Canal 
On May 28,1993, eight CVC contrac- 

tors requested that the Department change 
the point of delivery for their CVP water 
from the CVC turnout to Westlands Water 
District's turnouts in Reaches 4 through 7 of 
the California Aqueduct. As a result, the De- 
partment and these CVC contractors execut- 
ed common agreements on August 18 and 
October 18,1993. Under these agreements, 
the Department conveyed 25,421 acre-feet to 
WWD's turnouts during 1993. These agree- 
ments superseded earlier agreements be- 
tween the Department and CVC contractors 
to convey CVP water during 1993. No water 
was conveyed by the Department under the 
earlier agreements. 

U.S. Department of Veterans Affairs 
A letter agreement signed August 12, 

1993, between the Department and USBR 
permitted the conveyance of up to 450 acre- 
feet of CW water to the U.S. Department of 
Veterans Affairs San Joaquin Valley National 
Cemetery during 1993. The Department con- 
veyed 29 acre-feet of CW water. 

Musco Olive Products, Inc. 
Two letter agreements between USBR 

and the Department signed November 9, 
1992, and October 19, 1993, permitted the 
conveyance of CVP water to Musco Olive 
Products Inc., during 1993. The Department 
conveyed 1'79 acre-feet of CVP water. 

Miscellaneous Water 
A September 1'7, 1993, agreement 

between Byron-Bethany Irrigation District 
and the Department permitted an annual 
exchange of up to 4,000 acre-feet of water. 
Under the terms of the agreement, BBID 
will make the water available to the Depart- 
ment between April 1 and October 31 of 
each year. The Department will convey to 
BBID a like amount between November 1 
and March 31 of the following year. This 
agreement is to make water available to 
BBID for municipal and industrial use be- 
tween November 1 and March 31. The wa- 
ter will supply lands within portions of 
BBID whose uses are being changed from 
agricultural to urban. This agreement shall 
remain in effect until December 31, 2035. 

Water Deliveries 
SWP delivers water for a variety of 

beneficial uses. In addition to delivering 
entitlement water to long-term water sup- 
ply contractors, SWP: 
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conveys water to and stores water 
for other public agencies through 
special contracts and agreements; 
provides water for wildlife and recre- 
ational uses; and 
stores, releases, and delivers local 
runoff water from SWP facilities to 
agencies that hold local water rights. 

In 1993, a total of 3,395,287 acre-feet 
of water was conveyed to 25 long-term con- 
tractors and 25 other agencies. That 
amount includes 2,315,098 acre-feet of enti- 
tlement' and 3,956 of entitlement-related 
(recreation, loan, payback, and operational 
release water) water delivered to long-term 
SWP contractors as well as 1,076,233 acre- 
feet of nonentitlement water delivered to 
satisfy agreements made with SWP contrac- 
tors and other agencies, including the 
USBR. Figure 10-1 shows amounts of water 
delivered to various locations during 1993. 

Specific information about water deliv- 
eries made to long-term contractors and 
other agencies during 1993 and historical 
deliveries from 1962 through 1993 is pre- 
sented in the following three sections, each 
with a corresponding table: 

1. water delivered and future cred- 
its granted to long-term contrac- 
tors in 1993 (Table 10-3); 
2. water delivered in 1993, by 
month (Table 10-4); and 
3. annual water entitlements and 
water conveyed from 1962 through 
1993 (Table 10-5). 

The following information about spe- 
cific columns in Table 10-3 is arranged by 
column numbers. 

1993 Entitlement Water Delivered 
Column 1 shows amounts of current- 

year entitlement water delivered to long-term 

water supply contractors in 1993. A total of 
2,093,317 acre-feet of entitlement water in all 
categories was delivered, excluding 1992 
carryover entitlement and make-up water 
under Article 12(d) of the long-term water 
supply contracts. 

Carryover Entitlement and Article 
12(d) Water Delivered 

In some instances, with the Depart- 
ment's approval, contractors may defer 
delivery of entitlement water to another 
year (carryover entitlement water) or re- 
quest delivery of previously acquired enti- 
tlement water credits according to 
provisions of their water supply contracts 
(Article 12[d] water). Columns 2 and 3 
show amounts of carryover and Article 
12(d) water delivered, respectively. 

In 1993, the SWP delivered 219,782 
acre-feet of entitlement water carried over 
from 1992. The water was delivered to 13 
contractors. In addition, the SWP delivered 
1,999 acre-feet of Article 12(d) water to Sol- 
ano County Water Agency (Column 3). 

Entitlement Water Delivered 
Column 4 shows all entitlement waster 

delivered in 1993, a total of 2,315,098 acre- 
feet. 

Other Water Deliveries 
Column 5 includes water deliveries 

other than entitlement water to long-term 
water contractors. Non-Project water is gen- 
erally defined as water purchased from 

'Entitlement water is defined as the amount of water 
long-term contractors may request each year as part of 
Article 12(a), "Procedure for Determining Water Deliv- 
ery Schedule," of their water supply contract. 



Fig 10-1. Water Delivered in Calendar Year 1993 and Delivery Locations 
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TABLE 10-3 
Water Delivered in 1993 and Credits Granted to Long-Term Contractors through 1993, by Service Area 

(Acre-feet) 

Water Deliveries in 1993 
Entitlement Water Deliveries Future Entitlement Credits as of January 1, 1994 Future 

1992 Make-up Wet- Weather 1993 Carryover Entitlement 
Entitlement Make-up Water per Water per Approved for Total Reduction 

1993 Delivered Water per Total Other Water Total Articles Articles Delivery in Delivery Credit per 
Entitlement During 1993 Article l2(d) Entitlement Deliveries (a Deliveries 12(d) or 14(b) 7 or 45 1994 Credit Articles 7 or 45 

Long-Term Water Supply Contractor (1) (2) (3) (4) (5) (6) (7) (6 (8) (9) (10) (11) 

Upper Feather River Area 
City of Yuba City 746 746 746 0 
County of Butte 256 256 256 0 
Plumas County Flood Control and Water 
conservation District 444 444 444 0 

North Bay Area 
Napa County Flood Control and Water 
Conservation District 5,246 40 5,286 5,286 0 

Solano County Water Agency 26,130 (d 1,051 1,999 29.1 80 626 29,806 0 
South Bay Area 
Alameda County Flood Control and Water 

Conservation District, Zone 7 32,921 714 33,635 9,755 43,390 111,580 
Alameda County Water District 10,271 10,271 4,638 14,909 172,088 
Santa Clara Valley Water District 61,572 493 62,065 62,065 0 

San Joaquln Valley Area 
County of Kings 4,000 4,000 4,000 0 
Dudley Ridge Water District 48,344 2,077 50,421 50,421 0 
Empire West Side Irrigation District 2,741 2,741 2,741 259 (e 259 (e 
Kern County Water Agency 1,127,774 40,353 1,168,127 901 1,169,028 
Oak Flat Water District 4,831 27 4,858 4,858 0 2,466 
Tulare Lake Basin Water Storage District 117,708 6,760 124,468 446 124,914 0 

Central Coastal Area 
San Luis Obispo County Flood Control and 
Water Conservation District 0 0 0 0 

Santa Barbara County Flood Control and 
Water Conservation District 0 0 0 0 

Southern Callfornla Area 
Antelope Valley-East Kern Water Agency 42,966(c 1,650 44,616 44,616 0 
Castaic Lake Water Agency 23,039 23,039 23,039 0 
Coachella Valley Water District 23,100 23,100 23,100 0 
Crestline-Lake Arrowhead Water Agency 302 302 644 946 0 
Desert Water Agency 38,100 38,100 38,100 0 
Littlerock Creek Irrigation District 734 734 734 0 
Metropolitan Water District of 
Southern California 487,381 164,809 652,190 652,190 0 

Mojave Water Agency 10,000 10,000 220 10,220 0 
Palmdale Water District 7,572 189 7,761 7,761 0 
San Bernardino Valley Municipal 
Water District 2,959 1,402 4,361 4,361 0 

San Gabriel Valley Municipal Water District 14,180 21 7 14,397 14,397 0 
San Gorgonio Pass Water Agency 0 0 0 0 
Ventura County Flood Control District 0 0 0 0 

- - -  -- - - - 
Total 2,093,317 219,782 1,999 2,315,098 17,230 2,332,328 283,668 259 283,927 2,466 

a) See Table 10-4 for other water deliveries specified by non-entitlement category for each agency. 
b) State Water Project long-term contractors and the Department are negotiating amounts of make-up water; exact amounts are not available at this time. 
c) This amount Includes entitlement water transferred from another agency. 
d) This amount includes entitlement water to City of Vallejo and Benicia. 
e) This amount includes entitlement water previously classified as Wet Weather Carryover water according to the letter agreement of October 1, 1979. 
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non-SWP agencies. The water is conveyed 
by the Department and in some instances 
stored in SWP facilities under special agree- 
ments for future deliveries. 

In 1993, other water deliveries totaled 
17,230 acre-feet. 

Total Deliveries 
Column 6 shows total amounts of wa- 

ter delivered to long-term contractors. In 
1993, SWP delivered 2,332,328 acre-feet to 
25 long-term contractors. This amount in- 
cluded 2,315,098 acre-feet of entitlement 
water and 17,230 acre-feet of other SWP 
and non-Project water. 

Make-up Water 
Column 7 includes amounts of make- 

up water credited to contractors according 
to Article 12(d) and Article 14(b) of the 
long-term water supply contracts. Accord- 
ing to Article 12(d), if in any year as a result 
of causes beyond the Department's control, 
water is not available for delivery according 
to the established schedule for that year, 
the water may be delivered at a later date. 
This type of credit is referred to as 12(d) 
water. Article 14(b) provides for the deliv- 
ery of water at a later time if, due to neces- 
sary investigations, inspections, 
maintenance, repairs, or replacement of 
SWP facilities, water is not delivered. 

In 1993, long-term contractors earned 
credits for make-up water according to Arti- 
cle 12(d) and Article 14(b). However, the 
exact amount of those credits is being ne- 
gotiated with the Department. 

Wet-Weather Water 
According to provisions of their wa- 

ter supply contracts, South ~ a ~ - a n d  cer- 
tain San Joaquin Valley contractors may 
reduce deliveries of entitlement water in 

years when above-average amounts of 
local water are available. They may also 
request increased deliveries by an equal 
amount in later years. 

No additional credits for wet-weather 
water were acquired during 1993. Column 
8 includes the total credits acquired in pre- 
vious years, 283,668 acre-feet. 

Carryover Water Approved 
for Delivery 

For several years the Department has 
offered contractors the opportunity to 
carry over a portion of their entitlement 
water approved for delivery in the cur- 
rent year for delivery during the next 
year. The carryover program was de- 
signed to encourage the most effective 
and beneficial use of water and avoid ob- 
ligating the contractors to use or lose 
the water by December 31 of each year. 
Because operational constraints may 
change from year to year, the Depart- 
ment prepares an agreement that lists the 
conditions of carryover water delivery for 
a given year. The agreement is signed by 
participating contractors. 

The Department did not approve 1993 
carryover water for delivery in 1994. How- 
ever, Column 9 includes 259 acre-feet of 
1993 entitlement water approved for deliv- 
ery to Empire West Side Irrigation District 
in 1994. This amount of entitlement water 
was previously classified as wet-weather 
carryover water as defined in a letter agree- 
ment dated October 1, 1979. 

Total Delivery Credits 
Column 10 shows total future entitle- 

ment credits according to Articles 7, 12(d), 
and 45 of the long-term water supply con- 
tract for specific agencies. On January 1, 
1994, the total amount of credits was 
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283,927 acre-feet, including 283,668 acre- 
feet of wet-weather water and 259 acre-feet 
of 1993 carryover water. 

Reduction Credits 
According to the provisions of their 

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

Contractors who increased their alloca- 
tion of entitlement water in previous years 
may, in any one year, reduce their supply by 
the amount the supply had been increased 
previously. Column 11 shows those credits. 

Oak Flat Water District has 2,466 acre- 
feet of future reduction credits available 
according to Article 45. At this time no other 
contractors have reduction credit balances. 

Water Delivered in 1993, 
bv Month 

I 

During 1993, the SWP provided water 
service to 50 agencies, including 25 long- 
term water contractors. Those agencies and 
the amounts of water delivered to them by 
month are listed in Table 104. 

This section and the accompanying 
table summarize water deliveries for 1993. 
Information about those deliveries is cate- 
gorized as "State Water Project Water" and 
"Non-Project Water." 

State Water Project Water 
State Water Project water is classified 

into the following categories: 
entitlement water 

current year entitlement (1993) 

transfer entitlement 
Article 12(d) make-up water 
Article 14(b) water 
wet-weather water 

surplus water 
scheduled surplus 
unscheduled surplus 

recreation and fish and wildlife water 
enhancement 
mitigation 

In addition, SWP may approve trans- 
fers of entitlement water among various 
contractors if certain conditions are met. 
SWP may temporarily lend water to con- 
tractors if satisfactory arrangements are 
made for repayment and water is available 
within the system. 

In 1993, SWP water was delivered in 
the following classifications and amounts: 

Entitlement Water 
A total of 2,093,317 acre-feet of 1993 

entitlement water was delivered to 25 
long-term contractors. 

Carryover Entitlement Water 
In 1993, SWP delivered 219,782 acre- 

feet of 1992 carryover entitlement water to 
the following agencies: Napa County Flood 
Control and Water Conservation District, 
Solano County Water Agency, Alameda 
County Flood Control and Water Conserva- 
tion District Zone 7, Santa Clara Valley 
Water District, Dudley Ridge Water Dis- 
trict, Kern County Water Agency, Oak Flat 
Water District, Tulare Lake Basin Water 
Storage District, Antelope Valley-East Kern 
 ate; Agency, Metropolitan Water District 
of Southern California, Palmdale Water 
District, San Bernardino Valley Municipal 
Water District, and San Gabriel Valley Mu- 
nicipal Water District. 

carryover entitlement (1992) 
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TABLE 10-4 
Water Delivered in 1993, by Month 

(Acre-feet) 
Month 

ContractingAgency and Type of Service Jan. Feb. Mar. Apr. May June July Aug. Sep. Ocl. Nov. Dec. 

Feather River Area 
City of Yuba City 
Entitlement water 

County of Butte 
Entitlement water 

Plumas County Flood Control and Water 
Conservation District 
Entitlement water 

Last Chance Creek Water District 
Regulated delivery of local supply 

Thermalito lrrigation District 
Regulated delivery of local supply 

Oroville-Wyandotte Irrigation District 
Regulated delivery of local supply 

Western Canal Water District 
Regulated delivery of local supply 

Joint Water Districts Board 
Regulated delivery of local supply 

Oswald Water District 
Regulated delivery of local supply 

Tudor Mutual Water Company 
Regulated delivery of local supply 

Garden Highway Water Company 
Regulated delivery of local supply 

Plurnas Mutual Water Company 
Regulated delivery of local supply 

SWP 
Non-SWP 
Area total 

North Bay Area 
Napa County Flood Control and Water 
Conservation District (NCFCWCD) 
Entitlement water 316 

Agency total 316 
Solano County Water Agency 
Entitlement water 588 
Carryover entitlement water 0 
Vallejo permit water 0 
Article 12(d) M & l water 915 
General wheeling (a 0 
Entitlement water to city of Vaiiejo 0 
Entitlement water to city of Benicia 65 
Agency total 1,568 

SWP 
Non-SWP 
Area total 

South Bay Area 
Alameda County Flood Control and Water 
Consenration District, Zone 7 
Entitlement water 0 0 0 
Local water* 1,415 2,514 2,246 
Carryover entitlement 3 364 154 
Agency total ('excluded water) 3 364 154 

a) General wheeling refers to non-SWP water conveyed by SWP under special agree 

1993 
Total 

Deliveries 

Page 1 of 

1993 
Contract 

Entitlement 
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Month 1993 1993 
Total Contact 

Contracting Agency and Type of Service Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Deliveries Entitlement 

South Bay Area (continued) 
Alameda County Water District 

Entitlement water 0 0 0 0 0 0 0 823 1,213 1.372 3,146 3,717 10,271 41,400 
Local water' 635 659 729 730 655 644 585 0 0 0 0 0 4,638 
Agency total (excluded water') 0 0 0 0 0 0 0 823 1,213 1,372 3,146 3,717 10,271 

Santa Clara Valley Water District 
Carryover entitlement water 493 0 0 0 0 0 0 0 0 0 0 0 493 
Entitlement water 899 2,674 3,181 4,060 7,497 7,755 8,350 7,450 6,849 4,435 4,014 4,408 61,572 98,000 
Agency total 1.392 2,674 3,181 4.060 7,497 7.755 8,350 7,450 6,849 4,435 4,014 4,408 62.065 

City of San Francisco 
1992 Drought Water Bank water 4,550 669 0 0 0 0 0 0 0 0 0 0 5,219 
Agency total 4,550 669 0 0 0 0 0 0 0 0 0 0 5,219 

Recreationffish and wildlife water 
Agency total 2 4 7 5 16 17 26 24 18 12 5 7 143 

SWP 1,395 3.038 3.335 4,579 10,228 11,962 14.173 13,469 12,572 10,698 10,418 10,104 105,478 177,400 
Non-SWP 4,552 673 7 5 16 17 26 24 18 12 5 7 5,362 
Area total 5,947 3,711 3.342 4,584 10.244 11,979 14,199 13,493 12,590 10,710 10,423 10.111 111,333 177,400 

San Joaquln Valley Area 
SWP water 

Castaic Lake Water Agency 
Entitlement water 0 0 0 0 20 801 1,341 1.114 101 32 0 748 4,157 
Transfer entitlement to Westlands WD 0 0 0 0 0 5.095 0 0 0 0 0 0 5,095 
Agency total (excludes transfer water) 0 0 0 0 20 801 1,341 1,114 101 32 0 748 4,157 

Metropolitan Water District of Southem California 
Carryover entitlement 0 7,458 29,039 13,503 0 0 0 0 0 0 0 0 50.000 
Agency total 0 7.458 29,039 13,503 0 0 0 0 0 0 0 0 50.000 

County of Kings 
Entitlement water 0 0 0 0 500 300 550 550 550 550 550 450 4,000 4,000 
Agency total 0 0 0 0 500 300 550 550 550 550 550 450 4,000 

Dudley Ridge Water District 
Entitlement water 0 0 0 424 2,765 2,878 4.240 3,908 1,597 1.709 1.401 2,222 21,144 57,700 
Transfer entitlement to Westlands WD 0 0 0 0 0 27,200 0 0 0 0 0 0 27,200 
Transfer carryover entitlement to Kern County WA 0 0 0 197 0 0 0 0 0 0 0 0 197 

Carryover entitlement water 0 385 887 805 0 0 0 0 0 0 0 0 2.077 
Agency total (excludes transferred water) 0 385 887 1.229 2,765 2,878 4,240 3,908 1.597 1.709 1,401 2,222 23,221 

Empire West Side Irrigation District 
Entitlement water 0 149 0 0 0 0 0 0 0 0 644 1,948 2,741 3,000 
Agency total 0 149 0 0 0 0 0 0 0 0 644 1,948 2,741 

Kern County Water Agency 
Entitlement water 689 3,282 16,107 35,411 111,774 156,546 195,501 185,394 87,256 77,357 82,901 87,956 1,040,174 1,153,400 
Carryover entitlement water 2,141 4,094 28,705 5,216 0 0 0 0 0 0 0 0 40,156 
Transferred entitlement from Dudley Ridge WD 0 0 0 197 0 0 0 0 0 0 0 0 197 

Transfered entitlement water to Westlands WD' 0 0 0 0 0 0 0 10,000 0 0 0 0 10,000 
Exchanged entitlement water to Westlands WD' 0 0 0 0 0 0 0 30,000 17,000 15,000 15,600 0 77.600 
Loan water fmm SWP' 284 341 0 0 0 0 0 0 0 0 0 0 625 
Payback for loan water8 (625) 0 0 0 0 0 0 0 0 0 0 0 (625) 
93 operational release water* 901 0 0 0 0 0 0 0 0 0 0 0 901 

Agency total ('excluded water) 2,830 7,376 44,812 40.627 111,774 156.546 195.501 185,394 87,256 77,357 82.901 87,956 1,080.527 
Oak Flat Water District 

Entitlement water 0 0 0 93 364 730 798 366 287 171 22 0 2,831 5,700 
Carryover entitlement 2 0 7 18 0 0 0 0 0 0 0 0 27 
Transferred entitlement water to Westlands WD 0 0 0 0 0 2,000 0 0 0 0 0 0 2,000 
Agency total (excludes transferred water) 2 0 7 111 384 730 798 366 287 171 22 0 2,858 

Tulare Lake Basin Water Storage District 
Entitlement water 0 0 0 1,108 3,680 751 10,203 12,978 3,191 7,601 35,441 41,133 118,084 118,500 
Carryover entitlement water 0 2,675 2.039 2,046 0 0 0 0 0 0 0 0 6,760 
Transferred entitlement water to Westlands WD* 0 0 0 0 0 1,824 0 0 0 0 0 0 1,624 
93 operational release water* (a 446 0 0 0 0 0 0 0 0 0 0 0 446 
Agency total (excludes transferred water) 0 2,675 2,039 3,152 3,680 751 10,203 12,978 3,191 7,601 35,441 41,133 122,844 

a) Operational release water delivered to avoid spillage. 
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Month 1993 
Total Contract 

Contracting Agency and Type of Service Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Deliveries Entitlement lgg3 1 
San Joaquln Valley Area (continued) 
Westlands Water District 
Transferred entitlement water 

(from Dudley Ridge WD) 
(from Castalc Water Agency) 
(from Tulare Lake Basin WSD) 
(from Oak Flat Water District) 
(from Kern County Water Agency) 

Cross Valley Canal water 
(from Fresno County) 
(from Hill Vallev lrriaation District) 
ifrom Kern ~u la re  Viiater ~lstr ict) '  
(from Rag Gulch Water District) 
(from Tri Valley Water District) 
(from Tulare County) 
(from Lower Tule River lrrigation District) 
(from Pixley lrrigation District) 

Exchanged Entitlement (from Kern County WA) 
Agency total (excludes transferred water) 

California Department of Fish & Game 
Recreation/fish and wildlife water 
General Wheeling 

Agency total 
California Department of Parks and Recreation 

Recreationlfish and wildlife water 

SWP 
Non-SWP 
Area subtotal (SWP water) 

San Joaquln Valley Area 
CVP water conveyed 

Annual contracts 
Green Valley Water District 
Kings County Water District 
Lakeside lrrigation Water District 
Musco Olive Products, Inc. 
Tracy Golf and Country Club 
Cawelo Water District 
Veterans Administration Cemetery 

Subtotal 
Cross Valley Canal Contracts 
Fresno County 
(Transferred to Westlands Water District) 

Lower Tule River lrrigation District 
(Transferred to Westlands Water District) 

Pixley lrrigation District 
(Transferred to Westlands Water District) 

R'ag Gulch Water District 
(Transferred to Westlands Water District) 

Tular6 County 
(Transferred to Westlands Water District) 

Kern-Tulare Water District (K-TWD) 
(Transferred to westlands Water bistrict) 

Hills Valley Irrigation District 
(Transferred to Westlands Water Districtl 

~ii-valley Water District 
(Transferred to Westlands Water District) 

Subtotal 
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Month 1993 
Total Contract 

Contracting Agency and Type of Service Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Deliveries Entitlement lgg3 I 
San Joaquin Valley Area (continued) 
U.S. Bureau of Reclamation 
Federal wheeling (a 
Decision 1485 water 
Recreationnlah and wildlife water (San Luis) 

Subtotal 
Non-SWP 
Area subtotal (CVP water) 

SWP 
Non-SWP 
Area Total 

Central Coastal Area 
San Luis Obispo County Flood Control and 
Water conservation District 
Entitlement water 

Santa Barbara County Flood Control and 
Water Conservation District 
Entitlement water , 

Non-SWP 
Area total I swp 

Southern California Area 
Antelope Valley-East Kern Water Agency 
Entitlement water 
Carryover entitlement water 
Entitlement transferred from Mojave Water Agency 

Agency total 
Castaic Lake Water Agency 
Entitlement water 

Transferred entitlement water to Westlands WD' 
Agency total ('excluded water) 

Coachella Valley Water District 
Entitlement water 

Agency total 
Crestline-Lake Arrowhead Water Agency 
Entitlement water 
Local water' 

Agency total ('excluded water) 
Desert Water Agency 
Entitlement water 

Agency total 
Littlerock Creek Irrigation District 
Entitlement water 

Agency total 
Metropolitan Water District of Southern California 
Entitlement water 
Carryover entitlement water 
Bypass entitlement water 

Agency total 
Mojave Water Agency 
Entitlement water 
Entitlement water transferred to AVEKWA' 
Local water' 

Agency total (excluded water') 
Palmdale Water District 
Entitlement water 
Carryover entitlement water 

Agency total - .  

a) Kern National Wildlife Refuge USBR. 
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Month 1993 1993 
Total Contract 

Contracting Agency and TLpe of Service Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Deliveries Entitlemenl 

Southern Calltornla Area (continued) 
San Bemardino Valley Municipal Water District 
Entklement water 0 0 0 0 0 0 0 13 127 863 1.061 895 2,959 102,600 
Carryover entitlement water 632 552 218 0 0 0 0 0 0 0 0 0 1,402 
Local water in 0 0 0 0 (yli (557'5; (601) 0 0 0 

621 (%! 0 
0 (2,191) 

Local water out 0 0 0 0 0 0 0 2,191 
Agency total 632 552 218 0 (2) (38) 20 33 127 863 1,061 895 4,361 

San Gabriel Valley Municipal Water District 
Entitlement water 0 0 0 1.795 2.337 1,657 1,715 1,628 1,755 59 1,992 1,242 14,180 28,800 
Carryover entitlement water 0 0 0 217 0 0 0 0 0 0 0 0 217 
Agency total 0 0 0 2.012 2,337 1,657 1,715 1,628 1,755 59 1,992 1,242 14,397 

San Gorgonio Pass Water Agency 
Entitlement water 0 0 0 0 0 0 0 0 0 0 0 0 0 17,300 

Ventura County Flood Control District 
Entitlement water 0 0 0 0 0 0 0 0 0 0 0 0 0 20,000 

Los Angeles Department of Water and Power 
Local water in 0 0 0 0 0 0 0 0 0 0 0 0 0 
Local water out 0 0 0 0 0 0 0 0 0 0 0 0 0 
Agency total 0 0 0 0 0 0 0 0 0 0 0 0 0 

Recreationlfish and wildlife water 41 60 82 137 170 185 183 229 222 167 130 90 1.676 1 i K S W P  
Area total 

Total loan water from SWP 
Total payback for loan water 
Recreationnish and wildlife water 
93 Operational release water (a 
Subtotal (SWP water) 

- 

Vallejo permit water 
Regulated delivery of local supply 
Total local water in 
Total local water out 
1992 Drought Water Bank water 
General wheeling 
Conveying CVP water, annual contract 
Conveying CVP water, Cross Valley Canal 
Conveying CVP water. Decision 1485 
Conveying CVP water, Kern National Wildlife 
Refuge USER 

Conveying CVP water, recreationlfish and 
wildlife water (San Luis) 

All Agenclea 
Total 1993 entitlement water 
Total 1992 carryover entitlement water 
Total 1993 Article 12(d) M & l water 

Subtotal (entitlement water delivered) 

Subtotal (other water) 10,568 4,235 3,252 5.932 134,760 122,246 196,922 179,581 78,812 118,555 174,816 46,554 1,076,233 ----- ----- ---- 
Grand Total 55,171 63,262 107,189 125,902 355,321 406,461 499,310 529,841 298,370 309,609 402,367 242,484 3,395,287 4,146,966 

a) Operatlonal release water dellverbd to avoid spillage. 
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Transfers of Entitlement Water and 
Carryover Entitlement Water 

During 1993, a total of 125,033 acre-feet 
of entitlement water and 197 acre-feet of car- 
ryover entitlement water was transferred be- 
tween six SWP long-term contractors and one 
nonSWP water agency as follows: 

Dudley Ridge Water District to West- 
lands Water District, 27,200 acre-feet 

-Dudley Ridge Water District to Kern 
County Water Agency, 197 acre-feet 
(carryover water) 

Kern County Water Agency to West- 
lands Water District, 10,000 acre-feet 

Kern County Water Agency to 
Westlands Water District, 77,600 
acre-feet (exchanged water) 

Oak Flat Water District to Westlands 
Water District, 2,000 acre-feet 

~Tulare Lake Basin Water Storage 
District to Westlands Water District, 
1,624 acre-feet 

Castaic Lake Water Agency to West- 
lands Water District, 5,095 acre-feet 

Mojave Water Agency to Antelope 
Valley-East Kern Water Agency, 
1,514 acre-feet 

Make-up Water 
A total of 1,999 acre-feet of make-up 

water was delivered in 1993 to Solano 
County Water Agency. 

Surplus Water - Unscheduled 
Unscheduled water is surplus water 

that is available for only a short period of 
time when excess water and SWP pumping 
capabilities are available in the Delta. In 
1993, unscheduled water was not delivered 
to water contractors. 

Water for Recreation and 
Fish and Wildlife 

A total of 2,609 acre-feet of SWP water 
was conveyed for recreational use and en- 
hancement of fish and wildlife: 

Recreational Use: SWP delivered 860 
acre-feet of water for facilities at 
Lake Del Valle, O'Neill Forebay, 
Silverwood Lake, Lake Perris, and 
Castaic Lake. In addition, 1,025 
acre-feet was delivered to Castaic 
Lagoon, an impoundment down- 
stream from Castaic Lake devoted 
entirely to recreation. 
WildlifeManagement: SWP delivered 
188 acre-feet of water to use in man- 
aging wildlife in the Pilibos Wildlife 
Area, 40 miles south of Los Banos, 
and on about 770 acres of land near 
O'Neill Forebay. 

Loans of SWP Water 
The SWP loan program provided sur- 

face water to agricultural contractors dur- 
ing peak irrigation periods when ground 
water, pumped at a constant rate from agri- 
cultural contractors' wells, could not meet 
contractors' short-term water supply needs. 

In January and February 1993, the 
SWP loaned 625 acre-feet of water to 
Kern County Water Agency as an exten- 
sion of the loan program initiated in 
1991. Kern County paid back the 625 
acre-feet in early 1993. 

Non-Project Water 
In 1993, SWP facilities were used to 

deliver non-Project water for other agen- 
cies, including the Central Valley Project. 
In addition, SWP facilities were used to 
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deliver water purchased from the 1992 
Drought Water Bank. Also included in this 
category is non-Project water conveyed 
from one agency to another. 

Central Valley Project Water 
In 1993, the Department conveyed 

233,142 acre-feet of CVP water through SWP 
facilities. The deliveries were accomplished 
according to agreements negotiated with 
USBR throughout the year as well as with 
participants of existing three-party contracts 
for the use of the Cross Valley Canal. 

Musco Olive Products, Inc.: According 
to terms of two conveyance agree- 
ments with USBR, the Department 
agreed to convey to CW water con- 
tractors water furnished by USBR at 
O'Neill Forebay. From January 1 
through December 31,1993, the De- 
partment delivered 179 acre-feet of 
water to Musco Olive Products, Inc. 
US. Fish and Wildlve Seruice: The 
Department conveyed 12,552 acre- 
feet of CW water for the USFWS 
according to provisions of two 
agreements with USBR. That water 
was conveyed in February and from 
October through December 1993 to 
the Kern National Wildlife Refuge. 
US. Depament of Veterans Afairs: An 
annual agreement was signed with the 
USBR to convey CVP water for the 
USDVA. A long-term agreement is 
being negotiated. In 1993,29 acre- 
feet of water was delivered through 
SWP facilities to maintain the San 
Joaquin Valley National Cemetery 
near Santa Nella, California. 
Cross Valley Canal Contractors: The 
Cross Valley Canal in Kern County 

is used by six CW water or irriga- 
tion districts and two counties to 
obtain water from the California 
Aqueduct. These districts and coun- 
ties include Hills Valley, Lower Tule 
River, and Pixley Irrigation Dis- 
tricts; Kern-Tulare, Rag Gulch, and 
Tri-Valley Water Districts; and 
Fresno and Tulare counties. In 1993, 
all eight CVC contractors transferred 
a total of 25,421 acre-feet to West- 
lands Water District. Of that amount, 
23,177 acre-feet was stored in the 
Department's share of San Luis Res- 
ervoir, and 2,244 acre-feet in the 
USBR share of storage. The water was 
later released for delivery. 
Electrical energy required to convey 

CW water through Harvey 0. Banks Delta 
Pumping Plant and Dos Amigos Pumping 
Plant was supplied as needed by the USBR. 

Water Transfers 
During 1993, the Department con- 

veyed non-Project water according to terms 
of several water transfer agreements. Non- 
Project water includes water purchased 
through the 1992 Drought Water Bank as 
well as water purchased by other agencies 
from non-SWP sources. 

1992 Drought Water Bank: In 1993, the 
Department conveyed 5,219 acre-feet 
of 1992 Drought Water Bank water to 
the city of San Francisco. 
Feather River Area: Nine non-Project 
agencies in the Feather River area 
received 822,589 acre-feet. Those 
agencies are Last Chance Creek 
Water District, Thermalito Irriga- 
tion District, Oroville-Wyandotte 
Irrigation District, Western Canal 
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Water District, Joint Water Districts 
Board, Tudor Mutual Water Com- 
pany, Oswald Water District, Gar- 
den Highway Water Company, and 
Plumas Mutual Water Company. 

North Bay Area: In the North Bay 
area, 26 acre-feet of water was deliv- 
ered as Vallejo permit water to Sol- 
ano County Water Agency. The city 
of Vallejo, as a member agency, has 
contractual rights to extra capacity 
in the North Bay Aqueduct to trans- 
port this water for which the city 
has a recognized water right. 

Annual Water Entitlements and 
Water Delivered Since 1962 

Information about annual water enti- 
tlements and water conveyed for the past 
30 years is contained in Table 10-5. The 
following discussion of entitlements and 
water conveyed is arranged according to 
column number. 

Annual Entitlements 
Columns 1 through 7 of Table 10-5 

show the amount of each long-term contrac- 
tor's entitlement water for years 1962 
through 1993 as specified in the entitlement 
schedules (Table A, "Annual Entitlements") 
of the long-term water supply contracts. 

In some instances, those entitlement 
schedules-projections of each contrac- 
tor's need for water to 2035-have been 
amended to meet the needs of individual 
contractors. The amounts of entitlement 
water each contractor may request for 
years 1962 through 2035 may be found in 
Table B-4, "Annual Entitlements to 
Project Water," in Appendix B. 

Water Delivered 
Columns 8 through 16 show water deliv- 

ered or conveyed, including initial fill water 
and operational losses and storage changes. 

Entitlement Water 
Column 8 shows amounts of entitle- 

ment water delivered each year from 1962 
through 1993. In 1993, entitlement water 
delivered to 25 contractors totaled 2,319,054 
acre-feet. That amount includes: 

1992 carryover entitlement water (en- 
titlement water carried over from 
1992 and delivered in 1993), 219,782 
acre-feet; and 
make-up water under Article 12(d) of 
the long-term water supply contracts, 
1,999 acre-feet. 

Surplus and Unscheduled Water 
Surplus water is water in excess of 

that required to meet all demands for 
entitlement water and water to be stored 
in SWP reservoirs. 

Column 9 shows amounts of surplus 
and unscheduled water delivered during 
the year. During 1993, surplus and un- 
scheduled water was not available. 

Other Water 
Column 10 includes amounts of wa- 

ter classified as other water delivered in 
1993, including CVP water conveyed 
through SWP facilities; regulated delivery 
of local supply; water loaned by the SWP; 
water paid back to the SWP; purchased, 
emergency relief, and preconsolidation 
repayment water; Vallejo water rights 
permit water; 1992 Drought Water Bank 
water; and local water released and taken 
out of the SWP system. 



TABLE 10-5 
Total Amounts of Annual Water Entitlements and Water Conveyed, by Type, 1962 through 1993 

(Acre-Feet) 
Annual Entitlements According to Long-Term Water Supply Contracts Water Conveyed 

upper San 
Delivenies Operational 

Feather North South Joaquin Central Southern Surplus and Feather Initial Losses and 
River Bay Bay Valley Coastal California Entitlement Unscheduled Other River Recreation Fill Storage 
Area Area Area Area Area Area Total Water Water (a Water (b Diversions (c Water Subtotal Water Changes (d Total 

Year (1) (2) (3) (4) (5) (6) (7) (8) (9) (101 (1 1) (12) (13) f 14) (15) . (16) 

1992 11,920 32.010 171.900 1,342,300 70.486 2,510,200 4,138,816 1,471,199 (I 1,156 145,044 613,978 2,805 2,233,982 0 (83,541) 2,170,441 
1993 11,960 34,620 177,400 1,342,300 70,486 2,510,200 4,146,966 2,315,098 0 253,644 822,589 2,609 3,395,287 0 726,123 4,121,410 - -- -- ----- -- 
Total 92,340 172,696 3,580,638 20,759,074 496,062 34,156,747 59,259,677 35,672,039 5,898,105 5,817,117 20,665,047 93,796 68,147,451 1,833,697 114.091 70,095,239 

a) Values include amounts of deliveries to short-term contractors (Mustang Water District, 1970-72; Tracy Golf and Country Club, 1974, 1979, and 1980; and Green Valley Water District, 1974, 1975, 1978, 1979, 1980, and 1985; Granite 
Constiuction Company, 1980). 

b) lncludes amounts of SWP and non-SWP water conveyed for SWP and non-SWP contractors. 
c) lncludes amounts of water diverted under various water rights agreements. 
d) Amounts reflect net effect of (1) operational losses from SWP trensportation facilities; (2) changes in reservoir storage south of the Delta; (3) storable local inflows to SWP resewoirs; (4) side inflow to San Luis Canal; and (5) inflow into 

California Aqueduct from Kern River Intertie. 
e) lncludes 37,170 acre-feet of entitlement water carried over from 1985. 
1) lncludes 12,270 acre-feet of surplus water carried over from 1985. 
g) Includes 639 acre-feet of 1988 entitlement water delivered during 1987 and 16171 acre-feet of entitlement water recaptured from ground water storage. 
h) lncludes 67,581 acre-feet of 1987 entitlement water delivered in1988 and 8.749 acre-feet recaptured from ground water storage. 
i lncludes 149.880 acre-feet of 1988 entltlement water delivered in 1989 and 89 acre-feet of 1990 entitlement water delivered durina 1989. 
jj lncludes 1281546 acre-feet of 1989 water delivered in 1990. 
k) lncludes 27,075 acre-feet of 1990 entitlement water and 148 acre-feet of 1992 entitlement water delivered In 1991. 
I) lncludes 92,282 acre-feet of 1991 entitlement water delivered in 1992; 3,484 acre-feet of make-up water; and 72,000 acre-feet recaptured from ground water storage (including 57,171 acre-feet of Ground Water Demonstration Program 
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In 1993, a total of 253,644 acre-feet of 
other water was delivered. 

Feather River Diversions 
Column 1 1 includes amounts of water 

from the Feather River delivered according 
to agreements for water rights water. In 
1993, a total of 822,589 acre-feet in this 
category was delivered to contractors in 
the Feather River area. 

Recreation Water 
Column 12 shows water conveyed for 

recreational use or to provide water or 
improve water quality for fish and wildlife. 
In 1993, a total of 2,609 acre-feet of SWP 
water was conveyed for this purpose. 

Initial Fill Water 
The quantities listed in Column 14 

represent the amounts used to initially 
fill to maximum operational capacities 

the aqueducts and reservoirs south of the 
Delta. Initial filling began in 1962 with 
the filling of the South Bay Aqueduct and 
was completed in 1979 when Lake Perris 
reached its maximum operational capaci- 
ty of 127,000 acre-feet. 

Operational Losses 
Column 15 includes the total 

amounts of water lost through evapora- 
tion and seepage, net storage changes in 
reservoirs south of the Delta, and amounts 
of inflow from local drainage areas, includ- 
ing inflows into San Luis Canal and from 
the Kern River Intertie. In 1993, that 
amount totaled '726,123 acre-feet. 

Negative values are indicated for years 
when withdrawals and evaporation from 
reservoirs south of the Delta exceeded the 
amounts of water added to the reservoirs. 

Information for thii chapter was provided 
by the State Water Project Analysis Office. 
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Significant Events 

SWP facilities consumed 4.51 billion 
kilowatt-hours; this increase of 5.6 
percent over 1992 represents the 
first increase in energy requirement 
since 1990. 

SWP hydroelectric powerplants gener- 
ated 3.25 billion kilowatt-hours, while 
its coal-fired resource generated 1.20 
billion kilowatt-hours. 

The Department purchased 1.44 bil- 
lion kilowatt-hours of energy at a cost 
of $23.38 million, while additional 
costs for associated capacity, transmis- 
sion and dispatching services totaled 
$22.24 million. 

The Department sold 4.1'7 billion 
kilowatt-hours of energy with reve- 
nues of $93.4'7 million and also re- 
ceived $17.59 million in revenue 
from capacity sales and transmission 
service arrangements. 

The Department's two major ex- 
change agreements produced about 
2.33 billion kilowatt-hours in net 
energy for the SWP. 

The Department formed a task force 
to make recommendations for the 
power resources program when 
major SWP power contracts begin 
to expire in 2004. 
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The State Water Project requires de- 
pendable, economical sources of power to 
deliver affordable water to long-term contrac- 
tors. Responding to that need, the Depart- 
ment of Water Resources has developed and 
administers a comprehensive power resourc- 
es program. Key elements of the program 
include strategic timing of generation and 
pumping schedules, purchases of power re- 
sources and transmission services, short-term 
sales of occasional power surpluses, and stud- 
ies of power resources for future needs. 

SWP Power Resources 
Program 

The goals of the SWP power resources 
program are to: 

obtain reliable, environmentally sen- 
sitive, and competitively priced pow- 
er sources and transmission services 
sufficient for operating the SWP; 
develop and manage power resources 
to minimize the cost of water deliver- 
ies to SWP contractors; 
minimize impacts on the SWP when 
major contractual power arrange- 
ments begin to expire in 2004; 
meet responsibilities and criteria of 
the Western System Coordinating 
Council; and 
conform with regulations of the Cal- 
ifornia Energy Commission and the 
Federal Energy Regulatory Commis- 
sion. 

To achieve these goals, the Depart- 
ment constructed its own power facilities 
and contracted for long-term power re- 

water storage and conveyance capacities 
that can allow the Department to operate 
SWP pumps somewhat independently of 
water delivery needs. This pumping load 
and generation control enables the Depart- 
ment to enter into advantageous agree- 
ments with other electric utilities. Those 
agreements complement the use of SWP 
generation to meet SWP power require- 
ments. 

Existing SWP Power Facilities 
The Department owns-jointly or sole- 

ly-hydroelectric, coal, and geothermal pow- 
erplants. Figure 11-1 shows the names and 
locations of those facilities. 

Hydroelectric 
Economical hydroelectric generation 

provides the largest share of the SWP power 
resources. The combined 900-megawatt 
(MW) Edward Hyatt Pumping-Generating 
Plant and Thermalito Pumping-Generating 
Plant (Hyatt-Thermalito) generate about 2.2 
billion kilowatt-hours (kWh) in a median wa- 
ter year, while the 3 MW Thermalito Diver- 
sion Dam Powerplant adds another 24 million 
kWh a year. 

Generation at existing SWP aqueduct 
recovery plants, William R. Gianelli, Alamo, 
Devil Canyon, and William E. Warne, varies 
with the amount of water conveyed. These 
four plants generate about one-sixth of the 
total energy used by the SWP. (William R. 
Gianelli Pumping-Generating Plant is a 
joint SWP [222 MW] and U.S. Bureau of 
Reclamation [202 MW] facility.) 

sources with many electric utilities. In addi- coal 
tion, the Department arranged for 
transmission service between the SWP pow- Since July 1983, the Department has 

received energy from Reid Gardner Power- er resources and pumping loads and inter- 
plant, a coal-fired facility near Las Vegas, connected utilities. The power resources 

program also takes advantage of the SWP Nevada. Reid Gardner consists of four 
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Yorba Linda 
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Fig 11-1. Names, Locations, and Generating Capacity of Primary Power Facilities 
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units. The Department owns 67.8 percent 
of Unit 4 (169.5 MW based on nameplate 
capacity of 250 MW), while Nevada Power 
Company owns the remainder of Unit 4 as 
well as all of Units 1,2, and 3. 

According to the Reid Gardner Unit 
4 Participation Agreement, the Depart- 
ment receives up to 245 MW from Unit 4 
(based on generating capacity of 275 MW) 
subject to NPC's limited right to interrupt 
the Department's energy deliveries during 
specified periods. Whenever NPC inter- 
rupts the Department's scheduled energy, 
the Department receives payment based 
on NPC's combustion turbine costs. 

The turbine at Reid Gardner was 
upgraded in June 1990 to use the excess 
boiler capacity of Unit 4. The upgrade 
increased the plant's generation capacity 
by approximately 15 MW. The Depart- 
ment and NPC shared the cost of the up- 
grade in proportion to their ownership. 

The Department will allow NPC to 
use its share of the Unit 4 upgraded ca- 
pacity and take the energy produced by 
the Unit 4 upgrade through August 31, 
1998. Starting September 1, 1998, the 
Department will have available for its 
use the entire amount of the upgraded 
capacity with energy for the remaining 
term of the Participation Agreement. 
Also, beginning in 1998, NPC has the 
option each year to buy up to 6 percent 
of the Department's ownership. The util- 
ity is required to give the Department a 
five-year notice to exercise each year's 
option (1993 notice for 1998 option). 

Nevada Power Company did not give 
a notice in 1993 to exercise its 1998 o p  
tion. Therefore, the Department will re- 
tain its full output for 1998. 

Geothermal 
The Department had planned to devel- 

op and operate two geothermal power plants, 
Bottle Rock and South Geysers. The Depart- 
ment constructed Bottle Rock Powerplant in 
1985 (and operated it until 1990) and be- 
gan construction of South Geysers Power- 
plant 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 Rock, 
for potential geothermal use. 

Bottle Rock Powerplant, in the Gey- 
sers area of Lake County, is owned and was 
operated and maintained by the Depart- 
ment from February 1985 until December 
1990, when the facility was taken out of 
service. Because lower-cost energy was 
available, the Department determined that 
drilling for additional steam needed to 
keep the plant operating was uneconomi- 
cal. The Department is exploring the possi- 
bility of leasing or selling this plant. 

The Department had planned another 
geothermal facility, South Geysers Power- 
plant, in Sonoma County. Three steam 
wells originally drilled on the property pro- 
vided the basis for the Department's deci- 
sion to construct the plant. However, 
subsequent drilling for steam wells resulted 
in an insufficient supply of steam to sup 
port a 55 MW power plant. 

In 1985, the Department delayed com- 
pletion of South Geysers due to the question- 
able steam supply and the availability of other 
sources of economical energy. On May 4, 
1990, Bechtel Power Corporation purchased 
the major components of the plant (steam 
turbine generator, condenser, and associated 
items) for $5.5 million. The Department is 
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exploring the possibility of leasing or selling 
the steam field and power plant site for alter- 
native uses. 

The Department leases the mineral 
rights to the Binkley Ranch Club (located 
north of the Francisco leasehold and Bottle 
Rock Powerplant) from the federal govern- 
ment. The Department obtained the neces- 
sary permits to construct a well pad on the 
leasehold, which provides a supplemental 
source of steam for Bottle Rock if the eco- 
nomics of operating geothermal facilities 
improve. 

Future SWP Power Facilities 
To meet future SWP power require- 

ments, the Department also considers and 
evaluates new power resources. When consid- 
ering or evaluating those resources, the De- 
partment reviews the SWP power 
requirements and analyzes the type of re- 
source and its cost. A potential power re- 
source may be considered based on the 
following factors: 

capability for meeting anticipated 
power requirements for pumping; 
availability of transmission access; 

To provide for future increases in wa- 
ter deliveries, other facilities are under de- 
velopment. Devil Canyon Powerplant has 
been enlarged and will soon be operational; 
Mojave Siphon Powerplant is being con- 
structed; and San Luis Obispo Powerplant 
is in the design stage. 

Devil Canyon Powerplant 
Enlargement 

Devil Canyon Powerplant was en- 
larged to accommodate units 3 and 4, 
which increased the plant's nameplate 
rating by 160 MW. Commercial operation 
is scheduled to begin in late 1994 when 
construction of a second afterbay is com- 
pleted. Construction of the second after- 
bay began in 1992. 

Mojave Siphon Powerplant 
Mojave Siphon Powerplant is under 

construction on the East Branch of the Cal- 
ifornia Aqueduct. This power plant, with a 
nameplate rating of 32.4 MW, will be locat- 
ed upstream of Silverwood Lake. The pow- 
er plant is scheduled to begin commercial 
operation in 1995. 

anticipated water deliveries to con- 
tractors; San Luis Obispo Powerplant 

cost of the resource; San Luis Obispo Powerplant, a pro- 

* availability and cost of financing; posed 3.7 MW power recovery facility, is 

. environmental impacts and costs of envisioned as part of the Coastal Branch, 

mitigation; and Phase 11. The power plant, upon construc- 

operating characteristics. tion, would be operational in 1996. 
- 

Potential power resources being con- 
sidered by the Department include a sec- Contractual Resource 
ond unit at Alamo Powerplant, a third unit Arrangements 
at William E. Warne Powerplant, additional Through joint development, ex- 
capacity at Hyatt-Thermalito, and off- changes, and purchases, the Department 
stream pumped-storage power facilities obtains a significant amount of capacity 
associated with the proposed Los Banos and energy for SWP operations from oth- 
Grandes Reservoir. er utilities throughout California, the 
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Northwest, and the Southwest. Under 
these agreements, the Department can 
sell, buy, or exchange energy. 

Some agreements provide for the De- 
partment to sell, buy, and/or exchange short- 
term firm capacity and/or firm energy 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. 

Negotiations continue with various 
utilities in the Pacific Northwest to develop 
long-term arrangements for purchases, 
sales, and exchanges to take advantage of 
the Department's 300 MW transmission 
capacity on the extra-high voltage Pacific 
Northwest Intertie. 

To reduce the SWP power costs, the 
Department will continue to use the EHV 
Intertie and negotiate with utilities in Cali- 
fornia, the Northwest, and the Southwest 
for purchases and sales of power. 

Table 11-1 lists the Department's 
power contracts. 

Joint Development 
In 1966, the Department entered into a 

contract with the Los Angeles Department of 
Water and Power forjoint development of 
the West Branch of the California Aqueduct. 
The LADWP constructed and operates Casta- 
ic Powerplant, which is electrically connected 
to the LADWP transmission system at the 
Sylmar Substation. 

The Department receives capacity 
and energy at the Sylmar Substation 
based on weekly water schedules through 
the West Branch. 

Energy Exchanges 
The largest portion of the energy used 

by the SWP is provided by the 1979 Power 
Contract and the 1981 Capacity -Exchange 
Agreement with Southern California Edison 

Company. Services began in April 1983 
under the Power Contract and in April 
1987 under the CEA. 

According to terms of the Power Con- 
tract, the Department provides SCE with up 
to: 

350 MW of capacity and approxi- 
mately 40 percent of the energy 
from Hyatt-Thermalito; 

120 MW of capacity and all the ener- 
gy generated by Devil Canyon Pow- 
erplant units 1 and 2; and 

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 amount 
of energy provided to SCE from Hyatt- 
Thermalito, Devil Canyon Powerplant, and 
Alamo Powerplant plus an additional 
amount of energy as payment for the capac- 
ity. The amount of additional energy is de- 
termined annually based on the 
Capacity-Energy Exchange Formula defined 
in the 1979 Power Contract. The formula 
determines the value of capacity in dollars 
and converts the dollar amounts into an 
equivalent amount of off-peak energy. 

According to terms of the CEA, the 
Department each year must provide 412.5 
million kwh of energy to SCE during on- 
peak periods at a maximum delivery rate of 
225 MW. SCE returns, during mid-peak and 
off-peak periods, approximately 1 10 percent 
of the energy provided by the Department. 

In addition, SCE waives 75 percent of 
its charges to the Department for specified 
firm transmission service provided to the 
SWP pumping and generating facilities. 
SCE also makes an annual payment of 
$900,000 to the Department. 

The Department also contracts for the 
energy output of five hydroelectric plants 
owned and operated by the Metropolitan 



TABLE 11 -1 
Power Contracts, by Title and Date Signed 

Contract Title and Effective 
Date Signed Name of Contractor Purpose Through 

1. West Branch Cooperative Los Angeles Department Provides for joint development of Castaic Dec. 31,2014 
Development (912166) of Water and Power Power Project on California Aqueduct, 

West Branch 
2. Extra High Voltage (EHV) Pacific Gas & Electric Provides transmission of 300 MW of EHV from Dec. 31,2004 

lntertie (811167) Company, Southern Oregon border to specific points in California 
California Edison by SWP and purchase of off-peak energy to 
Company, San Diego extent of purchased transmission capacity 
Gas and Electric 
Company 

3. Fourth Supplemental Department of Water Replaces power sale contract; effective 4/1/83 Repayment of 
Resolution, Oroville (9128177) Resources (DWR) last bonds or 

Resolution Nov. 29,2017, 
whichever 
later 

4. District-State Hydroelectric Metropolitan Water Provides for purchase of output from five small At least to 
Power Sale Contract (1/9/78) District of Southern hydro developments totaling 29.5 MW of Mar. 31,2008 

California capacity; effective 4/1/83 
5. San Diego Gas and Electric San Diego Gas and Establishes extent of SDG&E obligation to 

Company EHV Settlement Electric Company supply off-peak energy during the remaining 
(5/25/78) term of EHV contract and resolves disputes 

concerning Department of Water Resources 
use of its EHV transmission entitlement Dec. 31,2004 

6. Reid Gardner Unit 4 
Participation (711 1/79) 

7. Southern California 
Edison-Department of Water 
Resources 1979 (1 011 1/79) 

8. Firm Transmission Service 
Agreement (1011 1/79) 

9. Power Contract (1 011 1/79) 

10. Pine Flat (1 1/6/79) 

1 1. Emergency Service 
Agreement (7121180) 

13. Power Sale Agreement 
(511 4/82) 

14. Generation Replacement 
Agreement (611 4/82) 

Nevada Power Company 

Southern California Edison 
Company 

Southern California Edison 
Company 

Southern California Edison 
Company 

Kings River conservation 
District 

Southern California Edison 
Company 

Southem California Edison 
Company 

TERA Power Corporation 

Southern California 
Edison Company 

Establishes joint ownership of an additional unit 
at an existing coal-fired plant near Las Vegas 

Establishes rate of SCE off-peak energy under 
EHV contract; effective 1/1/83 

Provides transmission service between El Dorado 
and Vincent substations for Reid Gardner 

Beginning 4/1/83, provides: 
a. Transmission service in SCE service area 
b. Rights to purchase up to 300 MW firm 

capacity and/or spinning reserves 
c. Rights to purchase off-peak energy 
d. Exchanges of off-peak energy for 485 MW 

of DWR on-peak capacity 
Purchases hydroelectric output from Pine Flat 
Power Plant 

Establishes emergency service between parties 

Effective 4/2/87, exchanges 225 MW of on-peak 
capacity from Hyatt-Thermalito for: 
a. Up to 600 MW of SCE capacity 

during off-peak periods 
b. Up to 225 MW of SCE capacity during 

partial-peak periods 
c. A 75 percent reduction in transmission 

service charges for transmission under 
power contract and firm transmission 
service agreement 

d. An annual payment of $900,000 to DWR 
Provides for sale of energy to Department 
from wind-powered generation facilities 
constructed by TERA 

Provides energy fro@ DWR resources to 
replace lost generation of two SCE plants 
on San Bernardino Valley Municipal Water 
District System 

July 25,2013 

Dec. 31,2004 

July 25,2013 

Dec. 31,2004 

Mar. 31,2034 

Dec. 31,2004 

Dec. 31,2004 

May 2,2002 

May 31,201 2 



TABLE 1 1-1 
Power Contracts, by Title and Date Signed (Continued) 
-- - 

Contract Title and 
Date Signed Name of Contractor Purpose 

Effective 
Through 

Dec. 31,2004/ 
Jan. 1,2005 

15. Southern California Edison 
EHV Settlement Agreement 
Pacific Gas and Electric EHV 
Settlement Agreement 
(1 2/31 182) 

16. lnterchange Agreement 
(6129183) 

17. Greg Avenue Powerplant 
Energy Exchange Agreement 
(8129183) 

Southern California Edison Establishes extent of DWR's ability to exercise 
Company1 Pacific Gas its rights to 300 MW of EVH transmission from 
and Electric Company Pacific Northwest. PG&E agreement also 

defines rate for EHV off-peak energy purchases 

San Diego Gas and Electric Exchanges energy between SDG&E and DWR 
Company 

Los Angeles Department of Exchanges DWR entitlement to Greg Avenue 
Water and Power Powerplant energy for credit and off-peak 

energy 

July 31,201 0 

Until terminated 
by either party 
upon two-year 
advance 
written notice 

Until terminated 
by either party 

18. Economy Energy Agreement Los Angeles Department of Permits sale of economy energy bilaterally 
(91W83) Water and Power 

19. Coordination Agreement Southern California Edison Sells nonfirm energy to SCE; allows short-term 
between Southern California Company exchanges; allows SCE to bank energy at 
Edison and Department of San Luis Reservoir; allows for seasonal 
Water Resources (1 018183) capacity and energy exchange 

20. Energy Interchange Agreement Tucson Electric Power Permits sale of economy energy bilaterally 
(616184) Company 

Dec. 31,2005 

Dm. 31,2008 

Dec. 31,201 2 21. Energy Interchange Agreement City of Glendale Permits sale of economy energy bilaterally 
(7127184) 

22. Energy Interchange Agreement City of Pasadena Permits sale of economy energy bilaterally 
(7127184) 

23. inergy Interchange Agreement City of Riverside Permits sale of economy energy bilaterally 
(7127184) 

24. Energy Interchange Agreement City of Burbank Permits sale of economy energy bilaterally 
(7131 184) 

Dec. 31.2013 

25. lnterconnection Agreement Nevada Power Company Permits sale of economy energy bilaterally 
(7131 184) 

26. Energy Interchange Agreement City of Anaheim Permits sale of economy energy bilaterally 
(911 7184) 

27. Service Agreement (1 1/1/84) Montana Power Company Permits sale of economy energy bilaterally 

Dec. 31,2006 

Dec. 31,201 3 

Until terminated 
by either party 

Dec. 31,201 3 28. Economy Energy Agreement 
(1 1/6/84) 

29. Energy lnterchange Agreement 
(1 2/1/84) 

Salt River Project Permits sale of economy energy bilaterally 

Northern California Power Permits sale of economy energy bilaterally 
Agency 

Southern California Edison Provides interruptible transmission service 
Company between Palo Verde Generating Station and 

Vincent Substation, between El Dorado and 
Mead substations, and so fotth 

Dec. 31,2009 

30. Southern California Edison- 
Department of Water 
Resources Interruptible 
Transmission Service 
Agreement (1211 9/84) 

31. Service Agreement (1ff185) 

Dec. 31.2004 

Idaho Power Company Sells firm and nonfirm energy to DWR Until terminated 
by either party 

Dec. 31,201 0 32. Energy lnterchange Agreement El Paso Electric Company Permits sale of economy energy bilaterally 
(411 8/85) 

33. lnterconnection Agreement 
(411 8/85) 

34. Energy lnterchange Agreement 
(4130185) 

35. lnterconnection Agreement 
(4130185) 

Portland General Electric Permits sale of economy energy bilaterally 
Company 

Seattle City Light Permits sale of economy energy bilaterally 

Dec. 31,201 0 

Dec. 31,201 5 

Pacific Power and Light Permits sale of economy energy bilaterally 
Company 

Dec. 31,2009 

36. Power and Energy lnterchange 
Agreement (613185) 

37. Service Agreement (811 3185) 

Arizona Public Service Permits sale of economy energy bilaterally 
Company 

Washington Water Power Sells nonfirm energy to DWR 
Company 

Dec. 31,201 0 

Until terminated 
by either party 



TABLE 1 1-1 
Power Contracts, by Title and Date Signed (Continued) 

Contract TMe and Effective 
Date Signed Name of Contractor Purpose Through 

38. Energy Interchange Agreement City of Santa Clara Permits sale of economy energy bilaterally Dec. 31,2008 
(81201851 

Western Area Power 
Administration 
(Sacramento Area Office) 

Bonneville Power 
Administration 

Metropolitan Water 
District of Southern 
California 

Sells nonfirm energy to Westem Area Power Dec. 31,2004 
Administration 

40. Bonneville Power 
Administration (915187) 

Provides for purchase of surplus BPA energy Dec. 4,2017 
at Oregon-California border 
Provides for bilateral energy transactions and Sep. 30,2017 
exchanges; SWP and MWD Colorado 
River Aqueduct operations coordination 

41. Department of Water 
Resources-Metropolitan 
Water District Coordination 
Agreement (2/26188) 

42. Energy lnterchange 
Agreement (417188) 

43. Energy lnterchange Agreement 
(411 2/88) 

City of Vernon Permits sale of economy energy bilaterally Dec. 31,201 3 

Eugene Water and Electric 
Board 

Permits sale of economy energy bilaterally Dec. 31,201 3 

44. CapacitylEnergy lnterchange Modesto lrrigation District 
(911 3/88) 

45. Agreement of Cotenancy in the Pacific Gas and Electric 
Castle Rock Junction-Lakeville Company, Northern 
230-kV Transmission Line California Power Agency, 
(511 0189) and City of Santa Clara 

46. Castle Rock Junction-Lakeville Northern California Power 
Transmission Service Agency and City of Santa 
Agreement (511 0189) Clara 

47. Interchange Agreement Turlock Irrigation District 
(811 5189) 

Sells capacity and associated energy to MID as Dec. 31,2017 
available; bilateral sale of economy energy 

Establishes transmission ownership of Castle Dec. 31,2014 
Rock Junction-Lakeville 230-kV 
transmission line 

Provides transmission service to NCPA and Dec. 31,201 4 
City of Santa Clara 

Permits sale of economy energy bilaterally Dec. 31,201 3 

48. Agreement for Sale of 
Interruptible Energy (1011189) 

British Columbia Power 
Export Corporation 

Sells B. C. Hydro surplus interruptible energy 
to DWR 

Dec. 31,201 0 
or on one- 
month notice 
by either party 

Dec. 31,1993 49. Power Sale Agreement 
(1 111 8192) 

50. Power Sale Agreement 
(3131 190) 

51. CapacitylEnergy lnterchange 
(1 111 3190) 

52. Power Sale Agreement 
(1 2/13/90) 

53. Power Purchase Agreement 
(4128191 ) 

54. Power Sale Agreement 
(1 2/23/92) 

55. Energy Purchase Agreement 
(611 4182) 

City of Vernon Sells firm capacity and associated energy, 
1993-1 994 

Modesto lrrigation District Sells firm capacity and associated energy, 
1991 -1992 

Permits bilateral sale of capacity and 
associated energy, and economy energy 

Dec. 31,1994 

Sacramento Municipal 
Utility District 

Turlock lrrigation District 

Dec. 31,201 5 

Allows 1993-94 sale of firm capacity 
and associated energy 

Dec. 31,1994 

Pacific Power and Light 
Company 

System purchase of firm capacity and 
associated energy (1 00 MW) 

Sells capacity and associated energy, 
1993-1 997 associated energy 

Dec. 31,2004 

Modesto lrrigation District Dec. 31,1997 

San Bernardino Valley 
Municipal Water District 

Provides for SBVMWD to pay for energy 
supplied to SCE under the Generation 
Replacement Agreement, and gives DWR 
the option to develop four small hydro 
plants on the SBVMWD system 

Provides 1,355 MW of firm energy 
transmission service in PG&E service 
areas effective 4/1/83 

May 31,2012 

56. Comprehensive Agreement 
(4122/82) 

Pacific Gas and Electric 
Company 

Dec. 31,2004 
with option for 
10-year 
extension 

57. Power Sale Agreement 
(4127192) 

City of Riverside Permits sale of capacity and associated 
energy (20 MW, May to October) 

Until terminated 
by either party 
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Water District of Southern California. The 
total capacity of those plants is 30 MW. To 
utilize this resource efficiently, the Depart- 
ment has included it in the exchange ar- 
rangements with SCE. 

According to terms of the 1979 Power 
Contract, SCE receives energy from four of 
these powerplants-Lake Mathews, Foothill 
Feeder, San Dirnas, and Yorba Linda. In 
return, the Department receives off-peak 
energy from SCE averaging 107 percent of 
the total energy provided to SCE from 
those plants. All the energy from the fifth 
plant-Greg Avenue-is provided to LAD- 
WP according to a 1983 agreement be- 
tween LADWP and the Department. The 
utility returns 98.8 percent of this energy to 
the Department during off-peak periods. 

Purchases 
The Department obtains a significant 

amount of energy through long-term and 
short-term purchase agreements with util- 
ities in California, the Northwest, and the 
Southwest. 

Long-Term Purchases 
The Department purchases energy 

from hydroelectric generation developed 
by others. The output of the 165 MW Pine 
Flat Powerplant, owned and operated by 
the Kings River Conservation District, pro- 
vides the SWP about 400 million kwh of 
energy in median water years. 

The Department also purchases wind- 
generated energy from TERA Power Cor- 
poration. The energy is delivered from the 
Bethany Wind Park to the South Bay 
Pumping Plant near Tracy. Originally 
TERA installed 168 wind machines, with a 
total capacity of 9.45 MW. However, be- 
cause of mechanical failures and subse- 
quent litigation involving the developer, 
investors, and manufacturers, many ma- 

chines are out of service. As of December 
1993, approximately 50 units generate 
about 4.5 million kwh. 

The Department also signed an agree- 
ment with PacifiCorp of Portland, Oregon, 
for the purchase of 100 MW of firm capacity 
and associated energy. That agreement, effec- 
tive June 1,1991, will continue through 2004. 

Short-Term Purchases 
The Department contracted with Pacific 

Gas and Electric Company, SCE, and Bon- 
neville Power Administration (a federal agen- 
cy created to market energy) to purchase 
power when needed. 

Additionally, according to terms of the 
1988 Coordination Agreement between the 
Department and the MWDSC, the Depart- 
ment may purchase surplus energy from 
MWDSC's Colorado River Aqueduct sys- 
tem. The Coordination Agreement pro- 
vides for coordinated operation between 
the SWP and MWDSC's Colorado River 
Aqueduct system. It also provides for: 

monthly surplus firm energy sales 
to MWDSC; 
economy energy sales to MWD; 
surplus energy purchases from the 
Colorado River Aqueduct system; and 
energy exchanges between the De- 
partment and MWD. 

As of December 1993, the Depart- 
ment also had 26 other agreements for 
purchasing interruptible economy energy 
to satisfy unexpected, short-term energy 
shortages. Table 11-1 presents informa- 
tion about contracts for economy energy 
sales, purchases, transmission services, 
and long-term power agreements. 
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Contractual Transmission services, the Department continually inves- 

Arrangements 
Although it is able to acquire genera- 

tion independently, the Department de- 
pends on other sources for transmission 
services. The PG&E and SCE transmission 
systems are the Department's primary pro- 
viders of transmission service between SWP 
power resources and pumping loads and 
interconnected utilities for purchases, sales, 
and exchanges of power. 

Long-Term Transmission Service 
Under the Comprehensive Agreement 

with PG&E, the Department receives 1,355 
MW of firm transmission service over the 
PG&E transmission system between SWP 
pump loads and power resources in north- 
ern and central California. The agreement 
also allows the Department to request and 
receive additional firm and interruptible 
transmission service needed. 

To interconnect the SWP loads and 
resources in southern California, the Depart- 
ment receives transmission service from SCE 
over the SCE transmission system under the 
SCE-DWR Power Contract and Firm Trans- 
mission Service Agreement. 

The Department has also arranged for 
300 MW of long-term transmission entitle- 
ment by the 1967 EHV Contract with 
PG&E, SCE, and the San Diego Gas and 
Electric Company. 

Other SWP transmission needs are 
currently met by contractual arrangements 
with California utilities (see Table 11-1). 

The Department's long-term objectives 
include acquiring its own transmission facil- 
ities between resources and loads where 
feasible and providing additional intercon- 
nections to other potential power sources. 
To improve and expand its transmission 

tigates various alternatives: 
additional transmission capability 
from the California-Oregon border 
to the Tracy Substation; 
alternate transmission paths be- 
tween Department resources and 
loads to achieve a greater degree of 
operating flexibility; and 
additional transmission capability to 
the Southwest. 

The Department continues to work 
with various public and private utilities in 
California to study the need for transmis- 
sion reinforcements and additional trans- 
mission capacity. 

Midway-Wheeler Ridge 
The 1982 Extra High Voltage Settle- 

ment Agreement with PG&E provided the 
Department the option to purchase 75 
percent of the Midway-Wheeler Ridge 
transmission lines. In early 1989, the De- 
partment exercised its option and pur- 
chased a 75 percent share of the lines 
from PG&E. The Department's purchase 
consists of 49.5-circuit-miles of 230 kV 
double circuit transmission from Midway 
Substation to the interconnection point of 
the Chrisman Pumping Plant and three 
circuit-miles of tap lines to Buena Vista, 
Teerink, and Chrisman Pumping Plants. 

The Geysers Transmission 
The 1982 Comprehensive Agreement 

with PG&E provided the Department the 
option to purchase a share of the 230 kV 
double circuit transmission line between 
Castle Rock Junction in the Geysers Area 
and its Lakeville Substation. In 1984, the 
Department exercised that option and pur- 
chased 165 MW of that transmission line. 



Chapter 11 Power Resources 

The Department, along with the North- 
ern California Power Agency, the city of 
Santa Clara, and PG&E, entered into the 
Agreement of Cotenancy in the Castle 
Rock Junction-Lakeville 230 kV Transmis- 
sion Line to set forth their rights and ob- 
ligations as tenants-in-common and for 
the use, operation, and maintenance of 
that transmission line. 

Because of a reduction in the Depart- 
ment's transmission needs in the Geysers 
area, the Department did not need its full 
165 MW share of this line. Therefore, the 
Department entered into the Castle Rock- 
Lakeville Transmission Service Agreement 
with Northern California Power Agency 
and the city of Santa Clara in April 1989. 
Under this agreement, the Department sold 
to NCPA and Santa Clara a total of 55 MW 
of transmission service for the life of the 
facility and another 55 MW through De- 
cember 31,1995, and up to 18 MW for an 
undetermined period. 

Reinforcements 
As provided in the Comprehensive 

Agreement with PG&E, the Department 
requested that the utility add hardware 
reinforcements to its transmission system 
between Los Banos and Midway Substa- 
tions. Those reinforcements were request- 
ed to reduce the curtailment of firm 
transmission service between Department 
resources and loads. PG&E determined 
that reinforcements, estimated to cost over 
$85 million, could be delayed and possibly 
avoided if the Department would be willing 
to drop portions of SWP pump load and 
generation during certain PG&E transmis- 
sion system emergencies. 

In response, the Department worked 
with PG&E to develop a remedial action 
system to ensure that dropping portions of 
pump load and generation would increase 

service reliability without adversely affect- 
ing SWP operations. The remedial action 
system was constructed and declared opera- 
tional on July 22, 1993, at a cost to the De- 
partment of about $5 million. As of that 
date, the Department began receiving more 
reliable transmission service. 

Capacity 
The Department signed two agree- 

ments designed to provide transmission 
capacity. One agreement involves the two 
original 500-kilovolt transmission lines of 
the Pacific Northwest Intertie; the other 
involves a new 500 kV transmission line, 
known as the California Oregon Trans- 
mission Project, which was added to the 
Pacific Northwest Intertie. 

Pacific Northwest lntertie 
In August 196'7, the Department con- 

tracted for 300 MW of transmission ca- 
pacity on the EHV Pacific Northwest 
Intertie from the California-Oregon bor- 
der to the Table Mountain, Tesla, Los 
Banos, and Midway substations. The De- 
partment retains its entire 300 MW share 
of EHV capacity for access to the Pacific 
Northwest; 100 MW of this capacity is 
committed to receiving the long-term 
purchase of 100 MW from PacifiCorp. 

California Oregon Transmission 
Project 

In December 1984, the Department 
signed a memorandum of understanding 
with many public and private California 
utilities. As implemented in the Interim 
Participation Agreement and the Long- 
Term Participation Agreement, the Depart- 
ment has an option to purchase 97 MW of 
transmission capacity on the third 500 kV 
transmission line that connects California 
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with the Pacific Northwest. That option can 
be exercised during a five-year period be- 
ginning in January 2005. The transmission 
line began operation March 17, 1993. The 
LPA has been executed by all the participants 
except one; therefore, operation of the Cali- 
fornia Oregon Transmission Project contin- 
ues under the terms of the IPA. 

Load Management 
Through an extensive computerized 

network, the SWP controls the timing of its 
pumping load. That control system allows 
the Department to minimize the cost of 
power it purchases by maximizing pumping 
during off-peak periods when power costs 
are lower-usually at night-and to sell pow- 
er to other utilities during on-peak periods 
when power costs are high-usdy during 
the day. By taking advantage of this flexibility 
in scheduling the SWP pumping load and 
generation, the Department reduces the net 
cost of power needed for SWP deliveries. 

Sales of Excess Power 
When generation from SWP power re- 

sources occasionally exceeds requirements, 
the Department sells the excess power on the 
market. Currently, the Department contracts 
with approximately 30 utilities for the short- 
term purchase, sale, or exchange of power. 
In addition to selling firm power, the Depart- 
ment may sell power on a day-to-day or hour- 
to-hour basis according to the terms of its 
interchange agreements and of the Western 
System Power Pool agreement. These agree- 
ments provide the basis for making economy 
energy transactions, short-term capacity ener- 
gy sales or exchanges, unit commitments, and 
transmission service purchases. Through 
these contracts, the Department sells excess 
capacity and energy 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. 

SWP Power Operation 
in 1993 

Tables 11-2 through 11-5 present sta- 
tistical information about the SWP power 
operation for calendar year 1993, including 
energy consumed and generated, energy 
exchanged and purchased, and power sold. 

Energy Consumed 
In 1993, energy used at the 19 SWP 

pumping and power plants totaled 4.51 billion 
kilowatt-hours. Table 11-2 shows the amount of 
energy used each month at the SWP pumping 
and power plants to operate the SWP. 

According to terms and conditions of 
various water conveyance contracts and ex- 
change agreements, some water belonging to 
the Central Valley Project is pumped through 
the SWP Harvey 0. Banks Delta Pumping 
Plant and through the CWSWP joint-use 
facilities at Dos Amigos Pumping Plant and 
William R. Gianelli PumpingGenerating 
Plant. USBR furnishes the energy for pump 
ing this water. 

Energy Generated 
Table 11-3 shows amounts of energy 

generated at SWP facilities in 1993, as well as 
energy purchased for the SWP operations. 

Hydroelectric and Coal 
The Hyatt-Thermalito power complex, 

located in Oroville, produces a large 
amount of SWP energy. In 1993, 2.62 bil- 
lion kwh of energy was generated at Hyatt- 
Thermalito. That amount was over three 
times more than the amount generated in 
1992. The increase in generation was due 
to above-average rainfall in the Feather 



TABLE 11 -2 

Energy Used at Pumping Plants and Power Plants in 1993, by Month 
(Millions of Kilowatt-Hours) 

Month 
Pumping Plants and Power Plants Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Now Dec. Total 

Hyatt-Thermalito Pumping-Generating Plant 
(pumpback and station service) 23.40 39.72 32.38 0.09 0.12 0.10 0.04 0.60 0.09 0.15 23.24 0.01 119.94 

North Bay Interim Pumping Plant 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 
Barker Slough Pumping Plant 0.34 0.27 0.28 0.41 0.65 0.65 0.67 0.94 0.77 0.58 0.57 0.40 6.53 
Cordelia Pumping Plant 0.37 0.29 0.22 0.34 0.51 0.81 0.99 0.95 0.65 0.65 0.81 0.69 7.28 
South Bay Pumping Plant 3.11 1.26 1.63 4.33 8.96 10.91 13.14 12.01 6.00 3.97 7.70 8.53 81.55 
Bottle Rock Powerplant 

(required for station service) 0.12 0.09 0.10 0.09 0.08 0.06 0.06 0.05 0.05 0.07 0.10 0.11 0.98 

Del Valle Pumping Plant 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.1 5 
Harvey 0. Banks Delta Pumping Plant 134.98 82.49 33.94 45.54 29.94 35.08 73.66 109.46 109.12 92.62 7.77 111.92 866.52 
William R. Gianelli Pumping-Generating Plant 
(SWP share) 114.62 64.81 10.71 32.71 0.10 0.13 1.13 11.25 50.83 42.00 -0.02 67.64 395.91 

Dos Amigos Pumping Plant (SWP share) 5.21 5.92 13.58 12.22 25.61 35.03 40.64 37.74 26.47 23.87 22.96 27.22 276.47 
Buena Vista Pumping Plant 11.65 6.14 6.27 7.51 22.07 25.07 26.89 26.12 21.29 19.67 9.73 15.71 198.12 

John R. Teerink Wheeler Ridge Pumping Plant 13.39 6.65 4.69 6.90 21.88 23.53 23.43 23.30 22.61 21.39 10.24 16.35 194.36 
Ira J. Chrisman Wind Gap Pumping Plant 30.53 14.99 10.39 14.05 46.94 50.99 50.43 51.16 50.47 47.10 23.23 36.70 426.98 
A. D. Edmonston Pumping Plant 107.54 52.87 35.07 48.14 162.37 175.45 172.85 176.78 176.10 165.08 81.42 129.39 1,483.06 
Alamo Powerplant (station service) 0.06 0.01 0.06 0.06 0.06 0.06 0.06 0.06 0.05 0.06 0.06 0.06 0.66 
Pearblossom Pumping Plant 11.11 6.45 8.95 12.16 21.52 16.83 14.76 20.96 23.83 22.10 20.50 1.59 180.76 

Devil Canyon Powerplant (station service) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.21 0.19 0.17 0.22 0.80 
Oso Pumping Plant 8.81 4.01 0.24 0.24 9.34 12.93 12.55 10.77 9.64 9.26 0.80 14.93 93.52 
William E. Warne Powerplant (station service) 0.07 0.11 0.13 0.12 0.05 0.00 0.00 0.00 0.02 0.04 0.14 0.03 0.71 
Las Perillas Pumping Plant 0.05 0.08 0.37 0.49 1.08 1.22 1.57 1.08 0.56 0.66 0.18 0.44 7.78 
Badger Hill Pumping Plant 0.07 0.17 0.95 1.31,  2.96 3.34 4.28 2.94 1.44 1.70 0.42 1.12 20.70 ----------- 
Subtotal 465.47 286.35 159.98 186.72 354.25 392.20 437.16 486.1 9 500.21 451.17 210.03 433.07 4,362.80 

High voltage transmission losses 5.92 10.11 12.94 13.59 5.34 7.97 15.71 18.53 13.83 15.60 19.64 12.19 151.37 ------------ 
Total Energy Required 471.35 296.46 172.92 200.31 359.59 400.17 452.87 504.72 514.04 466.77 229.67 445.26 4,514.13 



TABLE 11 -3 

Energy Generated and Purchased in 1993, by Month 
(Millions of Kilowatt-Hours) 

Month 
Jan. Feb. Mar. Apr.' May June July Aug. Sep. Oct. Nov. Dec. Total Sources of Energy 

SWP Energy Sources 
Hyatt-Thermalito Powerplant 
William R. Gianelli Pumping-Generating Plant 

(SWP share) 
Alamo Powerplant 

Devil Canyon Powerplant 
Reid Gardner Unit 4 
William E. Warne Powerplant 

Subtotal 

Energy Sources from Long-Term Agreements (a 
Castaic Powerplant 
Metropolitan Water District of Southern California 

small hydroelectric plants 
PacifiCorp 
Pine Flat Powerplant 
TERA Power Corporation 

Power exchange delivered to SCE 
Power exchanae received from SCE 
Power exchange delivered to PGBE 
Power exchange received from PG&E 

Power received from Bonneville Power Administration 
Power exchange delivered to Bonneville Power Administration 
Power exchange received from City of Vernon 
Power exchange delivered to City of Vernon 
Power system deviations account transactions 

Subtotal 

Purchases (a 
Arizona Public Services 
Bonneville Power Administration 
Los Angeles Department of Water and Power 
Montana Power Company 
Northern California Power Agency 

Pacific Gas and Electric Company 
Puget Sound Power and Light Company 
Sacramento Municipal Utility district 
Salt River Agricultural Improvement and 
Power District 

Southem California Edison Company 
Washington Water and Power Company 
Westem Area Power Administration, Lower Colorado 

Subtotal 

/ Total Energy Generated and Purchased 

Less Sales (b 

Total Energy Provided to the SWP 

a) Amounts show actual energy available for SWP use and Include transmission losses, return energy provided for by specific contracts, and other necessary adjustments. 
b) Amount does not include energy to NPC from DWR share of upgraded capacity at Unit No. 4. 
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River watershed during calendar year 1993. 
The 1993 output of Hyatt-Thermalito gen- 
eration exceeded the average annual out- 
put of 2.20 billion kWh. 

Energy generated at the SWP recovery 
plants - Alamo, Devil Canyon, William R 
Gianelli, and William E. Warne - totaled 
about 629 million kwh in 1993, about 22 per- 
cent less than the amount generated in 1992. 

In 1993, the SWP share of energy gen- 
erated at the coal-fired Reid Gardner Unit 
4 totaled 1.20 billion kWh. 

Contractual Resource 
Arrangements and Cost 
SWP power operations rely on con- 

tractual arrangements as well as the SWP 
facilities. Those contractual arrangements 

peak periods. Additional energy is delivered 
to the Department during off-peak periods 
for payment of capacity made available to 
SCE. According to the 1981 Capacity Ex- 
change Agreement, 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 considerations. Those 
two exchange agreements resulted in a net 
of about 2.33 billion kwh to the SWP in 
1993. 

If conditions are favorable, the Depart- 
ment will occasionally enter into energy 
exchanges with other utilities. In 1993, the 
Department had exchange agreements with 
PG&E, the Bonneville Power Administra- 
tion, and the city of Vernon. 

include joint development projects, energy 
exchanges, purchases, and transmission. 

Purchases and Costs 

Table 11-1 provides detailed information In 1993, the Department purchased 

about these contracts. 1.44 billion kWh of energy at a cost of 
$23.38 million. Additionally, associated 

Joint Development costs for capacity, transmission, and dis- 

~ h ~ ~ ~ ~ h  the west ~~~h c~~~~~~~ patching services totaled $22.24 million. 

Development Agreement with LADWP, the Other SWP power costs, including those for 

Department receives energy based on the debt service at Pine Flat Powerplant, totaled 

amount of water scheduled through the West $22.95 million. See Table 11-4 for amounts 

Branch In 1993, LADWp provided 385 mil- and of power, transmission, and other 

lion kwh for the Department's share of ener- services purchased in 1993. 

gy generated at Castaic Power Plant. Long-Term Purchases 

Energy Exchanges According to the Kings River Con- - - - 
The Department has two agreements servation District contract, the Depart- 

with SCE for the purchase and/or ex- ment receives the total output of the 165 

change of power. According to terms of the MW Pine Flat Powerplant. The plant pro- 

1979 Power Contract (in effect since April vided over 600 million kwh to the SWP 

1983), part of the output of the Hyatt-Ther- in 1993 at a total cost of $12.2 million 

malito complex and all output of Alamo including debt service. 

and Devil Canyon powerplants are deliv- The Department also has two other con- 

ered to SCE. Generally, the energy is deliv- tracts for purchasing energy. One contract is 

ered to SCE during on-peak periods and is with PacifiCorp, from which the Department 

returned to the Department during off- purchased 623 million kwh in 1993; the 



TABLE 11 -4 

Power, Transmission, and Other Services Purchased in 
1993 and Costs of Purchases, by Area 

Capacity and 
Energy Transmission Total 

Type of Service Energy Cost Cost Cost 
Name of Supplier Purchased (kwh) (Dollars) (Dollars) (Dolars) 

Power and Transmission Purchases 
Northwest Area 
Bonneville Power Administration Nonfirm energy 85,000 935 935 
Montana Power Company Nonfirm energy 1,650,000 83,472 83,472 
PacifiCorp Firm and nonfirm energy; 

capacity 622,698,000 9,930,168 14,313,600 24,243,768 

Puget Sound Power and Light Company Nonfirm energy 450,000 13,500 13,500 
Washington Water,and Power Company Nonfirm energy 1,121,000 63,224 63.224 

Northern California Area 
Pacific Gas and 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 609,610,752 4,633,042 4,633,042 
PacifiCorp Nonfirm energy; 

transmission and capacity 25,967,000 1,074,257 3,909,596 4,983,853 
TERA Power Corporation Wind energy 2,499,319 170,579 170,579 
Sacramento Municipal Utility District Nonfirm energy 1,738,000 80,393 80,393 
Northern California PowerAgency Nonfirm energy 2,562,000 104,682 104,682 

Southern California Area 
Los Angeles Department of Water and Power Nonfirm energy 1,296,000 43,130 43,130 
Metropolitan Water District of 
Southem California Hydroelectric energy 150,067,320 6,756,031 6,756,031 

Southern California Edison Company Nonfirm energy; transmission 100,000 1,800 2,513,187 2,514,987 

Southwest Area 
Salt River Agricultural Improvement and 

Power District Nonfirm energy 10,076,000 277,128 277,128 
Westem Area Power Administration, 

Lower Colorado Nonfirm energy 6,040,000 112,060 112,060 
Arizona Public Service Nonfirm energy 1,610,000 35,305 35,305 

Subtotal 1,437,570,391 23,379,706 22,236,383 45,616,089 

Other Purchases 
Kings River conservation District Pine Flat operations and 

maintenance 2,358,837 
Pine Flat debt service 5,052,900 

Los Angeles Department of Water and Power Hydro power plant scheduling 1,150 
Nevada Power Company Reid Gardner Unit 4 

operations and maintenance 14,431,951 
Pacific Gas and Electric Company Midway-Wheeler Ridge and 

Bottle Rock transmission 145,455 
Pine Flat ownership and 
Lakeville Line operations and 
maintenance 87,492 

Southern California Edison Company Devil Canyon-Calectric 
Transmission Line 
construction 875,000 

Subtotal 22,952.785 

Total 68,568,874 
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other contract is with TERA Power Corpora- 
tion for energy produced at Bethany Wind 
Park near South Bay Pumping Plant. About 
50 wind turbines were operational at the end 
of 1993, providing about 2.5 million kwh of 
wind-generated energy during the year. 

Under the MWDSC Small Hydro 
Contract, the Department received 150 
million kWh of energy in 1993 from five 
small hydroelectric power plants on the 
MWD system at a cost of $6.8 million. 

The net gain to the SWP during 1993 
from its long-term contracts (see Table 11-1) 
was 4.09 billion kwh (see Table 11-3). 

Short-Term Purchases 
Existing resources and long-term pow- 

er and transmission contracts ensure that 
the SWP has enough power to meet long- 
term needs. Periodically, when the SWP 
power requirements exceed resources dur- 
ing daily operations, short-term purchases 
meet the difference. 

In 1993, the SWP purchased short- 
term energy from 12 utilities. The short- 
term energy purchases totaled 52.71 
million kWh (Table 11-3). 

Transmission Arrangements 
SCE waives 75 percent of its charges 

to the Department for specified firm trans- 
mission service provided to the SWP pump- 
ing and generating facilities. In 1993, 
savings to the Department from SCE waiv- 
ing 75 percent of its firm transmission 
charges was $8,266,102. 

Sales of Excess Power 
In 1993, the Department sold energy to 

25 utilities. The Department also extended 
some contracts to sell surplus firm power to 
Modesto Irrigation District through 1997, 
Turlock Irrigation District through 1994, and 
the city of Riverside indefinitely. 

According to terms of these contracts, 
the Department will provide the utilities 
with varying amounts of firm power. 
Amounts vary monthly and are lower in the 
winter months than in the summer months, 
with maximum power to be provided in 
August. Energy sold to 25 utilities in 1993 
totaled 4.17 billion kwh, which resulted in 
revenues of $93.47 million. The Depart- 
ment also received $17.59 million in reve- 
nues for capacity payments and 
transmission arrangements. 

See Table 11-5 for information about 
energy and other services sold and the rev- 
enue received. 

Forecasting Power 
Operations 

Each year after reviewing the water 
contractors' water delivery requests and the 
construction schedule for future facilities, 
the Department forecasts SWP power re- 
quirements through 2035. Although the 
Department forecasts power requirements 
until 2035, it pays particular attention to 
forecasts through 2004, the year rna~or power 
contracts began to expire. For discussion 
related to post-2004 operations, see "Post- 
2004 Studies" at the end of this chapter. 

Actual SWP power requirements may 
vary significantly from the amounts fore- 
casted. Those variations are due to the 
amount of water available and delivered in 
a given year. For example, dry conditions 
in Northern California could result in a 
reduction of the amount of water available 
for delivery. If full deliveries cannot be 
made, less power will be used than was 
originally forecasted. Power requirements 
could also decrease during a wet year be- 
cause of the availability of water in the San 
Joaquin Valley or Southern California. 



TABLE 11 -5 
Energy sold in 1993 and Revenue from Sales, by Area 

Revenue from 
Energy Revenue from Capacity and 
Sold Energy Sales Transmission Sales 

Name of Purchaser (Mwh) (Dollars) (Dollars) 

Total 
Power Sales 
(Dollars) 

Pacific Northwest Area 
Bonneville Power Administration 
British Columbia Power Export Corporation 
Eugene Water and Electric Board 

PacifiCorp 
Portland General Electric Company 
Seattle City Light 
Washington Water and Power Company 

Northern California Area 
Hetch Hetchy Water and Power 
Modesto Irrigation District 
Northern California Power Agency 

Pacific Gas and Electric Company 
Sacramento Municipal Utility District 
City of Santa Clara 
Turlock lrrigation District 

Southern California Area 
City of Anaheim 
City of Burbank 
City of Glendale 
Los Angeles Department of Water and Power 
Metropolitan Water District of Southern California 

City of Pasadena 
City of Riverside 
San Diego Gas and Electric Company 
Southem California Edison Company 
City of Vernon 

Southwest Area 
Nevada Power Company 
Salt River Agricultural Improvement and 
Power District 

Total 

a) Late payment penalty of $2,488 is not included. 
b) Transmission line operations and maintenance charge of $13,279 is not included. 
c) Emergency Sewice 
d) Transmission line operations and maintenance charge of $1 7,152 is not included. 
e) Interest of $17,440 is not included. 
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Conversely, power requirements could 
exceed the amount originally forecasted if 
actual water deliveries are greater than the 
amounts estimated. For example, if addi- 
tional pumping is needed to refill reser- 
voirs south of the Delta after an 
unexpected dry year, more power will be 
used than was initially forecast. 

Criteria 
The Department bases its forecast of 

electric power primarily on the SWP pump- 
ing power requirements to deliver water 
for the SWP contractors' short-term and 
long-term water delivery requests. Require- 
ments are based on the amount of energy 
to be used to deliver entitlement water re- 
quested by water contractors, including 
losses in reservoirs and aqueducts; recre- 
ation water; and water to replace storage in 
reservoirs south of the Delta. 

Short-term power requirements, based 
on the actual water supply and reservoir 
storage levels, are determined for the cur- 
rent and two ensuing years of operation. 
Long-term operational studies for the re- 
maining years are based on median-year 
water supply conditions and optimal reser- 
voir storage levels. 

Water Delivery Assumptions 
The forecast for power requirements 

in 1994 was based on water supply projec- 
tions made by the Department for the year. 
When making the forecast, the Department 
assumed that 1994 water supplies would be 
sufficient to meet entitlement deliveries of 
2.0 million acre-feet. That amount of water 
represents approval of full deliveries of 
contractors' needs in 1994. 

For 1995 and 1996, the power re- 
quirements forecast was based on hydro- 
logic conditions sufficient to meet the 

water contractors' full entitlement of up 
to 3.9 million acre-feet. Thereafter, hydrol- 
ogy was assumed sufficient to meet up to 
4.0 million acre-feet of deliveries. 

Load Management Goals 
The SWP is operated to minimize 

pumping requirements during hours when 
power costs are highest. Thus, the highest 
power requirements or demands for SWP 
capacity occur during nights, weekends, 
and holidays, when power costs are lowest. 
Because the Department has the flexibility 
to regulate the SWP pumping loads on an 
hourly basis, maximum SWP pumping is 
scheduled during the off-peak hours (10 
p.m. to 8 a.m. Monday through Saturday 
and all day on Sunday and holidays). 

By scheduling as much off-peak pump- 
ing as possible, the Department can utilize 
neighboring utilities' inexpensive surplus 
generation. Conversely, the Department 
maximizes hydroelectric generation during 
the on-peak hours, which are those hours 
other than off-peak hours. 

Forecasted Loads for 1995 
through 2004 

Total SWP energy requirements for 
1995 are projected at 14,834 million kWh 
as shown in Table 11-6. The requirements 
increase to about 14,887 million kWh in 
2004. 

Transmission losses, included in the 
forecast, are about 593 million kWh in 
1995; 620 million in 1999; and 624 million 
in 2004. Table 11-6 also includes a forecast 
of energy to be delivered to Southern Cali- 
fornia Edison Company as well as the 
amount of firm energy to be sold to other 
utilities. 



TABLE 11 -6 
Energy Requirements for 1995,1999,2004, and Full Development 

(Millions of Kilowatt-Hours) 
Average Year 

Operation 
After Full 

Type of Requirement 1995 1999 2004 Development 

Pumping Plants 
North Bay Aqueduct Plants 
Barker Slough 
Cordelia 

South Bay Aqueduct Plants 
South Bay 
Del Valle 

California Aqueduct Plants 
Harvey 0. Banks Delta 
William R. Gianelli 
Dos Amigos 

Buena Vista 
John R. Teerink Wheeler Ridge 
Ira J. Chrisman Wind Gap 
A. D. Edmonston 

East Branch Plants, California Aqueduct 
Pearblossom 

West Branch Plants, California Aqueduct 
Oso 

Coastal Branch Plants, California Aqueduct 
Las Perillas 
Badger Hill 
Devil's Den 
Bluestone 
Polonio Pass 
Casmalia 

Subtotal (b 11,351.8 11,994.6 12,073.8 12,596.6 
Transmission losses (c 592.9 620.3 624.3 

I Total 

Other 
Energy obligations to Southern California 

Edison Company (d 
Firm contracts sales 

Grand Total 

a) Future facility; data are not available. 
b) Energy requirements are based on energy used to deliver SWP contractors' requested entitlement water, recreation water, 

reservoir and aqueduct losses, and replacement of reservoir storage south of the Delta. Energy requirements for 1995 are 
based on delivering 100 percent of entitlement requests. 

c) Transmission losses are determined by contractual arrangements with utilities. 
d) Energy obligations are based on existing Power Contract and Capacity Exchange Agreement with Southern California 

Edison Company. 



TABLE 11-7 
On-Peak and Off-Peak Electrical Capacity 
Requirements Projected for 1995 and 1999 

(Thousands of Kilowatts) 

1995 1999 

Type of Requirement On-Peak Off-Peak On-Peak Off-Peak 

Pumping Plants 
North Bay Aqueduct Plants 
Barker Slough 2 2 1 1 
Cordelia 2 2 2 2 

South Bay Aqueduct Plants 
South Bay 
Del Valle 

California Aqueduct Plants 
Harvey 0. Banks Delta 
William R. Gianelli 
Dos Amigos 
Buena Vista 
John R. Teerink Wheeler Ridge 
Ira J. Chrisman Wind Gap 
A. D. Edmonston 

East Branch Plants, California Aqueduct 
Pearblossom 150 

West Branch Plants, California Aqueduct 
4 75 

Coastal Branch Plants, California Aqueduct 
Las Perillas 2 
Badger Hill 5 
Devil's Den 0 
Bluestone 0 
Polonio Pass 0 
Casmalia 0 

Total Capacity Needed to Pump 
Entitlement Water 

Other 
Firm contract sales 20 20 
Transmission losses 62 79 
Reserve margin 237 237 
Capacity to Southern California Edison Company 700 475 

Total Capacity Requirements 

a) Amount is smaller than one thousand kilowatts. 
b) Future facility; data are not available. 
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Fig 11-3. Estimated Off-Peak Energy Requirements and 
Resources for 1994 through 2004 
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On-Peak 
The SWP annual on-peak energy re- 

quirements are expected to increase from 
6,201 million kwh in 1995 to about 6,991 
million kwh in 2004 (Figure 1 1-2). Table 11-7 
shows the Department's forecast of the peak 
demands or the highest on-peak and off-peak 
capacity requirements for 1995 and 1999. 

Off-Peak 
During off-peak periods, the annual 

energy requirement remains fairly constant 
at about '7,900 million kwh with the excep- 
tion of 1995 and 1996, years when the 
short-term planning model is used (Figure 
11-3). The constant level of energy require- 
ments indicates that the SWP is operating 
at full capacity during off-peak periods. 

Forecasted Resource Mix 
The Department uses a variety of pow- 

er resources to meet estimated the SWP 
power requirements. Those requirements 
include power generated at SWP facilities 
as well as resources received through 
transfers, purchases, and exchanges. With 
the exception of the nonfirm purchases 
and a portion of the firm power purchases 

r Power Contracts. 6% 

Purchases, 14% 

Fig 11-4. Estimated On-Peak Energy 
Resource Mix for 1995 

(post-1995), the Department either owns or 
has contracted for most of its long-term 
power resources. 

The Department also uses a different 
combination of resources to meet its on- 
peak and off-peak energy requirements. 

In forecasting resources to meet 
pumping loads, the Department deter- 
mines the amount of on-peak and off-peak 
energy expected from each resource from 
1994 through 2004. 

Years 1994 through 2004 
Figures 11-2 and 11-3 illustrate the 

amounts of on-peak and off-peak energy the 
Department expects from each resource type 
during 1994 through 2004. The effect of 
maximizing hydroelectric generation during 
on-peak hours is indicated by a comparison 
of the Hyatt-Thermalito and recovery genera- 
tion components included in those figures. 

On-Peak 
As Figure 114 indicates, hydroelectric 

generation will provide the greatest 
amount of on-peak energy. The combined 
hydroelectric energy generated from Hyatt- 
Thermalito and the five aqueduct recovery 
plants will provide about 49 percent of en- - Firm System 

Hyatt-Thermalito, 0% 

Fig 11-5. Estimated Off-Peak Energy 
Resource Mix for 1 995 
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ergy requirements forecasted during on- 
peak periods with Mojave Siphon operation 
scheduled for September 1995. 

Increases in on-peak energy require- 
ments will be met with firm and nonfirm 
purchases. A firm system purchase is ener- 
gy that is guaranteed by the seller except in 
emergency situations and is expected to 
supply equal amounts during on-peak and 
off-peak periods. 

r Nonfirm Purchases, 3% 

Power Contracts, 

Hyatt-Thermalito, 31% 

Fig 11 -6. Estimated On-Peak Energy 
Resource Mix for 1999 

Off-Peak 
Diversity power exchanges with South- 

ern California Edison Company provide a 
large portion of the off-peak resources. In 
1995 those exchanges will provide about 
4,547 million kwh or 52 percent of the 
total off-peak energy used by the SWP; that 
amount will decrease to 3,441 million kwh in 
2004. Power purchases, along with contract 
hydro, coal, and the recovery plants, will pro- 
vide the remaining off-peak resources (Figure 
11-5). 

Year 1999 On-Peak 
In 1999, the annual SWP on-peak ener- 

gy requirements are expected to be about 
6,917 million kwh (Figure 11-2). As Figure 
11-6 indicates, hydroelectric generation is 
expected to supply the largest amount of 

energy during this period. Hyatt-Thermalito 
will provide about 31 percent or 2,105 mil- 
lion kwh, and recovery generation will p ro  
vide about 23 percent or 1,598 million kwh. 

Year 1999 Off-Peak 
The annual off-peak energy require- 

ments for 1999 are about 7,881 million 
kwh (Figure 11-3). As Figure 11-7 shows, 
power contracts with Southern California 
Edison Company provide about 46 per- 
cent of SWP off-peak energy. In 1999, 
those exchanges will provide about 3,684 
million kwh. 

Hyatt-Thermalito, 1 % 

Hydro, 21 % Nonfirm Purchases, 0% 

Fig 11-7. Estimated Off-Peak Energy 
Resource Mix for 1 999 

Table 118 lists the amount of energy each 
resource is expected to produce during 1999. 

Post-2004 Studies 
Beginning in 2004, many of the De- 

partment's major power and transmission 
service contracts begin to expire. These 
contracts include those that collectively 
provide for nearly all of SWP's transmis- 
sion needs and also provide a large portion 
of energy resources. 

To prepare for the expiration of 
these contracts, the Department has 
formed a task force composed of special- 
ists within the Division of Operations and 
Maintenance. The task force is analyzing 



TABLE 11 -8 
Estimates of On-Peak and Off-Peak Energy 

Produced in 1999, by Type of Resource 
(Millions of Kilowatt-Hours) 

Type of Resource On-Peak Off-Peak Annual I 
Hydro 
Hyatt-Thermalito 

Aqueduct Recovery 
Alamo 
Devil Canyon 
William R. Gianelli 
Mojave Siphon 
San Luis Obispo 
Thermalito Diversion Dam 
William E. Warne 

Subtotal 

Coal 
Reid Gardner 

Contract Hydro 
Castaic 
Metropolitan Water District of Southern California 
small hydro 

Metropolin Water District of Southern California 
Colorado River Aqueduct 

Pine Flat 

Subtotal 

SCE Power Contracts 
Alamo additional 
Alamo return 
Devil Canyon additional 
Devil Canyon return 
Hyatt additional 
Hyatt return 

Subtotal 

Capacity exchange agreement 
Firm system purchase 
Nonfirrn purchases 
PacifiCotp 
TERA Power Corporation 

Subtotal 

Total 
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the SWP's expected power requirements Forecasts of the resources mix and 
for the period beyond 2004 and deter- unit rate costs to meet SWP requirements 
mining the most cost effective way to for 1995, 1999, and 2004 are shown in Ta- 
meet those requirements. bles 1 1-9 and 1 1-1 0. Energy requirements 

range from 12.32 billion kwh in 1995 to 
Forecasting Power Costs 12.7 billion kwh in 2004. The correspond- 

Currently, the Department economi- 
cally meets the SWP power requirements 
through a resource mix of the SWP's own 
power resources and energy obtained 
through contracts and exchanges. To con- 
tinue meeting the SWP power needs with 
the most economical power sources avail- 
able, the Department annually estimates 
the: 

ing unit rates range from 19.62 mills per 
kwh in 1995 to 33.54 mills per kwh in 
2004. The increase in the unit rates results 
from the increased costs of energy resourc- 
es, which result from an increase in power 
purchases. In the energy projection, the 
Department assumes that all nonfirm and 
firm system purchases will be met through 
unspecified sources and that any surplus 

amount of energy to be generated be as nonfirm energy- 

by its own resources; The pumping cost of the SWP is based 

amount of energy to be purchased; On the energy requirements for pumping 

and and the associated transmission losses for 

cost of producing and purchasing 
energy listed above. 

In forecasting the cost of meeting 
SWP power needs, the Department also 
includes energy sales. When producing 
power through its own resources, the SWP 
may temporarily have power in excess of its 
needs and commitments. Consequently, the 
Department may sell surplus power to oth- 
er utilities. Payments to the Department 
may be made in cash or with energy from 
power exchanges. 

Costs of Energy Resources 
Costs for energy resources are based on 

the actual SWP cost of generation and any 
costs for power purchases. Power purchase 
costs occur when energy requirements ex- 
ceed available SWP resources. To minimize 
the cost of potential power purchases, the 
Department does most of its pumping in the 
off-peak period when energy is least expensive. 

delivering entitlement water, recreation 
water, and water lost in reservoirs and aq- 
ueducts; and replenishing reservoir storage 
south of the Delta. Firm capacity and sur- 
plus energy in excess of expected SWP re- 
quirements are available for sale. The sale 
of firm capacity and surplus energy helps 
reduce the cost of pumping. 

Table 11-10 presents the current pro- 
jections in mills per kilowatt-hour of the 
average unit costs of energy from the vari- 
ous resources. Those projections include 
allowances for future escalation of opera- 
tion and maintenance costs and appropri- 
ate allowances for escalation of fuel costs 
(generally 5 percent per year). 

Composite Resource Costs 
The composite resource costs listed in 

Table 11-10 represent the weighted average 
unit cost of all the SWP energy resources 
including power purchases. 



TABLE 11 -9 
Estimated Energy Resources for 1995,1999,2004, and Full Development 

(Millions of Kilowatt-Hours) 

Energy Resources, 
Requirement, and Sales 

SWP Energy Resources 
Alamo Powerplant 48 
Bottle Rock Powerplant 0 
Castaic Powerplant 1,046 
Devil Canyon Powerplant 1,234 
William R. Gianelli Pumping-Generating Plant 186 

Average Year 
Operation 
After Full 

999  I Developmenf . 1 
Hyatt-Thermalito Powerplants 1,763 2,149 2,149 
Mojave Siphon Powerplant 110 98 100 
San Luis Obispo Powerplant 0 40 40 
Thermalito Diversion Dam Powerplant 26 23 23 
William E. Warne Powerplant 61 5 733 730 

Energy Resources from Agreements 
Colorado River Aqueduct energy purchase 664 
Energy purchase 1,883 
Firm system purchases 0 
Metropolitan Water District of Southern 

California hydroelectric plants 160 
PacifiCorp 613 

Pine Flat Powerplant 307 420 420 
Reid Gardner Powerplant 1,518 1,321 901 
Southern California Edison exchange (b 2,143 1,861 1,612 
TERA Power Corporation 5 6 0 

Total Resources 

SWP Energy Requirements and Sales 
SWP energy requirements (c 11,945 12,615 12,698 
Firm energy sales 106 0 0 
Surplus economy energy sales 270 52 0 

b) Amounts show net energy gained from Southem California Edison Company under the 1979 Power Contract and 1981 Capacity 
Exchange Agreement. 

c) Requirements are based on energy needed to deliver SWP contractors' requested entitlement water, recreation water, reservoir 
and aqueduct losses, and replacement of reservoir storage south of the Delta. The amounts shown include transmission losses but do not include 
energy deliveries to SCE pursuant to the 1979 Power Contract and 1981 Capacity Exchange Agreement. 



TABLE 11-1 0 
Estimated Average Unit Costs of Power Resources for 1995,1999, and 2004 

(Mills per Kilowatt-Hour) 

Power Resources 1995 1999 2004 

SWP Power Resources 
Alamo Powerplant 47.00 47.00 47.00 
Bottle Rock Powerplant. 0.00 0.00 0.00 
Castaic Powerplant 25.00 25.00 25.00 
Devil Canyon Powerplant 25.00 25.00 25.00 
William R. Gianelli Pumping-Generating Plant 25.00 25.00 25.00 

Hyatt-Thermalito Powerplants 13.55 11.51 12.47 
Mojave Siphon Powerplant 0.00 56.00 56.00 
San Luis Obispo Powerplant - 37.00 37.00 
Thermalito Diversion Dam Powerplant 28.14 32.31 32.56 
William E. Wame Powerplant 25.00 25.00 25.00 

Power Resources from Agreements 
Colorado River Aqueduct energy purchase 22.00 27.40 36.10 
Metropolitan Water District of Southern California hydroelectric plants 47.76 49.19 49.19 
Pine Flat Powerplant 35.70 30.96 34.14 
Reid Gardner Powerplant . 0.00 0.00 0.00 
Southem California Edison exchange - - - 
PacifiCorp 50.94 51.78 51.78 

TERA Power Corporation 70.00 70.00 0.00 
Firm system purchases 0.00 46.28 52.01 
Energy purchase on-peak 28.80 35.90 47.30 
Energy purchase off-peak 22.00 27.40 36.10 
Capacity purchases (a 4.00 7.72 9.94 

- - - 
Composite Cost of Resources 17.84 26.63 31.59 

Power Credits 
Firm energy sales 48.53 - - 
Value of potential on-peak energy sales 28.80 - - 
Value of potential off-peak energy sales 22.00 - - 
Value of potential capacity sales (a 4.00 7.42 9.94 

Net Cost of SWP Power 17.42 26.63 31.59 
Transmission cost 2.20 2.04 1.95 - - - 

Effective Unit Cost (b 19.62 28.67 33.54 

a) The unit rate is dollars per kilowatt-month. 
b) Costs indude an allowance for future cost escalation. 



Chapter 11 Power Resources 

Forecasted Unit Values for 
Surplus Power Sales 

The unit values of potential sales of 
surplus energy were estimated by escalating 
the projected 1994 value of 2'7.3 mills per 
kwh for on-peak energy sales and 20.8 
mills per kwh for off-peak energy sales at 
rates published in the Wharton Econometric 
Forecasting Associates long-term forecast of 
the fourth quarter 1993. 

Net Costs 
The net cost of SWP energy is the 

unit cost of the energy actually used for 
the SWP purposes. The net cost of energy 
is calculated by adding all the energy re- 
source costs and subtracting any power 
sales revenues. Unit transmission costs 
included in Table 11-10 were determined 
by dividing the total annual expenditures 
the SWP made for power transmission 

services by the total SWP annual energy 
requirements. This calculation does not 
include the '75 percent of Southern Cali- 
fornia Edison's firm transmission service 
costs waived according to the provisions 
of the 1981 Capacity Exchange Agree- 
ment with the Department, which became 
effective in 1987. 

The amounts of effective unit costs 
included in Table 11-10 represent the 
average costs for energy used to operate 
the SWP, exclusive of any surplus or un- 
scheduled water service. However, be- 
cause of allocation adjustments for costs 
of off-aqueduct power facilities and cred- 
its for generation at SWP recovery plants, 
the unit costs included in the table do not 
represent actual energy costs reflected in 
the annual Statements of Charges distrib- 
uted to the water contractors. 

Information for this.chapter was provided 
by the State Water Project Analysis Office. 1 
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Facilities Maintenance 

Radial gate maintenance at Coalinga Subcenter 
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Significant Events 

In spring 1994, two separate boards A joint State-federal feasibility study 
of independent consultants found of flood control alternatives for Ar- 
the dams of the Oroville-Thermalito royo Pasajero was initiated in Janu- 
Complex to be safe for continued ary 1994. The study will run 
operation and recommended only through 1997. 
minor repairs. 
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The Department of Water Resources, Upper Feather River Area 
through the Division of Operations and Main- Routine inspections were conducted 
tenance, monitors all State Water Project facil- at Frenchman, Antelope, and 
ities to ensure that they are safe and reliable. Valley Dams. 
Operations and Maintenance staff at Depart- 
ment headquarters annually inspect and re- Oroville-Thermalit0 Area 
port on all facilities to document any 
deficiencies. Those inspections allow facilities 
to be maintained at the highest level possible 
with available staff and resources. 

The Department conducts several 
types of inspections of SWP facilities. Oper- 
ations and Maintenance staff collect and 
evaluate data about the performance of 
each facility. In addition, engineers from 
the Division of Safety of Dams inspect SWP 
dams annually to ensure that each dam is 
safe. The engineers evaluate proposed mod- 
ifications to existing dams as well as the 
design and construction of new jurisdiction- 
al dams. The Federal Energy Regulatory 
Commission also inspects all licensed facili- 
ties annually. These inspections include a 
review of significant events, instrumentation 
data, and the visual appearance of each dam, 
penstock or power plant. Finally, the De- 
partment is required to contract periodical- 
ly with independent consultants to review 
the safety of SWP dams and power facilities 
except those in San Luis Field Division and 
Pearblossom Spill Basin. 

Inspection and Maintenance 
of Project Dams 

During fiscal year 1993-94, Department 
personnel inspected and performed routine 
and scheduled maintenance on SWP dams. 
Some inspections were conducted under 
FERC and California Water Code require- 
ments to evaluate SWP dam facilities every 
five years. Others activities were performed by 
the Division of Operations and Maintenance 
as routine inspections. 

Inspections required by FERC regula- 
tions and the California Water Code were 
conducted at the Oroville-Thermalito com- 
plex in early 1994. In addition, the Depart- 
ment continued follow-up studies and 
remediation activities in response to earlier 
inspections conducted under FERC and 
Water Code requirements. 

Five-Year Reviews 
In spring 1994, FERC and the Divi- 

sion of Safety of Dams convened separate 
five-year boards of independent consult- 
ants to evaluate facilities at the Oroville- 
Thermalito complex. Both boards found 
the dams safe and made only minor recom- 
mendations that are being carried out. The 
boards recommended that: 

cavities and cracks in the concrete 
spillway chute be repaired; 
spillway gate cables be inspected 
for corrosion; 
spillway trunnion anchor rods be 
ultrasound tested; 
the temporary drainage system 
above the Hyatt Powerplant ceiling 
be upgraded; 
the outlet structure energy dissipation 
baffle-ring report be completed; 
the condition of the river outlet 
works intake structures be evaluated; 
readings on the horizontal-movement 
devices be continued one more year 
after grouting is complete; 
seepage readings at Bidwell Canyon 
Saddle Dam be measured; 
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the Palermo outlet-valve impact area 
be inspected; 
all seepage turbidity data be plotted; 
and 
a plan of action for blocking the out- 
let-works intake tunnel be developed. 

The review boards concluded that the 
condition of the Oroville-Thermalito dams 
and their appurtenances is satisfactory for 
continued safe operation. 

Follow-up Activities 
In the five-year review of 1989, the 

FERC consulting team expressed concern 
and made specific recommendations re- 
garding broken instrumentation tubing in 
Oroville Dam. This broken tubing was 
also an item of concern to the 1989 inde- 
pendent safety review board initiated by 
the Division of Safety of Dams. There- 
fore, the Division of Operations and 
Maintenance asked the Division of Design 
and Construction to investigate the bro- 
ken tubing problems. 

This investigation resulted in the 
1992 memorandum report "Investigation 
of Recent Instrumentation Performance 
at Oroville Dam." The report recom- 
mended that hydraulic tubing be grouted 
at specific locations within the core block. 
Due to the unique application and the 
level of control required for this activity, 
the Department proposes to utilize in- 
house staff and expertise and a grouting 
consultant to perform the operations dur- 
ing March 1995. 

Delta Field Division 
At Clifton Court, Bethany, Patterson, 

and Del Valle dams, routine inspections 
were conducted. 

San Luis Field Division 
In 1993, special investigations were 

conducted at B.F. Sisk San Luis Dam in 
addition to routine monitoring at the dam 
and annual inspections at other facilities. 

B.F. Sisk San Luis Dam 
In mid-1992, the Division of Opera- 

tions and Maintenance requested that the 
Division of Design and Construction's De- 
sign Office investigate instrumentation at 
B.F. Sisk San Luis Dam and test the dam's 
riprap construction methods. Operations 
and Maintenance staff initiated actions to 
determine the reliability of the piezometer 
readings, which had been erratic; the ori- 
gin of the seepage in the piezometer vault; 
and the cause of displacement of the dam's 
upstream riprap. 

In mid-1993, the Design Office com- 
pleted those studies and published its 
findings in a report entitled Peqormance 
Evaluation of B.F. Sisk San Luis Dam. The 
Design Office concluded that hydraulic 
piezometer systems had failed, and seep- 
age had resulted from broken hydraulic 
piezometer tubing behind the vault walls. 
The Design Office also found that riprap 
on the upstream slope was distressed due 
to wave action in San Luis Reservoir. No 
deep-seated movement of the dam was 
evident. The dam was deemed safe for 
continued use. 

In addition to performing these stud- 
ies, a consultant for the Design Office 
independently evaluated the dam. The 
consultant confirmed the Design Office's 
conclusions. Corrective actions recom- 
mended by the Design Office and the 
consultant are now being implemented. 
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The USBR offices in Denver and Sacra- 
mento have reviewed the reports and 
made only a few minor suggestions. 

Department personnel continue to 
monitor cracks discovered in the dam in 
1986. No new cracks have been observed. 

Other Facilities 
At O'Neill, Los Banos Detention, and 

Little Panoche dams, routine inspections 
were conducted. 

Southern Field Division 
Facilities at Pyramid and Castaic Dams 

were evaluated during the reporting period 
of this bulletin, with Castaic Dam receiving 
scrutiny after the Northridge earthquake. 

Pyramid Dam 
The soft-shale layer of Pyramid Dam is 

being evaluated for repair by the Division 
of Design and Construction. A study con- 
ducted by the Design Office concluded that 
the outlet tower could fail during a major 
earthquake. However, further studies 
showed that the reservoir could be safely 
drawn down in an emergency. No further 
action was planned. 

Castaic Dam 
The January 17, 1994, magnitude 6.6 

Northridge earthquake caused minor damage 
to the access bridge to the outlet works tower 
and moderate damage to the tower jib crane. 
This damage has not interrupted water deliv- 
eries. 

Other Facilities 
At Cedar Springs and Perris Dams, 

routine inspections were conducted. 

Maintenance of Other 
Project Facilities 

All SWP facilities are monitored con- 
tinually and repairs and modifications are 
performed to ensure the safe, reliable deliv- 
ery of water. Headquarters staff conduct 
annual inspections of project facilities and 
complete inspection reports for each field 
division. Each report lists action items to 
ensure that follow-up inspections and re- 
ports are made. 

Maintenance on the Arroyo Pasajero 
Program was the most significant SWP 
maintenance activity undertaken in 1993. 

Arroyo Pasajero Program 
The juncture of the Arroyo Pasajero 

and the joint-use San Luis Canal (California 
Aqueduct) poses a particularly difficult 
problem for SWP maintenance. The Ar- 
royo Pasajero, or Coalinga stream group, 
drains approximately 530 square miles west 
of the California Aqueduct near Coalinga 
in Fresno County. During periods of 
heavy rainfall, the Arroyo Pasajero and its 
tributaries transport a heavy sediment 
load. The sediment has been deposited in 
an alluvial fan with the apex at the east- 
ern margin of Pleasant Valley (Anticline 
Ridge) and the distal portion of the fan 
extending nearly to the axis of the San 
Joaquin Valley trough. 

Because the California Aqueduct es- 
sentially bisects Arroyo Pasajero's alluvial 
fan, a retention basin along the aqueduct 
was included in the USBR design to acco- 
modate the drainage and sediment load. 
However, conclusions drawn from observ- 
ing the effects of the floods of 1969 and 
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later, confirmed by recent studies, led the 
Department to determine that both the 
watershed runoff and sediment load were 
greater than estimated in the original de- 
sign of the retention basin. 

The Department has since developed 
short-term and long-term actions to mini- 
mize impacts both to the aqueduct and 
surrounding lands. 

Short-Term Actions 
Since 1969, the Department and 

USBR, the agency responsible for designing 
the section of aqueduct affected by Arroyo 
Pasajero, have been working to minimize 
the effects of heavy flooding. In 1980, it 
was discovered that runoff from Arroyo 
Pasajero contained a significant amount of 
asbestos. This discovery, in conjunction 
with the excessive cost of removing sedi- 
ment from the aqueduct, led the Depart- 
ment to adopt operating procedures that 
minimize runoff entering the aqueduct. 

The Department uses existing facilities 
to control flood waters at Arroyo Pasajero, 
mitigate damage to the aqueduct and sur- 
rounding lands, and minimize the amounts 
of airborne and waterborne asbestos enter- 
ing the aqueduct. To minimize airborne 
asbestos, the Department plants a vegeta- 
tive cover on retention basin lands owned 
by USBR and managed by the Department. 
Waterborne asbestos entering the aqueduct 
impacts downstream water treatment sys- 
tems that must comply with federal safe 
drinking water standards. These standards 
restrict the allowable amounts of asbestos 
in drinking water. The cost of treatment 
increases as the fiber content increases. 

A draft environmental impact report 
for an Interim Standard Operating Proce- 
dure, published by the Department in June 
1993, identifies the preferred alternative 

for operating the aqueduct and related 
facilities at Arroyo Pasajero. This alterna- 
tive enumerates, in order of priority, the 
designated path of flood waters at the exist- 
ing retention basin adjacent to the aque- 
duct. The priority given the flood routing 
first impounds flood waters west of the 
aqueduct, then allows for flows to the 
east of the aqueduct via the evacuation 
culvert if the water level continues to 
rise. As a*last resort, flood routing allows 
for flood waters to enter the aqueduct via 
the inlet gates at Gale Avenue. 

Public comments on the DEIR are 
currently being addressed, and a final DEIR 
for the ISOP is scheduled for completion in 
1995. Once approved, the ISOP will govern 
operations at Arroyo Pasajero, including 
provisions for protecting the aqueduct 
from a 100-year-storm flood until a perma- 
nent solution can be identified. 

Long-Term Actions 
At the request of SWP contractors, all 

studies performed independently by the De- 
partment to solve the Arroyo Pasajero d;ain- 
age and sediment problems have been 
suspended until the U.S. Army Corps of Engi- 
neers completes its investigation of the entire 
watershed. In the meantime, the Department 
continues to rely on existing facilities and the 
ISOP to protect the aqueduct. 

The Corps completed the Arroyo Pasa- 
jero Reconnaissance Report for flood con- 
trol in November 1992. This report was 
certified in Washington, D.C., which consti- 
tutes approval to proceed with a feasibility 
study. The objective of a feasibility study is 
to further evaluate flood control alterna- 
tives for Arroyo Pasajero and arrive at the 
preferred plan. 

After signing an initial project man- 
agement plan and federal cost-sharing 
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agreement, the Department and the Corps 
initiated a joint feasibility study in January 
1994. The study will run through 1997 with 
a projected cost of $4.66 million. The De- 
partment, as local sponsor, is committed to 
50 percent of the total study cost; further- 
more, the Department will supply one-half 
of its commitment as in-kind services within 
the various study tasks. The Department and 
USBR concur that the feasibility study is con- 
sistent with the intent of the existing Agree- 
ment for Operation of Joint Use Facilities 
governing the San Luis Unit of the SWP. 
Therefore, USBR intends to share in the De- 
partment's study cost pursuant to the Joint- 
Use Agreement. Through June 1994, the 
Department: 

contracted for aerial photography 
covering over 250 square miles; 
coordinated with the U.S. Army 
Corps of Engineers on public in- 
volvement pursuant to the study; 
completed the bulk of a hydrologic 
analysis of the watershed; and 
further defined the specific parame- 
ters governing the alternatives to be 
investigated. 

Repairs and Modifications 
Table 12-1 presents information, ar- 

ranged chronologically, about significant 
maintenance activities at SWP pumping 
and power plants. The table includes infor- 
mation about incidents resulting in outages 
exceeding 120 hours. 

Independent Reviews 
The Department periodically employs 

consultants to independently review the 
safety and assess the conditions of SWP 
dams, power plants, and other SWP facili- 
ties. Consultants are selected based on their 

geotechnical, structural, and civil engineer- 
ing knowledge and background as well as 
their expertise in evaluating the performance 
of dams and power generation facilities. 

In preparing their reports, consult- 
ants review surveillance data and other 
information prepared by Department 
staff and inspect facilities. The Depart- 
ment then prepares action plans based on 
the consultants' recommendations. 

Consultants performed the following 
reviews for the Department. 

FERC Reviews 
To comply with the Federal Energy 

Regulatory Commission's regulations, con- 
sultants review FERC-licensed dams and 
power generation facilities owned by the 
Department. These reviews, which may be 
conducted by one or more consultants, are 
scheduled every five years. 

In September 1993, a FERC five-year 
review board reviewed Quail Lake and 
Lower Quail Canal and Warne Power- 
plant. All facilities were found to be in 
satisfactory condition. 

Water Code Reviews 
To comply with the California Water 

Code, the Department is required to retain 
a consulting board to review the adequacy 
of the design of dam proposals and review 
the safety of the completed construction, 
including the terms and conditions for the 
Certificate of Approval. 

A board of three consultants was 
retained to review the adequacy of the 
design and construction of Devil Canyon 
Second Afterbay. During design and con- 
struction this board made independent 
findings about conditions that affect the 
safety of the dam and reservoir. Since 



TABLE 12-1 

Outages for Maintenance and Repair of Facilities in 1993, by Month 
Month Facility Descrtption 

January 1993 Alamo Powerplant 

A. D. Edmonston Pumping Plant 

Las Perillas Pumping Plant 

South Bay Pumping Plant 

Thermalito Powerplant 

February 1993 John R. Teerink Wheeler Ridge Pumping Plant 

Thermalito Powerplant 

William E. Warne Pumping Plant 

March 1993 Ira J. Chrisman Wind Gap Pumping Plant 

Dos Amigos Pumping Plant 

A. D. Edmonston Pumping Plant 

Edward Hyatt Powerplant 

South Bay Pumping Plant 

John R. Teerink Wheeler Ridge Pumping Plant 

April 1993 Dos Amigos Pumping Plant 

A. D. Edmonston Pumping Plant 

Edward Hyatt Powerplant 

Las Perillas Pumping Plant 

John R. Teerink Wheeler Ridge Pumping Plant 

May 1993 Harvey 0. Banks Delta Pumping Plant 

Dei Valle Pumping Plant 

A.D. Edmonston Pumping Plant 

Unit 1 out of service January 4 to August 20 to replace 
generator and turbine shafts and to replace seal on turbine. 

Unit 11 out of service January 25 to January 29 for motor 
breaker preventive maintenance and stator winding inspection. 

Unit 3 out of service January 7 to March 5 to modify unit trash 
racks. Unit 5 out of service January 19 to April 13 for annual 
and electric preventive maintenance. 

Unit 5 out of service January 27 to June 25 to replace motor. 

Unit 3 out of service January 19 to February 10 for annual 
preventive maintenance. 

Unit 5 out of service February 25 to March 11 for annual relay 
preventive maintenance. Unit 6 out of service February 3 to 
February 19 for annual relay preventive maintenance. Unit 8 out 
of service February 26 to March 31 for unit efficiency tests. 

Unit 4 out of service February 16 to March 19 for annual 
preventive maintenance. 

Unit 1 out of service February 16 to October 15 for annual 
maintenance. 

Unit 4 out of service March 1 to May 20 to replace hot water 
bypass and back fill line piping and valves. 

Unit 2 out of service March 31 to April 5 to replace vane control 
panel. 

Unit 1 out of service March 29 to April 2 for motor breaker 
preventive maintenance and stator winding inspection. Unit 4 out 
of service March 8 to March 17 for annual relay preventive 
maintenance. Unit 10 out of service March 26 to March 31 
to remove trash rack and install new anodes. 

Unit 2 out of service March 4 to March 18 for annual 
preventive maintenance. 

Unit 1 out of service March 5 to March 24 to remedy high 
vibrations. 

Unit 4 out of service March 17 to March 24 for annual relay 
preventive maintenance. 

Unit 1 out of service April 25 to May 5 to replace hub to shaft 
wedges. 

Unit 6 out of service April 27 to May 10 for annual relay 
preventive maintenance. Unit 8 out of service April 13 to April 23 
for annual relay preventive maintenance and April 22 to April 30 
to remove trash rack and install new anodes. Unit 12 out of 
service April 1 to April 7 to remove trash rack and install new 
anodes. 

Unit 1 out of service April 5 to May 23 for annual preventive 
maintenance. 

Unit 6 out of service April 14 to April 20 for annual 
mechanical maintenance. 

Unit 3 out of service April 20 to May 4 for annual relay 
preventive maintenance. 

Unit 8 out of service May 22 to June 3 to remedy exciter field 
ground. 

Unit 2 out of service May 7 to November 30 to install new 
mechanical shields on the shaft. 

Unit 10 out of service May 3 to May 6 for motor breaker 
preventive maintenance and stator winding inspection. 



TABLE 12-1 
Outages for Maintenance and Repair of Facilities in 1993, by Month (Continued) 

- - -  

Month Facility Description 

May 1993 South Bay Pumping Plant 
(continued) 

John R. Teerink Wheeler Ridge Pumping Plant 

June 1993 Harvey 0. Banks Delta Pumping Plant 

California Aqueduct 

A.D. Edmonston Pumping Plant 

William R. Gianelli Pumping-Generating Plant 

July 1993 Harvey 0. Banks Delta Pumping Plant 

California Aqueduct 

Dos Amigos Pumping Plant 

Pearblossom Pumping Plant 

August 1993 Harvey 0. Banks Delta Pumping Plant 

California Aqueduct 

Ira J. Chrisman Wind Gap Pumping Plant 

A.D. Edmonston Pumping Plant 

Lake Oroville 

September 1993 Harvey 0. Banks Delta Pumping Plant 

California Aqueduct 

William R. Gianelli Pumping-Generating Plant 

Oso Pumping Plant 

October 1993 California Aqueduct 

Coastal Aqueduct 

Edward Hyatt Powerplant 

Las Perillas Pumping Plant 

Pearblossom Pumping Plant 

Unit 3 out of service May 20 to May 26 to replace pump air 
release valve and shutoff valve. 

Unit 1 out of service May 20 to June 4 for annual relay 
preventive maintenance. Unit 2 out of service May 5 to May 
18 for annual relay preventive maintenance. 

Unit 5 out of service June 1 to June 24 for efficiency testing. 

Check 38, Gate 2 out of service June 28 to September8 to remove, 
repair, sandblast, recoat, and reinstall gate. 

Unit 10 out of service June 21 to July 8 for annual preventive 
maintenance. 

Unit 7 out of service June 10 to June 15 to repack stuffing box. 

Unit 11 out of service July 19 to repair pump case coating. 

Check 34, Gate 2 out of service July 7 to September 7 to 
remove, repair, sandblast, recoat, and reinstall gate. 

Unit 5 out of service July 13 to July 22 to inspect windings, 
measure between rotor arm and stator. 

Units 7 and 8 out of service July 6 to July 31 for coupled, but 
unwatered test runs. 

Units l , 2 ,  and 3 out of service August 2 to August 5 to clean and 
paint transformers. 

Check 39 out of service August 9 to August 23 to install and test 
new remote telemetering unit. 

Units 6 and 7 out of service August 1 to August 5 to install new 
hot water bypass downstream stop valve. 

Unit 3 out of service August 23 to November 5 to rewedge and 
repair the stator. Units 8 and 10 out of service August 17 to 
August 19 for annual relay preventive maintenance. 

Unit 1 intake was out of service August 16 to August 20 to pull 
gate and perform annual preventive maintenance.. 

Unit 9 out of service September 14 to September 25 to replace 
upstream seat '0' ring. 

Check 25, Gate 1 out of service September 9 to September 17 
to install new gate anodes. 

Units 1 and 2 out of service September 1 for biennial inspection. 
Penstock out of service September 1 to replace headgate seal. 

Unit 1 out of service September 20 to September 22 to replace 
rusted cooling water piping on the manifold. 

Check 28, Gate 1 out of service October 22 to October 29 to install 
new gate anodes. 

Check 5 out of service October 18 to October 27 to 
replace and test remote telemetering unit. 

Unit 5 out of service October 6 to December 23 for annual 
preventive maintenance and to rewedge stator. 

Unit 1 out of service October 5 to November 12 for annual 
preventive maintenance. 

Unit 7 out of service October 5 to October 12 to resurface pump 
extension. 

Thermalito Powerplant Unit 4 out of service October 5 for annual preventive maintenance. 
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I TABLE 12-1 

Outages for Maintenance and Repair of Facilities in 1993, by Month (Continued) 

Month Facility Description 

November 1993 Harvey 0. Banks Delta Pumping Plant Unit 4 out of service November 20 to December 3 to clear 
water from discharge valve hydraulic oil system. 

California Aqueduct Check 28, Gate 3 out of service November 4 to November 11 to 
install new gate anodes. Pool 53 out of service November 4 to 
November 19 to repair damaged lining. 

Devil Canyon Powerplant Unit 1 out of service November 1 to November 19 for annual 
preventive maintenance. 

A.D. Edmonston Pumping Plant Units 2,4,6,8,10,12, and 14 out of service November 29 to 
December 17 for inspection of discharge lines (west units), and 
to install flow meters. 

Edward Hyatt Powerplant Unit 5 out of service November 25 for annual preventive 
maintenance. 

Las Perillas Pumping Plant Unit 2 out of service November 22 to December 17 for 
annual electric preventive maintenance. 

Pearblossom Pumping Plant Unit 9 out of service November 29 to repair leaks in pump 
extension. 

December 1993 Buena Vista Pumping Plant Unit 1 out of service December 22 to December 30 to 
measure motor lower guide bearing clearance. 

California Aqueduct Check 24, all gates out of service December 6 to December 20 
to install new anodes. 

Pearblossom Pumping Plant Units 7 and 8 out of service December 6 to replumbthe shaft, seal 
cold water supply lines, and repaint shaft. 

Pine Flat Powerplant Unit 2 out of service December 13 to December 30 for annual 
maintenance. 

1993 Completion Buena Vista Pumping Plant Unit 1 out of service until August 10 for annual preventive 
of 1992 Outages maintenance and motor inspection. Unit 4 out of service until 

October 26 for annual preventive maintenance and to replace 
impeller. 

A.D. Edmonston Pumping Plant Unit 2 out of service until March 4 to repair high pressure water 
leak in fourth stage scroll case. 

Dos Amigos Pumping Plant Unit 2 out of service until March 5 for biennial maintenance. 

John R. Teerink Wheeler Ridge Pumping Plant Unit 7 out of service until August 31 to refurbish pump and replace 
impeller. 
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February 1990, fifteen consulting board 
meetings and inspections have been con- 
ducted. The final meeting is expected to fol- 
low the end of construction, currently 
scheduled for May 1995. At that time the 
board will review the safety of the completed 
structure and the terms and conditions to be 
included on the Certificate of Approval is- 
sued by the Division of Safety of Dams. 

To further comply with the California 
Water Code, the Department is required to 

retain a review board at least once every 
five years to review the operational perfor- 
mance of Department-owned dams. 

In May 1993, a three-member board 
inspected and reviewed the performance 
of Cedar Springs and Perris dams. Both 
dams were found to be in satisfactory 
safety condition. 

Information for this chapter was contrib- 
uted by the Division of Operations and 
Maintenance Civil Maintenance Branch 
and the Division of Safety of Dams. 





Chapter I3 

Design, Construction, and 
Land Management 



Design, Construction, and Land Management Chapter 13 

Notice to begin work for the 
first contract for Coastal Branch, 
Phase 11, construction was issued 
August 13, 1993, to furnish 
fiber optics cable. 

During fiscal year 1993-94, awards 
and notices to begin work were 
issued for 14 of the 30 contracts 
required for the Coastal Branch, 
Phase I1 work. 

A section of the Mojave Siphon 
Pipeline No. 1 failed on 

March 2, 1994. Subsequent 
inspections confirmed that two oth- 
er sections needed repairs as well. 
All repairs were completed and the 
pipeline returned to service on 
March 28, 1994. 

The Department's Division of Land 
and Right-of-way acquired 20 par- 
cels, obtained easement rights over 
32 parcels, and managed 80 leases 
during fiscal year 1993-94. 
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Construction of the initial facilities 
of the State Water Project began in 
1957 with the relocation of the Western 
Pacific Railroad yards and Highway '70 
near Oroville. The first water deliveries 
from the SWP were made in 1962 from 
the partially completed South Bay Aque- 
duct, while in the same year work started 
on Oroville Dam and the joint-use San 
Luis facilities. 

In 1963, work began on the Governor 
Edmund G. Brown California Aqueduct; by 
1968, SWP was able to deliver water to long- 
term contractors in the San Joaquin Valley. 
The initial facilities were completed in 19'73, 
and SWP was able to deliver water to Lake 
Perris, its southernmost point. 

From the early19'70s to the late 
1980s, design and construction activities 
centered on building power plants and 
adding pumping units and turbine-gener- 
ators that were deferred from the initial 
construction of the SWP; enlarging or 
extending aqueduct reaches; and provid- 
ing facilities to ensure water quality in the 
Delta. In the 1990s, design and construc- 
tion activities focus on repairs and re- 
placement of components of existing 
facilities, constructio~l of Phase I1 of the 
Coastal Branch to deliver water to San 
Luis Obispo and Santa Barbara counties, 
construction of the Devil Canyon Power- 
plant Second Afterbay, and the possible 
extension of the SWP to the San Gorgonio 
Pass service area. 

Design and Construction 
Activities 

Designs for about 40 projects were in 
progress or completed between July 1993 and 
June 1994. Table 13-1 lists those projects 
along with expected or actual completion dates. 

The Design Office was actively in- 
volved in studies of dams, canal embank- 
ments, and other facilities of the SWP 
during fiscal year 1993-94. Known as defi- 
ciency studies, these investigations identi- 
fied potential problems at Oroville Dam, 
Thermalito Forebay Dam, Thermalito Di- 
version Dam, Castaic Dam, Pyramid Dam, 
Bethany Dam, Perris Dam, Peace Valley 
Pipeline, and Lower Quail Canal. The in- 
vestigations will lead to remedial construc- 
tion contracts in fiscal year 199495 for 
grouting defective instrumentation at 
Oroville Dam, providing seepage control 
filters at Lower Quail Canal Embankment, 
and performing seepage repair for subsur- 
face erosion along Peace Valley Pipeline. 

Approximately '75 construction 
projects were in progress or completed 
between July 1993 and June 1994. Those 
projects, along with their cost; the date 
when notice to begin work was given to the 
contractor; and the date when work was 
operationally complete and recommended 
for acceptance, are listed in Table 13-2. 
Costs of contracts shown in Table 13-2 are 
actual costs of completed work or estimat- 
ed costs of construction in progress. 

Information in Tables 13-1 and 13-2 is 
organized geographically according to con- 
struction divisions. Within each division, 
facilities where design or construction activ- 
ities occurred are listed alphabetically. De- 
scriptions of activities taking place at each 
facility are listed chronologically according 
to date work began. 

Oroville Division 
Design and construction work in the 

Oroville Division involved the Oroville-Ther- 
malito Complex communication system. 



TABLE 13-1 
Design Activities, July 1993 through June 1994, by Division 

- 
Date Design Design Completion 

Construction Division and Facility Construction Contract Began Date 

W h  San Joaquin Division 
Harvey 0. Banks Delta 

Pumping Plant Repair main plant access road slide May 1993 October 1993 
Furnish seat rings for 54-inch valve December 1992 May 1993 

South Bay Pumping Plant Furnish 5 kV switchgear July 1992 January 1994 
San Luis Division 

Delta and San Luis Operations 
and Maintenance Centers, 
Coalinga Operations and 
Maintenance Subcenter Furnish above-ground fuel storage tanks January 1993 July 1993 

Coastal Branch Phase II 
Pipeline Reaches 

Devil's Den to Cholame Valley Construct pipeline reach number 1 September 1992 August 1993 
Cholame Valley to - 
Shedd Canyon Construct pipeline reach number 2 September 1992 November 1993 

Shedd Canyon to Calf Canyon Construct pipeline reach number 3 January 1993 February 1994 
Calf Canyon to Cuesta Tunnel Construct pipeline reach number 4 June 1993 August 1994 

City of San Luis Obispo Modify Cuesta Tunnel September 1992 March 1994 
Devil's Den, Bluestone, 
Polonio Pass, and Casmalia Hills 
Pumping Plants Furnish pumping units November 1992 August 1993 

Devil's Den, Bluestone, 
Polonio Pass, Casmalia Hills 
Pumping Plants and San 
Luis Obispo Powerplant Furnish and install bridge cranes March 1993 May 1994 

Devil's Den to Casmalia Hills Furnish power circuit breakers November 1992 January 1994 
Furnish power transformers February 1993 March 1994 

Devil's Den to Polonio Pass Furnish switchgear for pumping plants January 1993 January 1994 
Devil's Den to Phase II terminus Furnish standby enginelgenerators March 1993 October 1994 
Devil's Den to Polonio Pass Construct three pumping 

plants-initial contract November 1992 September 1993 
Devil's Den to Vandenberg AFB Fumish ball valves September 1992 November 1993 

Furnish butterfly and control valves December 1992 February 1994 
Furnish fiber-optic cable January 1993 August 1993 
Furnish and install flowmeters April 1993 February 1995 

Polonio Pass Construct tank 1 September 1992 August 1993 
San Luis Obispo Powerplant Furnish turbine governor and controls February 1993 September 1994 
San Luis Obispo Powerplant and 

Casmalia Hills Pumping Plant Furnish switchboards and switchgear January 1993 July 1994 
South San Joaquin Division 

Kern Water Bank Rehabilitate pumps and motors, 
Kern Fan Element, stage 1 July 1991 August 1993 

Construct conveyance facility, Kern 
Fan Element, stage 1 July 1991 August 1993 

Tehachapi Division 
A.D. Edmonston Pumping Plant Furnish rock slope protection for 

blastlpaint facility February 1994 May 1994 
Mojave Division 

California Aqueduct Repair and upgrade erosion damage 
at Big Rock Siphon November 1993 May 1994 

Reconstruct primary operating road, 
M.P. 367.54 to 399.57 February 1994 May 1994 

Pearblossom Pumping Plant Install remote terminal unit September 1992 April 1993 
Santa Ana Division 

San Bernardino Tunnel Replace intake structure May 1991 September 1994 
West Branch 

Gorrnan Creek Canal Modification Modify channel July 1993 June 1995 
Miscellaneous Activities 

Department of Water Resources 
Data Center Modify 7th floor, Resources Building July 1990 September 1994 

Water Operations Center Construct new building July 1986 Project on hold 
Tuolumne River Restore gravel March 1994 May 1994 
Stanislaus River Restore gravel May 1994 July 1994 

Lost Hills Operations and Maintenance 
Subcenter, San Joaquin, Pearblossom, 
and Southern California Operations and 
Maintenance Centers, A. D. Edmonston 
Pumping Plant, Oso Pumping Plant 
maintenance yard, Cedar Springs 
Dam maintenance station Remove underground storage tanks December 1992 July 1993 



TABLE 13-2 
Construction Activities, July 1993 through June 1994, by Division 

Contract Cost3 
Construction Contract (Thousands 

Construction Division and Facility (Specification Number) Starting Date Ending Date of dollars) 
Oroville Division 

Oroville Complex Complete installation of fiber-optic 
cable, Phase 11 (93-13) June 1993 November 1993 265 

Delta Facilities 
Miscellaneous Activities Reconstruct tidal barrier VI, Middle 

River (92-02) May 1993 September 1993 27 
Construct rock barrier, Old River at 

Delta Mendota Canal (93-04) May 1993 October 1993 1 76 
Temporarily close, Old River at 

head, fall 1993 (92-22) September 1993 December 1993 32 
Tempora rock barriers 194-95, 

M i l e  river and Old River (84-01) March 1994 December 1995 544 
North San Joaquin Division 

Harvey 0. Banks Delta 
Pumping Plant Furnish and install pump 

discharge valves (88-25) September 1988 April 1994 4,708 
Complete pumping plant (89-09) August 1989 February 1994 8,464 
Furnish 480wolt switchgear (92-32) March 1993 March 1994 339 
Furnish seat rings, %-inch 

valves (93-20) November 1993 April 1994 113 
Miscellaneous Activities Repair slide (93-24) October 1993 January 1994 335 

Repave intake channel road. Delta 

John E. Skinner Delta Fish 
Protective Facility 

Field Division (93-1 6) August 1993 September 1993 51 

Construct new holding tank building and 
make imorovements. Phase 11 (90-351 December 1990 December 1994 4,617 

Modify control and vehicle storage buildings, 
Phase 111 (92-01) 

Furnish and install fiber ootic 
May 1992 July 1993 313 

South Bay Aqueduct 

South Bay Pumping Plant 
April 1993 
October 1992 
October 1992 
January 1994 

communication system 193-05) 
Fumish pumps 92-18) 
Furnish motors 192-1 9) 
Fumish 5kv switchgear (93-32) 

June 1994 2,540 
November 1993 1,400 
November 1993 2,000 
February 1995 871 

San Luis Division 
William R. Gianelli Pumping- 
Generating Plant 

Miscellaneous Activities 
Replace roofing 93-06) 
Seal coat secon d ary operating road (93-1 7) 

June 1993 
August 1993 

November 1993 225 
September 1993 130 

Coastal Branch 
Ba er Hill and 
Las?eriUas Pumping Plants Modify HVAC system 
Phase II Facilities Furnish fiber ootic cable. Devil's Den 

July 1993 November 1994 130 

to vandenberg AFB ' August 1993 
Construct pipeline Reach 1 (93-14) December 1993 
Furnish pump units (93-25) December 1993 
Construct Tank 1 facilities (93-27) December 1993 
Construct initial pumping plants (93-30) January 1994 
Construct pipeline Reach 2 (93-33) March 1994 
Furnish ball valves (93-34) April 1994 
Construct pipeline Reach 3 (94-05) June 1994 
Modify Cuesta Tunnel (94-1 0) June 1994 
Furnish turbine and generator, 

San Luis Obispo Powerplant (93-31) February 1994 
South San Joaquin Division 

Buena Vita Pumping Plant Furnish stator coils October 1992 
Buena Vista and John R. 

Teerink Wheeler Ridge 
Pumping Plants Furnish replacement pump 

impellers (86-1 3) July 1988 
Ira J. Chrisman Wind Gap 
Pumping Plant Furnish motor stator coils (92-1 1) July 1992 

Furnish motor stator coils and spare 
windings (92-1 2) October 1992 

Ira J. Chrisman Wind Gap 
and Oso Pumping Plants Furnish replacement pump impellers (88-14) July 1988 

John R. Teerink Wheeler Ridge 
Pumping Plant Furnish stator coils (92-17) October 1992 

Miscellaneous Activities Expand facilities conveyance system, civil 
maintenance shop and warehouse, San Joaquin 
Operations and Maintenance Center (92-28) February 1993 

May 1995 
June 1995 
December 1996 
July 1996 
May 1995 
September 1995 
December 1996 
February 1996 
December 1995 

February 1996 

December 1993 

March 1994 

June 1996 

February 1995 

June 1994 

July 1993 

December 1993 



TABLE 13-2 
Construction Activities, July 1993 through June 1994, by Division (Continued) 

Construction Division and Facilitv 
Miscellaneous Activities 

(continued) 

Tehachapi Division 
A. D. Edmonston Pumping 

Plant 
Mojave Division 

Alamo Powerplant 

East Branch Enlargement 
Canals and siphons 

Miscellaneous Activities 

Mojave Siphon Powerplant 

Mo'ave Siphon and Devil 
kanyon Powerplants 

Pearblossom Pumping Plant 
Enlargement, Phase I1 

Santa Ana Division 
East Branch Enlargement 
Devil Canyon Powerplant 

Construction Contract 
(Specification Number) 

Furnish and install above-ground fuel tanks, 
Lost Hills Operations and Maintenance 
subcenter. San Joaauin O~erations and 
~aintenance Centei, and A.D. Edmonston 
Pumping Plant 
(92-29) 

Furnish motor stator coils (93-01) 

Furnish and install Kaplan Turbine (80-16) 
Furnish and install generator 

Number 1 (83-14) 

Construct second pipeline, 
Mojave Siphon 91 -33) 

Replace roofing, d dministrative and 
Civil Maintenance Buildings, 
Southern California 0 & M Center (93-08) 

Seepage repair, Mileposts 329 
and 336 (93-29) 

Furnish and install turbines, generators, 
and governors (89-1 3) 

Furnish and install 75-ton gantry 
crane (90-38) 

Furnish control switchboards (91-31) 
Furnish switchgear, and equipment (91-34) 
Furnish power transformer (92-15) 
Complete Mojave Siphon Powerplant (92-30) 
lnstall acoustic velocity flowmeters (93-1 8) 

Furnish butterfly valves (91-15) 

lnstall vertical centrifugal pumps (87-04) 
lnstall motors (87-48) 
lnstall pump discharge valve units (88-18) 
Complete pumping plant (89-36) 

Install turbines, governors, and 
valves (87-1 5) 

lnstall generators (88-47) 
lnstall butterflv valve (91 -1 5) 
Construct ~ e d l  Canyon Second 

Afterbay (92-16) 
HVAC modlficatlons (93-21) 

Miscellaneous Activities Modifications to Santa Ana Valley 
pipeline, North Park Blvd. and 
Sugarloaf Mountain (93-10) 

West Branch Construct Vista del Lago Visitors 
Center - Pyramid Lake Liebre 
Peninsula (91 -16) 

Miscellaneous Activities Furnish multiplant acoustic flowmeters: 
Oroville, Delta, San Luis, San Joaquin, 
and Southern Field Divisions (89-28) 

Remodel DWR Data Center 
1416 Ninth Street, 7th floor 
Resources Building (93-09) 

Furnish and install above ground fuel 
storage tanks - Pearblossom Operations 
and Maintenance Subcenter, Southern 
California Operations and Maintenance 
Center, Oso Pumping Plant, and 
Cedar Springs Dam Maintenance 
Station (93-1 1) 

Furnish and install above ground fuel 
storage tanks - San Luis, Coalinga, 
and Delta Operations and Maintenance 
Centers (94-07) 

Contract Costs 
(Thousands 

Startina Date Ending Date of doIIars1 

March 1993 November 1994 41 7 
April 1994 April 1995 547 

April 1993 August 1995 962 

October 1980 June 1994 2,800 

August 1983 June 1994 1,784 

March 1992 June 1995 52,500 

Jdy 1993 October 1993 197 

November 1993 January 1994 341 

August 1989 May 1995 14,482 

December 1990 December 1993 730 
March 1992 January 1994 769 
April 1992 January 1994 773 
December 1992 February 1994 451 
February 1993 September 1995 6,817 
October 1993 October 1995 437 

August 1991 July 1994 4,451 

May 1987 December 1994 2,800 
June 1988 December 1994 9,600 
July 1988 December 1994 1,523 
November 1989 November 1993 10,914 

July 1987 December 1994 10,200 
May 1989 October 1993 9,500 
August 1991 December 1994 1,508 

November 1992 April 1995 49,100 
September 1993 November 1993 47 

July 1993 April 1994 600 

July 1991 January 1994 3,500 

September 1989 March 1994 5,082 

June 1993 September 1994 1,284 

December 1993 October 1994 386 

May 1994 April 1995 547 
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Oroville-Thermalito Complex 
Communication System 

Installation of the fiber-optic cable for 
the fiber-optic communication system net- 
work is being performed through two pri- 
mary contracts and a completion contract. 
The completion contract was awarded in 
June 1993 and completed in June 1994. 

The communication system serves to 
operate all major components of the 
Oroville-Thermalito Complex. 

Delta Facilities 
Several design projects for present and 

future facilities in Suisun Marsh were active 
in fscal year 1993-94. Design was complet- 
ed to modify the spillway at Cordelia Fore- 
bay to allow releases of North Bay 
Aqueduct water into Green Valley Creek. 
These releases will help improve salinity 
levels in western Suisun Marsh to meet re- 
quired water quality standards. The modifi- 
cations were completed by the Delta Field 
Division in December 1993. 

Preliminary designs for installing rock 
barriers at Chadbourne and Goodyear 
sloughs in Suisun Marsh were completed. 
However, environmental issues forced the 
cancellation of these projects. Final design for 
maintenance dredging of the Morrow Island 
Distribution System in Suisun Marsh was also 
completed in fiscal year 1993-94. However, 
environmental issues related to dredge dis- 
posal resulted in the Department's not ob- 
taining environmental permits and the 
postponement of this work until 1995. 

The design and initial drilling of 
deep boreholes for the installation of 
downhole seismographs in the Delta was 
completed in fiscal year 1993-94. This 
project is intended to determine the po- 
tential for the soft soils in the Sacramen- 

to-San Joaquin Delta either to amplifjr or 
attenuate earthquake motions and, conse- 
quently, help define the seismic risk for 
Delta levees. Installation of the seismo- 
graphs is scheduled for November 1994. 

Rock Barriers at Old River 
and Middle River 

The annual temporary barriers at Old 
River and Middle River were constructed 
and removed as required under various 
agreements. These activities alternately 
raise and stabilize water levels associated 
with agricultural water diversions during 
the irrigation season. They also increase fall 
flows in the lower San Joaquin River to 
help migrating salmon and steelhead trout 
survive. A new contracting method was 
employed that includes several barrier in- 
stallations in a single contract. 

North San Joaquin ~ivision 
Design and construction activities in the 

North San Joaquin Division involved the Har- 
vey 0. Banks Delta Pumping Plant, John E. 
Skinner Delta Fish Protective Facility, South 
Bay Aqueduct, South Bay Pumping Plant, 
and various miscellaneous projects. 

Harvey 0. Banks Delta 
Pumping Plant 

Construction work at Banks Pumping 
Plant included final inspections and admin- 
istrative closeout of the contracts for fur- 
nishing and installing four vertical 
centrifugal pumps, motors, discharge valves, 
transformers, and appurtenant electrical 
and mechanical equipment. The four new 
pumping units became operational in early 
1992. Punch list work and closeout of the 
contracts continue with a target completion 
date of February 1994. With completion of 
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the enlargement, the plant has a pumping 
capacity of 10,300 cubic feet per second. 

A construction contract awarded in 
March 1993 for furnishing 480-volt 
switchgear equipment continues. This 
contract is one of several contracts in- 
tended to enhance the operational capa- 
bilities of the plant's peripheral electrical 
systems. 

Repair of the landslide along the in- 
take channel for the pumping plant was 
performed by contract and completed in 
January 1994. A contract to repave the in- 
take channel road was let in August 1993 
and completed in September 1993. 

John E. Skinner Delta Fish 
Protective Facility 

All original contract work at the site 
was completed in February 1994. Howev- 
er, the contractor was directed to furnish 
three wedge gate valves to replace exist- 
ing units. Delivery of those units is ex- 
pected in late 1994. 

South Bay Aqueduct 
The contract awarded in April 1993 

to furnish and install fiber-optic cables 
along the aqueduct for upgrading the 
communication and control system was 
completed in June 1994. 

South Bay Pumping Plant 
All contract work awarded in Octo- 

ber 1992 for furnishing spare pumps and 
pump motors has been completed, with 
the exception of the contractor's provid- 
ing technical assistance during installa- 
tion and testing of the new units. 
Installation cannot be performed until 
November 1994 because of water delivery 
scheduling. The new pumps and motors 

will allow removal of existing units for 
major repairs and maintenance. 

A contract to furnish 5 kV switchgear 
equipment for South Bay Pumping Plant 
was let in January 1994 with completion 
expected in early 1995. 

San Luis Division 
Design studies evaluating settlement 

problems along the California Aqueduct 
were completed. Repair alternatives will 
be evaluated in fiscal year 199495. 

The construction contract to replace 
the roofing at William R. Gianelli Pump- 
ing-Generating Plant was completed on 
November 1993. A construction contract 
to seal coat operating roads was awarded 
in August 1993 and completed in 
September 1993. 

A construction contract to install 
above-ground fuel storage tanks for the 
San Luis Operations and Maintenance 
Coalinga Subcenter were let in May 1994 
with completion in spring 1995. 

Coastal Branch 
The construction contract awarded in 

June 1993 to modify the heating, ventilat- 
ing, and air conditioning systems at the 
existing Las Perillas and Badger Hill 
Pumping Plants is scheduled for comple- 
tion in November 1994. 

Contract administration of the Coastal 
Branch Phase I1 facilities is under the juris- 
diction of the Coastal Project Headquar- 
ters in San Luis Obispo during the 
construction period. This addition to the 
Construction Office organization opened 
for business on July 1, 1993. Supporting 
the Project Office in San Luis Obispo are 
field offices in Shandon and Santa Maria. 



A soils/concrete laboratory adjacent to the 
Shandon Field Office is also operational. 

Environmental protection has become a 
primary concern for the construction of 
Phase 11. For example, in Reach 1, a low sheet 
steel fence was constructed between Devil's 
Den and Bluestone Pumping Plants to keep 
the endangered blunt-nosed leopard lizard 
out of the construction areas. This six- 
mile-long fence was erected prior to start of 
construction. Compliance with environ- 
mental requirements has increased the cost 
of the project. 

Thirty construction contracts will be 
required for this project. These contracts 
will be awarded over a period of 18 to 24 
months. The project is scheduled to be 
operational in late 1996. 

Through the end of June 1994, con- 
struction contracts were let and awarded for 
Pipeline Reaches 1,2, and 3; three pumping 
plants initial contract; pumping units; Tank 
Site No. 1; furnishing a turbine and generator 
for San Luis Obiipo Powerplant; valves; and 
modification of Cuesta Tunnel. 

South San Joaquin Division 
Projects in the San Joaquin Division 

involved Buena Vista, Ira J. Chrisman Wind 
Gap, Oso, and John R. Teerink Wheeler 
Ridge Pumping Plants and San Joaquin 
Operations and Maintenance Center. 

Buena Vista, Chrisman, and 
Teerink Pumping Plants 

Two construction contracts for fur- 
nishing and replacing pump impellers, 
scheduled to be completed in late 1992, 
were actually completed in June 1994 be- 
cause of unexpected construction delays. 

Construction contracts to furnish and 
replace stator coils for the three plants were 
awarded in October 1992 and are scheduled 
for completion in 1995 and 1996. 

San Joaquin Operations and 
Maintenance Center 

Two construction contracts were 
awarded in March 1993 for modifying 
the civil maintenance shop and warehouse 
and for furnishing and installing above- 
ground fuel storage tanks. A third contract 
included similar tank installations at Lost 
Hills Operations and Maintenance Sub- 
center and A.D. Edmonston Pumping 
Plant. The first contract was completed in 
December 1993. Work on the fuel tank 
contracts continues. 

Tehachapi Division 
A contract to furnish rock slope protec- 

tion behind Edmonston Pumping Plant was 
prepared. This work will protect the future 
blast/paint facility from falling rocks. Design 
work associated with the contract to provide 
the blast/paint facility continued. 

Division activities included rewinding 
several pumping unit motors at Edmonston 
Pumping Plant. The work was completed 
during this reporting period. Also, a con- 
struction contract to furnish stator coils 
was awarded in April 1993 with a comple- 
tion date in 1995. 

Mojave Division 
Activities in the Mojave Division 'in- 

volved Alamo Powerplant, the California 
Aqueduct, Mojave Siphon Powerplant, Pear- 
blossom Pumping Plant, and the Pearblos- 
som Operations and Maintenance Subcenter. 
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Alamo Powerplant which was awarded in February 1993 with a 

~~~d on an analysis of data gathered in completion date in September 1995. 

1988 and 1991, the Department's consultants 
recommended that a new shaft be installed 
and an existing bearing be stiffened as a pos- 
sible solution to a shaft vibration problem. 

Manufacturing and shop testing of the 
new generator shaft and new lower generator 
guide bearing bracket were completed in 
May 1993. The new shaft assembly arrived 
at the job site for installation in late July 
1993. After reassembly the unit will under- 
go extensive testing. 

California Aqueduct 
Design of a repair of erosion damage 

at Big Rock Siphon was completed. Design 
was also completed for reconstruction of 
the primary operating road from milepost 
367.54 to milepost 399.57. 

A construction contract for enlarging 
Mojave Siphon was let in March 1992 with 
completion scheduled for April 1995. This 
work will provide three new 12-footdiame- 
ter pipelines to supply the generating units 
at Mojave Siphon Powerplant and dis- 
charge into Silverwood Lake. 

Mojave Siphon Powerplant 
Construction of the initial Mojave Si- 

phon Powerplant structure and fabrication 
of a gantry crane were started in fall 1990 
and completed in summer 1993. Construc- 
tion of the plant's final phase is scheduled 
for completion in 1995. 

Manufacturing the three vertical Francis 
turbines, generators, and governor for the 
new Mojave Siphon Powerplant is well under 
way at various overseas manufacturing facili- 
ties. Installation of this equipment is being 
performed under the completion contract, 

Pearblossom Pumping Plant 
and Subcenter 

Enlargement of Pearblossom Pumping 
Plant, which includes adding three pump- 
ing units now and providing for two addi- 
tional units in the future, began in October 
1990. The three new units became opera- 
tional in March 1994. Completion contract 
work associated with furnishing and install- 
ing appurtenant equipment and other relat- 
ed work for completing the enlargement of 
the plant was completed in April 1994. 

Santa Ana Division 
Activities in the Santa Ana Division in- 

volved designing a replacement San Bernardi- 
no Tunnel Intake, enlarging Devil Canyon 
Powerplant, and beginning construction of 
the Devil Canyon Second Afterbay. 

San Bernardino Tunnel Intake 
Design work continues for completing 

contract drawings to replace the existing 
San Bernardino Tunnel Intake with a more 
earthquake resistant structure. Construc- 
tion of the new facility was scheduled to 
begin in November 1994 but has now been 
scheduled for spring 1995. 

Devil Canyon Powerplant 
and Second Afterbay 

Construction work for enlarging Devil 
Canyon Powerplant was completed. The ' 

work involved expanding the plant struc- 
ture for two additional units and a service 
bay; constructing a second penstock; and 
installing two turbines, governors and 
valves, bypass equipment, generators, switch- 
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gear, switchboards, 115 kV power circuit 
breakers, and a penstock butterfly valve. 

The two new generating units (num- 
bers 3 and 4) were operational in early fall 
1992. Final performance and efficiency 
testing was conducted in early 1993. ha ly -  
sis of the test data is currently in progress. 
The new generating units are scheduled to 
begin commercial operation in 1994. 

Work began in November 1992 for the 
construction of an 800-acre-foot capacity sec- 
ond afterbay adjacent to Devil Canyon Power- 
plant to permit full use of the new generating 
units and to improve downstream water deliv- 
ery capabilities. Construction is scheduled for 
completion in early 1995. 

Santa Ana Pipeline 
Construction of two vaults to house a 

new control valve at North Park Boulevard 
and a removable bulkhead at Sugarloaf 
Mountain began in June 1993. This work is 
scheduled for completion in fall 1994. 

West Branch 
Design work to repair landslides and 

other minor damage at the Vaquero Recre- 
ation Area continued. Design work also con- 
tinued on modifications to Gorman Creek to 
pass large potential flood flows. Final design 
wiU be completed in fiscal year 199495. 

Construction work for Vista del Lago 
Visitors Center was completed in June 
1994. Administrative closeout of the 
contract continues. 

Land Management 
Activities 

In fiscal year 1993-94 the Department 
spent $6.8 million in excess of credits for 
earlier sales of surplus property and return 

of condemnation deposits to acquire land 
and easement rights. Twenty parcels (ap- 
proximately 3,600 acres) were acquired 
during this fiscal year for a total purchase 
price of $6,419,483. Easement rights over 
32 parcels (251.31 acres) were also acquired 
for a total purchase price of $441,365. No 
excess land was sold during this fiscal year. 

The total net amount spent to acquire 
rights-of-way and mitigation lands for the 
SWP through June 30,1994, was $216.6 
million. The Department also managed 80 
leases, which resulted in a revenue of 
$245,123 during the 1993-94 fiscal year. 

The Department's land and right-of- 
way program for fiscal year 1993-94 in- 
cluded actions involving the following 
projects: Coastal Branch, Phase 11; Devil 
Canyon Second Afterbay; Los Banos 
Grandes; Mojave Siphon Second Pipeline; 
California Aqueduct Repair; West Delta - 
Sherman Island; and the Los Banos Dem- 
onstration Desalting Plant. 

Coastal Branch, Phase II 
To date, the Department has secured 

rights for construction activities on Reaches 
1, 2, and 3; Tank Site 1 and 2; Cuesta Tun- 
nel; and Devil's Den, Bluestone, and Polo- 
nio Pass Pumping plants. In addition, a 
40-acre parcel was acquired for environ- 
mental mitigation. As of June 30, 1994, 
pipeline and access road easement (240.16 
acres) had been obtained over 30 parcels 
for $261,065. Eight parcels (9 15.14 acres) 
were acquired in fee for $764,241. Resolu- 
tions of Necessity were approved by the 
California Water Commission for 19 par- 
cels in fiscal year 1993-94. Eight parcels 
are located in Reach 2, nine parcels in 
Reach 3, and two parcels within the 



1 
1 

1 

Design, Construction, and Land Management Chapter 13 

Cuesta Tunnel project area. The Depart- 
ment has also obtained 231 temporary 
entry permits to perform geological, ar- 
chaeological, and environmental studies 
as well as surveys necessary for project 
design and regulatory permits. 

Los Banos Grandes 
The Department purchased a 1,715- 

acre parcel for mitigation and possible fu- 
ture dam site at Los Banos Grandes for 
$1,615,000. The Department now owns 
3,418 acres at a cost of $11.7 million. 

Devil Canyon Second Afterbay 
The Department purchased one parcel 

of land for a hang gliding landing site totaling 
14 acres for $358,600. This site was pur- 
chased to comply with the Federal Energy 
Regulatory Commission permit, which re- 
quired Department assistance in relocating 
the hang gliding activities that would be 
impacted by the Second Afterbay project. 

Los Banos Demonstration 
Desalting Plant 

The Department terminated its 

Mojave Division monthly lease arrangement for the site of 
its decommissioned Los Banos Demonstra- 

Right-of-way acquisition for the Mo- tion Desalting Plant and purchased the 
jave Second was 86.2gacre parcel for $750,000. This pur- 
with the acquisition of an easement over an chase allows the Department to economi- 
1 1-acre parcel at a cost of $178,800. cally assess long-term options for the site, 

West Delta - Sherman Island 
During the 1993-94 fiscal year, the 

Department purchased eight parcels of 
land on Sherman Island for the West 
Delta Program. The total cost was 
$2,914,970 for 852.92 acres. The Depart- 
ment now owns 3,575 acres of the 10,300+ 
acre island. Further negotiations to pur- 
chase additional parcels from willing 
sellers continue. 

including sale of the property. 

California Aqueduct Repair 
One parcel (2.49 acres) was acquired 

in fee at the request of the Division of Op- 
erations and Maintenance. The parcel is 
adjacent to the California Aqueduct and 
will be used in conjunction with aqueduct 
stabilization activities. The parcel was ac- 
quired at a cost of $16,672. 

Information for this chapter 
was provided by the Divisions of 
Design and Construction and Land 
and Right-of-way. 
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Recreation Programs 

Vista del Lago Visitors Center 
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Significant Events 

On November 15,1993, the Depart- *. More than 127 million recreation- 
ment opened Vista del Lago Visi- days have been recorded at SWP 
tors Center to the public. recreation facilities since the project 
Use at SWP visitors centers increased began delivering water in 1962. 
3 percent over 1992 totals. Recre- 
ation use along the California Aq- 
ueduct also increased in 1993. 
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The State Water Project is a multipur- 
pose project designed to provide many 
benefits to California residents. In addition 
to providing water supply, flood control, 
and habitat for fish and wildlife, the SWP 
provides extensive and varied recreational 
opportunities-tours, sight-seeing, and ar- 
eas or sites that include facilities for fish- 
ing, hunting, camping, boating, water 
skiing, bicycling, and swimming.' 

Recreation Areas 
The SWP has developed 37 recreation 

areas or sites throughout California, includ- 
ing 17 fishing access sites. Most sites are 
located along the California Aqueduct. 
Figure 141 shows the names and locations 
of each area. 

Use of Facilities 
Use of facilities at SWP recreation 

areas is measured in terms of visitor-days 
and recreation-days. A visitorday is count- 
ed when one person enters a visitors cen- 
ter, stops at an overlook, or participates in 
a guided tour of SWP facilities. A recre- 
ationday is counted when one person uses 
the recreational facilities for camping, boat- 
ing, bicycling, swimming, or some other 
recreational activity for any part of a day. 

Visitor-Days 
SWP facilities received 430,300 visi- 

tor-days of use in 1993, a 3 percent in- 
crease over the visitor-days recorded in 
1992 (Table 14-1). 

'According to the Davis-Dolwig Act (1961, Water 
Code sections 11900-1 1925), the Department has over- 
all responsibility to acquire land, plan recreation, and 
ensure that enhancement of fish and wildlife habitat is 
included as part of the State Water Project. In addition, 
Federal Energy Regulatory Commission License Num- 
bers 2100 and 2426 require the Department to plan for 
recreational and associated activities at licensed SWP 

TABLE 14-1 

Visitor-Days Recorded in 1993, by Location 

Location 

Project Operation Control Center, Sacramento 
Oroville Field Division 
Delta Field Division 
San Luis Field Division 
San Joaquin Field Division 
Southern Field Division 
(Castaic Visitors Center 1/1/93 through 9130193 
Vista Del Lago 11/15/93 through 12/31/93) 

Total 

Visitor-Days 

100 
162,100 

1,200 
197,200 

5,400 

64,300 
430,300 

Recreation-Days 
In 1993, SWP facilities received 5.40 

million recreationdays of use, a decrease 
from the 5.52 million recreation-days record- 
ed in 1992 (Table 142). However, recreation 
use at the 17 developed fishing access sites 
and along the California Aqueduct Bikeway 
increased from 66,300 recreation-days in 
1992 to 68,500 recreation-days in 1993. 

Most SWP recreation and visitor use 
was concentrated at the major reservoirs, 
where well developed facilities accommo- 
date the public. Fifty-three percent of the 
total SWP recreation use in 1993 occurred 
at the four major reservoirs in Southern 
California: Pyramid Lake, Castaic Lake, 
Silverwood Lake, and Lake Perris. 

Since SWP first began delivering wa- 
ter in 1962, more than 127 million recre- 
ationdays have been recorded at SWP 
recreational facilities. 

New Facilities 
On November 15, 1993, the Depart- 

ment opened the Vista del Lago Visitors 
Center to the public. Overlooking Pyramid 
Lake on Interstate 5, the center features 
innovative exhibits that educate viewers 
about the State Water Project and current 
water issues. 

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 
11. Orestimba Fishing Access Site 
12. Walk-in Fishing (63 miles) 
13. Cottonwood Road Fishing Access Site 
14. San Luis Reservoir State 

Recreation Area 
15. Los Banos Reservoir 
16. Canyon Road Fishing Access Site 
17. Mewel Avenue Fishing Access Site 
18. Fairfax Fishing Access Site 
19. Access to Walk-in Fishing (208 miles 

of accessibility along the aqueduct) 

20. Three Rocks Fishing Access Site 
21. Huron Fishing Access Site 
22. Avenal Cutoff Fishing Access Site 
23. Kettleman City Fishing Access Site 
24. Lost Hills Fishing Access Site 
25. Buttonwillow Fishing Access Site 
26. Pyramid Lake State Recreation Area 
27. Castaic Lake State Recreation Area 
28. Munz Ranch Road Fishing Access Site 
29. Bikeway from Quail Lake to Silverwood 

Lake (107 miles, not all accessible) 
30. 70th Street West Fishing Access Site 
31. Walk-in Fishing (83 miles) 
32. Avenue S Fishing Access Site 
33. 77th Street East Fishing Access Site 
34. Longview Road Fishing Access Site 
35. Silverwood Lake State Recreation Area 
36. Lake Perris State Recreation Area 
37. San Jacinto Wildlife Area 

Fig 14-1. Locations of Recreation Areas 
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Construction continued on the recre- 
ation facilities under development at Liebre 
Peninsula on Pyramid Lake. Those facilities 
should be completed in mid-1995. 

Improvements to Facilities 
In 1993, the California Department of 

Boating and Waterways improved SWP 
recreation facilities at Lake Oroville. 

Concrete overlays from elevation 883 to 
elevation 847 were completed at the boat 
launching ramp in the Bidwell Canyon area. 

Facility Closures 
Recreational use at Castaic Lake con- 

tinued to decline in 1993 because of the 
closure of Castaic Lagoon, an impound- 
ment dedicated to recreational use. The 
lagoon was closed to swimming in August 
1992 when Los Angeles County Depart- 
ment of Health Services personnel detected 
E. coli bacteria in the water and will remain 
closed indefinitely. Because of the closure 
of Castaic Lagoon, recreational use of 
Castaic Lake in 1993 dropped 26 percent 
from 1992 use. 

Oroville Recreation Plan 
On October 1, 1992, the Federal Ener- 

gy Regulatory Commission issued order 
2100-052, which required the Department 
of Water Resources to prepare a revised 
recreation plan for Lake Oroville. The new 
plan will replace the original Oroville Res- 
ervoir, Thermalito Forebay and Afterbay 
Recreation Report (Bulletin 117-6), which 
was prepared in December 1966 but never 
fully implemented. The new plan, submit- 
ted on June 1,1993, and approved on Sep 
tember 22,1994, in FERC order 2100-054, 
includes additional recreation facilities and 
addresses concerns raised by local residents 
regarding recreation and fishery related 
issues. 

Recreation Programs 

TABLE 14-2 

Recreation-Days Recorded in 1993, 
by Division and Facility 

Division Number of Days 

Oroville Field Division 
Frenchman Lake 200,000 
Antelope Lake 68,400 
Lake Davis 246,000 
Lake Oroville and Thermalito Forebay 630,400 
Thermalito Afterbay and Oroville Wildlife Area 187,200 

Total 1,332,000 

Delta Field Division 
Lake Del Valle 
Bethany Reservoir 
Fishing Access Sites 

Niels Hansen 
Cottonwood Road 

California Aqueduct 
Walk-in fishing 
Bikeway 

White Slough Wildlife Area 

Total 

San Luis Field Division 
San Luis Reservoir 
O'Neill Forebay 
Los Banos Reservoir 
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 
Silverwood Lake 
Lake Perris 
Pyramid Lake 
Castaic Lake 
Fishing Access Sites 

77th Street East 
Longview Road 

California Aqueduct 
Walk-in fishing 
Bikeway 

1 Total 

1 Grand Total 
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TABLE 14-3 

Fish Planted in 1993 
(Thousands) 

Location Trout 
and Size Eagle Lake Rainbow Brown Brook 

Antelope Reservoir 
Catchable 9.5 11.5 

Subcatchable 17.7 
Lake Davis 
Catchable 58.1 
Fingerling 122.4 
Frenchman Reservoir 
Subcatchable 54.4 
Fingerling 126.0 100.0 
Lake Oroville 
Catchable 44.3 
Subcatchable 97.1 
Fingerling 
Thermalito Forebay 
Catchable 32.2 7.4 14.6 
Lake Del Valle 
Catchable 46.9 
Los Banos Reservoir 
Catchable 10.3 
Pyramid Lake 
Catchable 23.7 
Castaic Lake 
Catchable 86.5 
Castaic Lagoon 
Catchable 34.5 
Silverwood Lake 
Catchable 28.5 
Lake Perris 
Catchable 61.5 
Lake Skinner (a 
Catchable 45.4 
California Aqueduct No Fish Planted 

- - -  
Total 184.1 533.4 271.2 43.8 

/ a) Included in SWP fiih planting program, but not an SWP facility. 

Chinook 
Salmon Total 

The Department's revised recreation 
plan calls for several improvements and 
expansions of existing facilities and pro- 
grams as well as the addition of new facili- 
ties and programs. The new plan requires 
the Department to: 

construct additional recreation hdities; 
construct a campground at Lime 
Saddle Marina; 

make improvements to the Ther- 
malito Afterbay and South Fore- 
bay Recreation Areas; 

expand the Feather River Fish 
Hatchery; 

-develop a fishery management plan 
and improve fish habitat in Lake 
Oroville; 

establish a recreation advisory 
committee; and 

collect data on recreation use and 
file annual reports with FERC. 

Most recreation facilities should be com- 
pleted by 1998, with certain elements of the 
new plan requiring time extensions for. suc- 
cessful implementation. 
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Fish Plantings 
In 1993, the Department of Fish and 

Game continued fish-planting activities at 
twelve SWP facilities and one facility owned 
by the Metropolitan Water District of 
Southern California (Lake Skinner). Total 
plantings of trout and chinook salmon in- 
creased 43 percent in 1993 (Table 143). 

At the Feather River Fish Hatchery 
and the Therrnalito Afterbay rearing 
ponds, 13,481,400 fish were produced in 
1993, down 14 percent from 1992 totals. 
That figure includes 13,026,600 chinook 
salmon and 454,800 yearling steelhead 
trout. Of the chinook salmon reared, 
7,666,800 were fingerlings, and 5,359,800 
were advanced fingerlings. 

Safety 
Safe use of facilities at all 37 recre- 

ational areas is important to the Depart- 
ment. However, safety at the 24 sites along 
the California Aqueduct, a 444mile-long 
open canal, is particularly important. Recre- 
ationists use those sites for fishing and bik- 
ing. In 1993, approximately 67,000 people 
fished and 1,400 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. 

Turbulent currents created by 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 
diff~cult if not impossible to climb out of 
the canal without help. 

To minimize risks to recreationists, 
the Department posted multilingual safety 
notices along the aqueduct and installed 
float lines and safety ladders at regular in- 
tervals. 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, staff from the Department's field 
divisions regularly visit schools, churches, 
and other community organizations to dis- 
cuss safety precautions and provide bro- 
chures, posters, and videocassettes 
describing potential hazards along the Cali- 
fornia Aqueduct. 

Methods of Financing 
Recreational facilities are financed 

according to legislation enacted by the 
Davis-Dolwig Act (1961), Assembly Bill 12 
(1966), and Assembly Bill 1442 (1989). 

The Davis-Dolwig Act declared that 
providing for the enhancement of fish 
and wildlife and for recreation in connec- 
tion with State water projects benefits all 
Californians and that costs attributable to 
such enhancement should be borne by 
them. The act also provided a procedure 
through which the Department was to be 
reimbursed for those project costs allocat- 
ed to recreation and fish and wildlife en- 
hancement and for costs of acquiring 
property for recreation development. 

The reimbursements were included in 
the Department's budget as appropriations 
from the General Fund and used by the 
Department to pay for operations, mainte- 
nance, power, and replacement costs asso- 
ciated with operating the SWP. 

These appropriations were made 
annually, beginning in 1967, through the 
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1982-83 fiscal year, resulting in over $16 
million of reimbursements to the SWP. 

Assembly Bill 12 provided for a $5 
million annual appropriation from tide- 
land oil and gas revenues for joint costs 
of State water projects allocated to recre- 
ation, enhancement of fish and wildlife, 
and purchases of land for recreational 
purposes. Although no appropriations have 
been made since 1986, the Department re-. 
ceived approximately $90 million since pas- 
sage of the bill in 1966 from tideland oil and 
gas revenues for funding joint capital costs 
and recreational land purchases. 

Assembly Bill 1442, known as the 
"Offset Legislation," offsets moneys owed 
the California Water Fund by the SWP with 
reimbursements owed the project by the 
General Fund under the Davis-Dolwig Act. 

Appendix D to Bulletin 132, Costs of 
Recreation and Fish and Wildlife Enhance- 
ment, contains specific information about 
capital costs allocated to fish and wildlife 
enhancement and recreational develop- 
ment. This report to the legislature is pub- 
lished annually by the Department. 

Information on recreation use at SWP 
facilities was provided by the Division of 
Local Assistance, Central District. Material 
on safety was contributed by the Division 
of Operations and Maintenance, Water 
Operations Branch. The State Water 
Project Analysis Office furnished infor- 
mation on recreation financing. 
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Financial Analysis 

Feasibility/cost sharing agreement meeting including DWR, USACE, and USBR 
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Significant Events 

In March 1993, documentation was On December 9, 1993, the Depart- 

completed for a commercial paper ment sold $190 million of Water 

program that allows the Depart- System Revenue Bonds, Series M. 

ment to borrow up to $150,000,000 
for capital expenditures. The pro- * On April 4, 1994, all outstanding 

gram is designed to be an ongoing Oroville Bonds were retired. 

source of interim financing prior to 
permanent financing from the sale 
of revenue bonds. 
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This chapter presents both a summary 
and a detailed explanation of the SWP cur- 
rent financial analysis, capital costs and 
requirements, revenues and expenses, and 
bond activities for years 1994 through 
2010. Details of the financial analysis are 
presented in tables, figures, and line item 
descriptions throughout this chapter. 

The Department performs a financial 
analysis annually to ensure that the SWP 
financing program will have sufficient 
funds to meet construction obligations; 
project operation, maintenance, power, 
and replacement costs; bond debt service 
payments; and repayment of California 
Water Fund monies expended for construc- 
tion. The results of the current financial 
analysis, dated June 30, 1994, are presented 
in Tables 15-1 and 15-2. 

Future conditions may necessitate 
changes in the financial analysis. Contingen- 
cies that could result in a change in the finan- 
cial analysis include: 

alterations in schedules of current- 
ly planned construction for future 
facilities; 
changes in economic conditions, in- 
cluding changes in interest rates and 
in SWP contractor entitlements due 
to changes in amounts of water need- 
ed, conserved, or reclaimed; 
completion of Delta transfer facilities; 
development of additional sources of 
water not foreseen at this time; 
deviations from the assumptions regard- 
ing actual rates of price escalations for 
future construction fiom those current- 
ly assumed for cost estimates; 
enlargement of the San Luis C d ,  
increases in capital costs related to 
additional conservation facilities; and 

outcomes of lawsuits now pending 
before the courts. 

Capital Requirements 
and Financing 

In conducting the current analysis, the 
Department projected that future construc- 
tion and Davis-Grunsky Act Program costs 
through the year 20 10 will total $7 13 million. 
Special capital requirements for revenue 
bond financing of these construction costs 
are projected at $81 million for a total capital 
requirement of $794 million. This projection 
includes construction and financing costs for 
the following significant SWP facilities 
planned for completion by 2010: 

Mojave Siphon Powerplant facilities; 
Coastal Branch of the California 
Aqueduct, Phase 11; 
Suisun Marsh salinity control facilities; 
East Branch Enlargement of the 
California Aqueduct; 
North and south Delta facilities; and 
Gorman Creek Channel modifica- 
tions on the West Branch of the 
California Aqueduct. 

Most of these capital requirements will 
be financed from the projected sale of $616 
million of revenue bonds. The remaining 
$178 million will be financed from current 
bond proceeds, capital resources revenues, 
and the transfer of excess revenues not 
needed for operation costs, debt service, or 
repayment of the California Water Fund. 

The analysis of capital requirements 
and financing presented in Table 15-1 does 
not include 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- 
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term SWP water contractors. Also, Table 
15-1 does not include costs of associated 
works that are essential for realizing full 
benefits from the SWP but are financed 
and constructed by local interests or state 
agencies other than the Department of Wa- 
ter Resources. Those facilities include on- 
shore recreational developments at SWP 
facilities and local distribution facilities. 

The allocation of capital expendi- 
tures among various SWP purposes is 
detailed in Table 15-3. 

Capital Requirements 
Lines 1 through 18 in Table 15-1 show 

actual and projected SWP capital require- 
ments through the year 2010. Estimates of 
future capital expenditures include allow- 
ances for escalation of costs at 5 percent 
per year from 1994 through 2010. Capital 
expenditures for the SWP also include re- 
quirements other than those for construc- 
tion, 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 Department will decide to con- 
struct facilities only after examining alter- 
natives and completing environmental 
documentation and other review processes. 

Line 1, Initial Project Facilities, includes 
only those facilities completed before 19'74 
(see Bulletin 132-74, Chapter 2). Additional 
costs after 1973 and estimated costs of re- 
maining work on the initial SWP facilities 
are not included. 

Line 2, North Bay Aqueduct, Phase II, 
consists of pipelines, pumping plants, and a 
small reservoir necessary to divert water 
from the western Delta to Napa and Solano 
Counties for urban use. Phase I1 connected 

with the Phase I facilities that were com- 
pleted in 1968 and are included in the ini- 
tial project facilities discussed in Line 1. 
Phase I1 became operational in May 1988. 

Line 3, Delta and Suisun Marsh Facili- 
ties, shows historical costs in Column 1 that 
include planning costs for general Delta 
facilities and historical 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 constructing three 
permanent barriers in the Delta and an addi- 
tional intake at Clifton Court Forebay. 

The projected amounts also include 
projected costs for constructing additional 
Suisun Marsh facilities: Cordelia-Goodyear 
Ditch, culverts and flow controller at Good- 
year Slough, and the Frank Horan Water 
Delivery System. 

Line 4, Final Four Units at Harvey 0. 
Banks Delta Pumping Plant, includes costs of 
the final four 1,067 cfs units, which became 
operational in spring 1992, and final pay- 
ments for plant equipment. 

Line 5, Coastal Branch Aquedua Phase II, 
includes all costs for the planning, design, 
and construction of Phase I1 of the Coastal 
Branch of the California Aqueduct. The first 
major construction contract for Phase I1 facil- 
ities was awarded in October 1993. Comple- 
tion of Phase I1 is currently scheduled for 
December 1996 at a cost of $324 million. 

Line 6, West Branch Aqueduct, shows 
costs for all facilities on the West Branch 
except William E. Warne Powerplant. Costs 
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for Warne Powerplant are included in Line 
9. Projected costs include approximately 
$10 million for Gorman Creek channel 
modifications and $6.3 million for a pro- 
posed bypass at Warne Powerplant. 

Line 7, East Branch Enlargement, in- 
cludes expenditures for first-stage construc- 
tion 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 are 
presented in Table 154. 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 Califor- 
nia contractors participating in the East 
Branch Enlargement. 

Line 8, East Branch Improvements, shows 
all aqueduct costs on the East Branch not 
allocated to the enlargement project. Those 
costs include improvements constructed 
concurrently with the enlargement work. 
Costs for power plant construction at Mo- 
jave Siphon and Devil Canyon are not in- 
cluded in this line. Projected costs include 
$33 million for reconstruction of the San 
Bernardino Tunnel Intake. 

Line 9, Power Generation and Transmis- 
sion Facilities, does not include the East 
Branch Enlargement share of costs for Devil 
Canyon and Mojave Siphon Powerplants 
shown in Line 7 of Table 15-1. Estimated 
capital costs for facilities included in Line 9 
are shbwn in Table 15-5. 

Line 10, Additional Comeroation Facili- 
ties, shows projected costs for planning ad- 

planning activities and projected spending 
amounts for 1996 through 2010 are shown 
in Table 15-6. Construction costs of addi- 
tional conservation facilities are not includ- 
ed in the financial analysis. 

Line 1 I, Sun Joaquin Drainage Facilities, 
includes projected costs of the San Joaquin 
Valley Drainage Monitoring Program. The 
activities in this program are monitoring 
and evaluating drainage, reducing drain- 
age, treating drainage, and investigating 
evaporation ponds. 

The Department assumes that the costs 
of the drainage program will continue to be 
financed by appropriations from the Califor- 
nia Water Fund. No costs included in Line 11 
are charged to SWP water contractors. 

Line 12, Other Costs, includes items such 
as general design and construction costs, 
costs of completing operation and rnainte- 
nance facilities, and costs of other completion 
activities for the initial facilities of the Califor- 
nia Aqueduct. Portions of those costs ulti- 
mately will be allocated to aqueduct units 
described in the preceding paragraphs. 

Also included in Line 12 are projected 
costs for completing monitoring and con- 
trol systems and implementing flood pro- 
tection at Arroyo Pasajero in the San Luis 
reach of the California Aqueduct. 

Line 13 Total Project Construction Expen- 
ditures, is the total of Lines 1 through 12. 

Line 14, Davis-Grunskj Act Program 
Costs, shows costs of the Davis-Grunsky Act 
Program, a financial assistance program to 
provide grants and loans to public agencies 
for constructing local water projects. 

As of December 31,1993, the Depart- 
ment had disbursed $12'7 million (including 
$9 million for administration) in grants and 

ditional conservation facilities. Specific 
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loans for 114 local agencies throughout the 
state. Funds for Department projects current- 
ly authorized will be disbursed prior to 1995. 

Line 15, Special Capital Requirements 
under Revenue Bond Financing, presents 
special capital requirements at the time 
revenue bonds are sold. The financial anal- 
ysis assumes 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 
proceeds to these special requirements for 
actual and assumed revenue bond sales is 
presented in Table 15-7. 

Line 16, Total Capital Requirements, is 
the total of Lines 13, 14, and 15. 

Line 17, Power Facilities Capital Require- 
ments, shows the total capital requirements 
for power facilities included in Lines 1 through 
12 and that part of Line 15 associated with reve- 
nue bonds sold for power Eacilities. 

Line 18, Water Facilities Capital Reguire- 
ments, shows the total capital requirements 
for water facilities included in Lines 1 through 
12 and that part of Line 15 associated with 
revenue bonds sold for water facilities. 

Capital Financing 

the Burns-Porter Act (Water Code sections 
12930-12944), approved by voters in Novem- 
ber 1960. The Burns-Porter Act authorized 
an issue of $1.75 billion of general obligation 
bonds of the State, which are repaid by reve- 
nues received according 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 obli- 
gation bonds are deposited in the Califor- 
nia Water Resources Development Bond 
Fund-Bond Proceeds Account, from which 
monies may be expended only for the con- 
struction of SWP facilities and for the 
Davis-Grunsky Act Program. Approximately 
34 percent of the expenditures through 
1993 for construction and the Davis-Grun- 
sky Act Program were financed with gener- 
al obligation bonds. 

Monies deposited in the California 
Water Fund are appropriated for purposes 
outlined in the Burns-Porter Act. Such de- 
posits are derived from a portion of the 
state Tideland Oil Revenues according to a 
continuing authorization. In 1989 legisla- 
tion was enacted to provide for a schedule 
to repay the California Water Fund as re- 
quired by the Burns-Porter Act. 

  he State Water Project has been con- 
structed with three general types of financ- Revenue Bonds 

.2 , - 
ing: Burns-Porter, revenue bonds, and Revenue bond financing is derived 

capital resources. Lines 19 through 33 of from the sale of revenue bonds as autho- 

Table 15-1 present specific information rized by the Central Valley Project Act (Cab 

about those sources of financin~. qornia Water Code sections 11 100-1 1925). 
V 

The Department's authority to issue reve- 
Burns-Porter Act nue bonds was confirmed by a decision of 

Burns-Porter financing is derived from the California Supreme Court in 1963 
the sale of California Water Resources Devel- (Warne v. Harkness, 60 Cal. 2d 579). 

opment Bonds (general obligation bonds) Proceeds from the sale of revenue 

and state Tideland Oil Revenues deposited in bonds are deposited in the Central Valley 

the California Water Fund as authorbed by Water Project Construction Fund, from 



TABLE 15-1 
Capital Requirements and Financing as of June 30,1994 

(Thousands of dollars) 
I 1 

Calendar year ~alenidar year 
Line Total Total 1 
Number Line Item 1952- 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2b07 2008 2009 2010 1994-20 10 1952-20 10 

0 2,202,316 
2. North Bay Aqueduct - Phase I1 
3. Delta and Suisun Marsh facilities 194,940 15,516 29,020 40,371 39,677 25,163 1,947 1,876 
4. Final four units at Banks 

Delta Pumping Plant 47,413 1,232 
5. Coastal Branch Aqueduct, Phase I1 24,261 103,064 151,829 41,527 
6. West Branch Aqueduct 179,342 574 6,242 9,667 
7. East Branch Enlargement 380,586 48,510 
8. East Branch improvements 118,544 6,716 28,910 2,190 
9. Power generation and transmission 

facilities 654,699 6,617 
10. Additional conservation facilities 120,448 3,429 4,529 9,353 14,099 14,804 15,544 16,321 2,787 2,787 2,787 
11. San Joaquin drainage facilities 45,432 2,509 2,509 2,509 2,509 2,509 2,509 2,509 
12. Other costs 133,794 10,871 
13. Total Project Construction 

Expenditures 
14. Davis-Grunsky Act Program costs 127,816 2,184 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2,184 130,000 
15. Special capital requirements under 

revenue bond financing 503,260 688 50,823 11,875 7,794 5,391 1,883 2,146 0 0 0 0 0 0 0 0 0 0 80,600 583,860 

16. Total Capital Requirements 

17. Less power facilities capital requirements 1,177,809 40,780 3,077 7 7 6 0 0 0 0 0 0 0 0 0 0 0 0 43,877 1,221,686 
18. Water facilities capital requirements 3,644,368 161,746 282,432 117,502 65,502 48,503 22,509 23,509 2,787 2,787 2,787 2,787 2,787 2,787 2,787 2,787 2,787 2,787 749,5732 4,393,941 

Financing of Capital Requirements 
Power revenue bond proceeds 
Power bonds through Series H 
Future power revenue bonds 
Subtotal, 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 
Subtotal, 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 
Subtotal, other capital financing 

Total Financing of Capital 
Requirements 



TABLE 15-2 
State Water Project Revenues and Expenses, June 30,1994 

(Thousands of dollars) 
Calendar year Calendar year 

2006 2007 2008 2009 

Total Total 
1993-20 10 1952-20 10 

Line 
Number Line Item 1952- 1993 1994 

Project Revenues 
1. Capital resources revenues 

Water Contractor Payments 
Transportation capital 
Transportation minimum 
Transportation variable 
Delta water charge 
East Branch Enlargement payments 
Water revenue bond surcharge 
Subtotal water contractor payments under 

long-term water supply contracts 
Revenue bond cover adjustments 

Other Revenues 
Federal payments for project operating costs 99,280 
Appropriations for operating costs allocated 

to recreation 16,657 
Local agency payments under Davis-Grunsky 

Loan repayment contracts 29,044 
Revenue bond proceeds 386,399 
lnterest earnings on operating revenues 388,874 
Payments under Oroville-Thermalito power 

sale contract 249,279 
Miscellaneous revenues 103,416 
Subtotal other revenues 1,272.949 
Total Operating Revenues 7,558,648 
Total Operating Revenues and Capital 

ResourcesRevenues 8,329,140 

Project Expens 
20. Project operation, m 

power costs 
21. Deposits to replacement reserves 148,008 7,576 
22. Deposits to special reserves under revenue 

bond financing 609,873 (1 89,206) 
23 Capital resources expenditures and 

miscellaneous operating expenditures 456,671 201,602 

Payments of Debt Service 
24. Principal repayments on bonds sold through 

June 30,1994 (current bonds) 729,265 100,224 
25. lnterest on bonds sold through 

June 30,1994 (current bonds) 3,036,733 168,043 
26. Future East Branch Enlargement bond 

principal repayments 0 0 
27. Future East Branch Enlargement bond 

interest payments 0 0 
28. Future Water Bond principal repayments 0 0 
29. Future Water Bond interest payments 0 0 
30. Total Principal 729,265 
31. Total Interest 3,036,733 168,043 
32. Subtotal Debt Service 3,765,998 268,267 

33. Total Operating Expenses and -- 
Debt Service 8,075,982 606,077 

34. Net revenues 253,158 31,231 

Application of Net Revenue 
35. California Water Fund repayment 176,457 48,000 
36. Revenues used for capital expenditures 40,950 2,509 
37. Revenues available for capital expenditures 35,751 (19,278) 



TABLE 15-3 
Allocation of Capital Expenditures 

(~housands of dollars) 
Preliminary Allocation 
Among Project Purposes 

Expenditures Water Recreation and 
Incurred Supply and Fish and 

Facilities and Through Future Power Flood Wildlife 
Construction Divisions 1993 Expenditures Total Generation Control (a Enhancement 

Project Construction Expenditures 
Upper Feather River Division 17,703 0 17,703 1,182 0 16,521 
Orovilie Division 549,691 199 549,890 463,282 70,661 15.947 
North Bay Aqueduct 93,382 1,657 95,039 95,039 0 0 
Delta Facilities 324.1 95 153,275 477,470 41 0,624 0 66,846 
South Bay Aqueduct 76,504 162 76,666 55,050 7,512 14,104 

California Aqueduct 
North San Joaquin Division 
San Luis Division 
South San Joaquin Division 
Tehachapi Division 
Mojave Division 
Santa Ana Division 
West Branch 
Coastal Branch 

Subtotal, California Aqueduct 

Small hydroelectric power 
generating facilities 78.274 6,773 85,047 85,047 0 0 

Off-aqueduct power 
generating facilities 439,294 0 439,294 439.294 0 0 

East Branch Enlargement 380,586 51.765 432,351 432,351 0 0 
San Joaquin drainage facilities 45,432 17,563 62,995 0 0 0 
Planning and preoperations 8,693 105,949 114,642 114,642 0 0 
Unassigned 305 4.875 5,180 0 0 0 

Subtotal, Project Construction - - 
Expenditures 4,1,91,101 710,666 4,901,767 4,523,451 78,173 231,968 

Other Capital Requirements 
Davis-Gnmsky Act Program 127,816 2,184 130,000 0 0 0 

- - 
Total 4.318.917 71 2,850 5,031,767 ~4,523,451 78,173 231,968 

a) Reflects the Depattment*s allocation to flood control, regardless of federal payments. 
b) lndudes costs currently unassigned to other pUQOSeS; for example, planning costs of deleted features of pmject facilities; initial costs of inventoried items; 

joint costs assigned to federal government; and costs assigned to DavisOmnsky Act Program. 

Other (b 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 
0 

62,995 
0 

5,180 

68,175 

130,000 

198,175 



TABLE 154 
Estimated Costs for East 

Branch Enlargement 
Dollar Amounts 

Facility (in millions) 

Aqueduct and siphons $132.9 
Pearblossom Pumping Plant 64.3 
Alamo Powerplant 5.0 
Mojave Siphon Powerplant 42.0 
Devil Canyon Powerplant and Second Afterbay 188.1 

Total $432.4 

TABLE 15-5 
Estimated Capital Costs for Power 

Generation and Transmission Facilities 
Dollar Amounts 

Power Plants and Transmission Lines (in millions) 

Power Plants 
Reid Gardner, Unit 4 $261.6 
Bottle Rock 120.9 
South Geysers 49.7 
Devil Canyon 36.8 
William E. Warne 84.5 
Alamo 43.6 
Mojave Siphon 34.3 
Therrnalito Diversion Dam 13.6 

Subtotal $645.0 
Transmission Lines 

Midway-Wheeler Ridge $10.7 
Geysers-Lakeville 6.9 

Total $662.6 

TABLE 15-6 
Estimated Costs for Planning Additional 

Conservation ~aciliges 
Projected 

Expenditures 
Activity (millions) 

Los Banos Grandes project 
Kern Water Bank project 



Chapter 15 Financial Analysis 

which money is expended only for purpos- 
es specified in the resolution authorizing 
each bond sale. Those purposes, in addi- 
tion to paying construction, planning, and 
right-of-way costs, may include funding the 
Debt Service Reserve Account, paying inter- 
est on bonds, and paying water system op- 
erating expenses during a specified period. 

As of June 30, 1994, the Department 
had sold $3.9 billion of revenue bonds. 
That amount includes $190 million of Wa- 
ter System Revenue Bonds, Series M, sold 
December 9, 1993. Additional issues of 
revenue bonds are planned to fund future 
SWP construction. 

Capital Resources 
Capital resources financing is derived 

from payments and apprbpriations (includ- 
ing a portion of Tideland Oil Revenues) 
authorized by a variety of special contracts, 
cost-sharing agreements, and legislative 
actions concerning the SWP, plus accrued 
interest on these funds. 

Capital resources revenues are deposit- 
ed in the Central Valley Water Project Con- 
struction Fund and may be expended for 
paying interest on general obligation bonds 
and costs of constructing SWP facilities. 

According to the Department's finan- 
cial management policy, the capital resourc- 
es revenues are used first to cover any 
general obligation bond debt service that 
exceeds available revenues. 

Capital Financing Sources 
Capital financing sources include pow- 

er revenue bonds, East Branch Enlarge- 
ment bonds, water system facilities bonds, 
water revenue bonds, initial project facili- 

ties bonds, proceeds from the Davis-Grun- 
sky Act, California Water Fund monies, 
and capital resources revenues. 

Line 19, Power Revenue Bonds through 
Series H, includes the proceeds applied 
from power revenue bonds for the 
Oroville, Devil Canyon, Castaic, Warne, 
Reid Gardner, Bottle Rock, Alamo, South 
.Geysers, and Small Hydro projects. 

Line 20, Future Power Revenue Bonds, 
projects no future power revenue bond 
sales for the financial analysis. 

Line 21, Subtotal, Power Revenue Bonds, 
is the total of Lines 19 and 20. 

Line 22, East Branch Enlargement, Cur- 
rent Bonds, shows that $342 million of Wa- 
ter System Revenue Bond proceeds have 
been applied to the East Branch Enlarge- 
ment project through December 31,1993. 
Of this total amount, $309 million was used 
for construction expenditures and $33 mil- 
lion for bond discounts, interest costs, and 
debt service reserves. 

Lim 23, East Branch E n l a r g m  Future 
B d ,  shows the Department's estimate that 
$104 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. 

Line 24, Water System Facilities, Current 
Bonds, shows that through December 31, 
1993, $731 million of proceeds from Water 
System Revenue Bonds, Series A through 
Series M, were applied to SWP projects 
other than the East Branch Enlargement. 
Of this total amount, $585 million was used 
to pay for construction expenditures and 
$146 million to pay for bond discounts, 



TABLE 15-7 
Application of Revenue Bond Proceeds 

(Millions of dollars) 

Construction 
Bond Series (a Expenditures 

Oroville 218.0 
Devil Canyon-Castaic 126.4 
Pyramid Series A 74.0 
Reid Gardner Series B 146.1 
Reid Gardner Series C 91.1 

Small Hydro-South Geysers Series D 49.6 
Bottle Rock Series E 96.9 
Alamo-South Geysers Series F 59.1 
Reid Gardner Series G 1.6 
Power facilities Series H 22.2 

East Branch Enlargement Series A 108.3 
Water system facilities Series B 97.4 
Water system facilities Series C 0.6 
Water system facilities Series D 95.9 
Water system facilities Series E 0.4 

I Water system facilities Series F 0.0 

I Water system facilities Series G 86.8 
Water system facilities Series H 85.5 
Water &stern facilities Series I 158.9 
Water system facilities Series J 0.0 

Application of Revenue Bond Proceeds 
Other Capital Requirements 

Bond 

- 

Discount 

Water system facilities Series K 88.6 
Water system facilities series L 0.0 
Water system facilities Series M 166.0 

Subtotal 1,773.4 
Future water system facilities bonds 455.7 
Future East Branch Enlargement bonds 90.6 

Reimbursement Capitalized and 
of General Capitalized Operating Financing 

Fund Interest Costs Costs (6 Subtotal 

Total 
Principal 
Amount of 

Bonds 

a) Reflects actual bond issues for all except future water system facilities and future East  ranch 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) lncludes funds applied to water system facilities Series B and C debt service reserves. 
f) lncludes funds applied to water system facilities Series D and E debt service reserves. 
g) lncludes $11.0 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) lncludes $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. 
i) lncludes $11.1 million for discounts; remaining amount was used to refund portions of prior issues of Power Facilities Revenue bonds and Water System Revenue bonds. 
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capitalized interest, and debt service re- 
serve requirements. 

Line 25, Water System Facilities, Future, 
shows that future water revenue bonds are 
needed to provide $445 million for construc- 
tion of SWP water system facilities and $67 
million for bond discounts, interest costs, and 
debt service reserve requirements. 

Line 26, Subtotal, Water Revenue Bonds, 
is the total of Lines 20 through 25. 

Line 2 7, Initial Project Facilities Bond Pro- 
ceeds, shows the amount of general obligation 
bonds sold to provide for initial financing 
costs for SWP facilities and for costs of plan- 
ning certain additional conservation facilities. 

Financing initial facilities from general 
obligation bonds was completed in mid- 
1972 and totaled $1,444 million-$1,750 
million Burns-Porter Act authorization less 
$130 million reserved for the Davis-Grun- 
sky Act Program and $176 million "offset" 
for additional conservation facilities. (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 construction of additional conservation 
facilities in certain watersheds.) 

In mid-19'72, the reservation of offset 
bonds was effectively limited to $1'76 mil- 
lion-the total amount of California Water 
Fund monies expended up to that time. By 
mid-1972, all general obligation bonds au- 
thorized 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 was used to finance planning studies of 
the Middle Fork Eel River Development. This 
financial analysis is not based on the use of 
any offset bond proceeds to meet capital re- 

quirements. If, at some time, the State con- 
structs an additional conservation facility as 
specified in Water Code Section 12938, the 
remaining offset bonds could be sold. 

Line 28, Davis-Grunsky Act Program 
Bond Proceeds, shows, for simplification, the 
entire $130 million of capital expenditures 
authorized for the Davis-Grunsky Act Pro- 
gram according to the Burns-Porter Act as 
being funded by proceeds from the sale of 
general obligation bonds. In fact, $28 mil- 
lion from the California Water Fund was 
used for the program in lieu of bond pro- 
ceeds prior to 1969. 

In making the financial analysis, the 
Department assumes that all authorized Davis- 
Grunsky bonds will be sold prior to 1995. 

Line 29, Application of Calqornia Water 
Fund Monies, shows the amount of SWP 
costs financed under the Burns-Porter Act, 
which provides that any available money in 
the California Water Fund must be used 
for construction in lieu of proceeds from 
the sale of general obligation bonds. 

When the Burns-Porter Act became 
effective in late 1960, approximately $97 
million had been accumulated in the fund. 
That balance plus subsequent appropria- 
tions, interest earnings, and other miscella- 
neous income to the fund through 
December 31, 1993, was used to finance a 
total of $510 million of SWP costs. 

Line 30, Application of Capital Re- 
sources Revenues to construction, presents 
the Capital ~esources*evenues applied 
for capital expenditures. 

Line 31, Revenue Transfers Applied, 
shows monies assumed to be transferred to 
the California Water Fund according to 
provisio,ns of the Burns-Porter Act and sub- 
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sequently reappropriated to construction 
(see Line 36 in Table 15-2). Projected 
amounts for 1994 through 2010 include 
funds to finance expenditures for San 
Joaquin drainage facilities, as indicated in 
Line 1 1 of Table 15-1. 

Line 32, Subtotal, Other Capital Financ- 
ing, is the total of Lines 27 through 31. 

Line 33, Total Financing of Capital Re- 
quirements, is the total of Lines 21,26, and 32. 

Annual Revenues and 
Expenditures 

After the financial analysis of SWP oper- 
ations, the Department concluded that pro- 
jected payments by contractors and other 
revenues will be adequate to pay annual oper- 
ations, maintenance, power, and replacement 
costs. These funds will meet all repayment 
obligations on funds used to finance SWP 
construction and other authorized costs from 
1994 through 2010. Data on annual revenues 
and expenditures are presented in Table 15-2. 
A detailed discussion of each line item is pre- 
sented below. 

Project Revenues 
State Water Project revenues consist 

primarily of SWP contractor payments re- 
quired under their individual long-term 
water supply contracts. Those revenues are 
deposited in two funds. The first is the Cen- 
tral Valley Water Project Revenue Fund, in 
which all revenues pledged to revenue 
bonds are placed. The second is the Califor- 
nia Water Resources Development Bond 
Fund-Systems Revenue Account, where all 
other SWP operating revenues are placed. 
Use of those funds is limited to paying op- 
erating costs and debt service, except that 

revenues in excess of those costs may be 
transferred to the California Water Fund. 

Line 1, Caphl &mrm h u e s ,  includes: 
federal payments for SWP capital 
expenditures; 
appropriations for capital costs allo- 
cated to recreation; 
appropriations for SWP capital ex- 
penditures prior to passage of the 
Burns-Porter Act and according to 
Senate Bill 261 (1968); 
payments from Los Angeles Depart- 
ment of Water and Power for Casta- 
ic power development; 
advances from water contractors for 
construction of requested works; 
investment earnings on the Capital 
Resources Account; and 
investment earnings on unexpended 
revenue 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 appropri- 
ated by the California Legislature from 
Tideland Oil Revenues. According to legis- 
lation enacted in 1989, the amount owed to 
the SWP by the State for costs allocated to 
recreation and fish and wildlife enhance- 
ment is offset against the amount the SWP 
owes to the California Water Fund. 

Lines 2 through 7, Water Contractor Pay- 
ments, show amounts of the separate ele- 
ments of water contractor payments. 

Amounts in Line 4 also include reve- 
nues sd3cient to cover costs associated with 
sales of excess power. Appendix B of this 
bulletin presents a detailed explanation of 
payments identified in Lines 2 through 7. 
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Operations, maintenance, power, and 
replacement costs are repaid as they are in- 
curred as part of the Transportation Charge; 
therefore, no interest charges are included. 
Construction costs included in the Transpor- 
tation Charge and all construction and annu- 
al 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 
Article l(r) of the standard provisions for 
water supply contracts, is the weighted aver- 
age of the rates paid on securities issued and 
loans obtained to finance SWP facilities, ex- 
cluding Oroville Revenue Bonds. 

According to the original contract 
provisions, the basis for determining the 
Project Interest Rate was the weighted aver- 
age 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 in- 
clude rates on all other securities sold and 
loans obtained thereafter for financing 
SWP facilities, including revenue bonds 
(see Bulletin 132-70, 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 applied to construc- 
tion costs (the only application of general 
obligation bonds permitted by law) and 
those consumed by the bond discount (a 
component of the total interest cost of a 
revenue bond issue) are included in the 
calculation (see Table 15-8). 

Calculations for determining the 
Project Interest Rate do not include pro- 
ceeds from the sale of revenue bonds for 
Off-Aqueduct Power Facilities, the East 

Branch Enlargement facilities, or water 
system facilities defined in the Water Reve- 
nue Bond Amendment. Table 15-9 is a list 
of all bond sales by date and presents basic 
information used in the calculation of the 
Project Interest Rate. 

Information about contractor water 
charges in Appendix B is based on known 
conditions and substantiates the Depart- 
ment's determination of 1995 water charg- 
es billed July 1, 1994. Information about 
significant differences between the sum of 
future charges included in Lines 2 through 
7 of Table 15-2 and the substantiation of 
1995 charges included in Appendix B are - 
as follows: 

Future capital costs in Appendix B 
are based on the prevailing prices as 
of December 31,1993. Those costs 
presented in the financial analysis 
include allowances for price escala- 
tion. 
Pre-1994 charges in Appendix B 
represent charges as they should 
have been according to currently 
known conditions. Pre-1994 charges 
included in Table 15-2 are those 
actually paid as part of previously 
determined bills. 
Charges in Appendix B are unadjust- 
ed for past overpayments or under- 
payments. Charges included in 
Table 15-2 for 1994 and thereafter 
have been adjusted for any apparent 
overpayments or underpayments of 
pre-1994 charges. 
Charges in Appendix B for East 
Branch Enlargement costs include 
the amounts for debt service and 25 
percent cover for the East Branch 



TABLE 15-8 

Effect of Revenue Bond Proceeds on Project lnterest Rate 
(Millions of dollars) 

Revenue Bond Proceeds 

Less Portion 
of Proceeds Subtotal, Percentage of 
Derived from Proceeds Total Amount 

Interest Earnings Plus Bond Included in Included in 
Applied to Prior to Discount and Calculating Principal Calculating 

Construction Delivery of Financing Project Amount of Project 
Project Costs Bonds Costs Interest Rate Bonds Interest Rate 

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 75.0 
Alamo Project Bond Anticipation Note 16.8 0.1 0.3 17.0 24.4 70.0 
Small Hydro Project l 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) 
Facility 
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) 
Facility 
Pyramid Project - - 75.9 75.9 94.5 (b 76.0 
Alamo Project - - 45.6 45.6 57.1 (b 80.0 
Small Hydro Project - - 27.5 27.5 38.8 (b 71 .O 

Water System Revenue Bonds (Series L) 
Facility 
Small Hydro Project - - 1.5 1.5 2.1 (b 71 .O 

a) Amount consists of 71 percent of proceeds deposited in escrow account to refund portion of Series D bonds ($35.1 million) plus deposits to 
construction account ($0.3 million). 

b) Represents amount of principal used to refund portions of prior bond issues. 
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Enlargement share of the Series A 
through Series M bonds. Charges in 
Table 15-2 also include amounts of 
the debt service and cover for as- 
sumed future bonds. 
The water bond revenue surcharge 
in Appendix B applies only to the 
Series B through Series M bonds. 
Surcharge values included in Table 
15-2 apply to Series B through 
Series M bonds and to assumed fu- 
ture issues required to finance any 
SWP construction. 

Line 8, Subtotal, Water Contractor Pay- 
ments under Long-Term Water Supply Con- 
tracts, is the total of Lines 2 through 7. 

Line 9, Revenue Bond Cover Adjustments, 
represents the credit to contractors result- 
ing from the cover of 25 percent of one 
year's debt service for Off-Aqueduct Pow- 
er Facility Bonds and Water System Reve- 
nue Bonds. Cover is collected as required 
by the bond resolutions to provide securi- 
ty to the bondholders. 

For off-aqueduct facilities, that 
amount is charged annually to contrac- 
tors and collected through the minimum 
OMP&R component of the Transporta- 
tion Charge. For the East Branch Enlarge- 
ment facilities, the cover is collected 
through the capital component of the 
East Branch Enlargement Transportation 
Charge. For water system facilities, 
that amount is collected through the 

water bond surcharge. 
If not needed to meet annual bond 

service, the cover is credited to the contrac- 
tors in the following year. 

Line 10, Federal Payments for Project 
Operating Costs, shows federal payments 
made according to the December 31,1961, 

agreement between California and the 
United States providing for the Department 
to operate and maintain the San Luis Joint- 
Use Facilities. According to the January 12, 
1972, supplement to the agreement, the 
U.S. Bureau of Reclamation initially paid 
45 percent of OM&R costs for those activi- 
ties. (The percentage does not apply to 
power costs; USBR and the Department 
provide their own power to pump their 
water through the joint facilities.) 

The percentage paid by USBR is re- 
viewed every five years by USBR and the 
Department. For calendar years 1981 
through 1986, the federal share of opera- 
tions and maintenance costs was 44.47 per- 
cent. The most recent review of the 
percentage paid by USBR was completed in 
1987 and resulted in a federal share of 
44.09 percent for calendar years 1987 
through 1992. The amounts in Line 10 are 
based on the assumption that the federal 
share will continue at 44.09 percent for 
calendar years 1994 through 201 0. 

Line 11, Appropriations for Operating 
Costs Allocated to Recreation, shows appropri- 
ations made under the Davis-Dolwig Act. In 
passing the Davis-Dolwig Act, the California 
Legislature declared its intent that except 
for funds provided according to Assembly 
Bill 12 (1966), the Department budget will 
include appropriations of monies from the 
General Fund necessary for enhancement 
of fish and wildlife and recreation in con- 
nection with State water projects. 

Annual OMP&R costs allocated to recre- 
ation and fish and wildlife enhancement are 
paid by annual appropriations from the Gen- 
eral Fund. For fiscal years 1983-84 through 
1993-94, no funds were appropriated for 
enhancement of fish and wildlife and 



TABLE 15-9 
Bond Sales and Project lnterest Rates, by Date of Sale 

Bond Sales 

Dollar- Interest Interest 
Date of Years (a Cost Cost (b 
Sale (Thousands) (Thousands) (Percant) 

$ 50,000,000 Bond Anticipation Notes 
$100,000,000 Series A Water Bonds 
$ 50,000,000 Series B Water Bonds 
$100.000.000 Series C Water Bonds 
5100,000,000 Series D Water Bonds 

$1 00,000,000 Series E Water Bonds 
$100,000,000 Series F Water Bonds 
$100,000,000 Series G Water Bonds 
$100,000,000 Series H Water Bonds 
$100,000.000 Series J Water Bonds 

$100,000,000 Series K Water Bonds 
$150,000,000 Revenue Bonds, Oroville Division, Series A 
$100,000,000 Series L Water Bonds 
$1 00,000,000 Series M Water Bonds 
$ 94,995,000 Revenue Bonds, Oroville Division, Series B 

$ 46,761,000 Cumulative 1970 General Fund Borrowing, repaid 7/10/70 
$200,000.000 Series N and P Bond Anticipation Notes 
$100,000,000 Series N Water Bonds 
$100,000,000 Series Q Bond Anticipation Notes 
$100,000,000 Series P Water Bonds 

$150,000,000 Series Q and R Water Bonds 
$ 40,000,000 Series S Water Bonds 
$139.165.000 Devil Canyon-Castaic Revenue Bonds (d 
$ 10,000,000 Series T Water Bonds 
$ 10,000,000 Series U Water Bonds 

$ 10,000,000 Series V Water Bonds 11/1 5/77 156,750 7,573 4.770 
$ 95,800,000 Pyramid Hydroelectric Revenue Bonds (d 10/23/79 2,260,072 172.495 7.632 
$150,000,000 Reid Gardner Project, Series A Bond Anticipation Notes 7/1/81 347,906 29,572 8.500 
$ 75,600.000 Bottle Rock Project, Bond Anticipation Notes 12/1/81 264.600 25,137 9.500 
$ 24,400.000 Alamo Project, Bond Anticipation Notes (d 12/1/81 24,266 2.305 9.500 

$200,000,000 Reid Gardner Project, Series B Revenue Bonds 7/07/82 4,623,137 553,793 11.979 
$125,000,000 Reid Gardner Project, Series C Revenue Bonds 1111 6/82 2,720,045 255,744 9.402 
$ 37,500,000 Small Hydro Project I, Series D Revenue Bonds (d 11/16/82 837,769 84,587 10.097 
$ 37,500,000 South Geysers Project, Series D Revenue Bonds 11/16/82 930,325 90,021 9.676 
5125,000,000 Bottle Rock Project. Series E Revenue Bonds 4/27/63 2.624.805 225,102 8.576 

$ 50,000,000 Alamo Project. Series F Revenue Bonds (d 4/27/83 1.1 90,763 100,836 8.468 
$ 25,000,000 South Geysers Project, Series F Revenue Bonds 4/27/83 608,550 52.578 8.640 
$239,505,000 Reid Gardner Project. Series G Revenue Bonds 3/15/85 4,524,136 425,840 9.413 
$206.690.000 Power Facilities, Series H Revenue Bonds (d 6120186 4,430,520 347,745 7.649 
$132,000,000 East Branch Enlargement, Series A 

Water System Revenue Bonds 7/15/86 3,427,165 254,915 7.438 

$100,000,000 Series B Water System Revenue Bonds 
$ 9,000,000 Series C Water Systern 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 3/06/90 2,434,175 172,277 7.077 
$100,000,000 Series H Water System Revenue Bonds 1H0/91 2,459,172 168,857 6.866 
$180,000.000 Series I Water System Revenue Bonds 511 4/91 4,366,680 294.090 6.735 
$649,835,000 Series J Water System Revenue Bonds 111 6/92 12,422.222 745,198 5.999 
$100,000,000 Series K Water System Revenue Bonds 511 2/92 2,366,783 147,064 6.214 

$ 9,000,000 Series W Water Bonds 8/1 9/92 95,250 8,172 6.480 
$537.830.000 Series L Water System Revenue Bonds 5/01/93 11,414,859 640,518 5.611 
$ 2,000.000 Series X Water Bonds 9/01/93 26,000 1,247 4.796 
$190.000.000 Series M Water System Revenue Bonds 12/01/93 3.911.846 194,961 4.984 

Total $1 44,684,327 $6,743,351 
Portion Allocated to Project Interest Rate $63.81 5,877 $2,948,650 4.621 

a) Amount represents a unit equivalent to one dollar of principal amount outstanding for one year. 
b) Amount represents the total interest cost (without regard to premiums received) divided by the total dollar-years, expressed as a percentage. 
c) Amount is determined by dividing cumulative interest costs by cumulative dollar-years and expressed as a percentage. Oroville Field Division 

Power Revenue Bonds for On-Aqueduct Facilities and Water System Revenue Bonds, which do not affect the Project lnterest Rate, are excluded. 
d) These revenue bonds and revenue bond anticipation notes were sold at the following net interests costs. The following amounts 

(representing the sum of proceeds used for construction and the bond discount) were used in the calculations of the Project lnterest Rate: 

Devil Canyon-Castaic Revenue Bonds: 5.446 percent 5126,893,000 
Pyramid Hydroelectric Revenue Bonds: 7.680 percent $ 75,586,000 
Alamo Bond Anticipation Notes: 10.036 percent $ 18,034,000 
Small Hydro Project I, Series D Revenue Bonds: 10.275 percent $ 28,012,000 
Alamo Project, Series F Revenue Bonds: 8.525 percent $ 40.114.000 
Power Facilities, Series H Revenue Bonds: 7.926 percent $ 42,340,000 

Pny'ect 
ntemt 
Rate (c 

(Percent) 

1.971 
3.508 
3.516 
3.544 
3.531 

3.573 
3.638 
3.711 
3.709 
3.754 
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recreational purposes. No appropriations are 
indicated for 1994 through 2010. 

According to legislation enacted in 
1989, the amount owed to the SWP by the 
State for costs allocated to recreation and 
to fish and wildlife enhancement is offset 
against the amount the SWP owes to the 
California Water Fund. 

Line 12, Local Agency Payments und.er 
Dauk-Orunsky Loan Repayment Contracts, 
shows the repayments for the $52 million of 
loans disbursed as of December 31,1993. 

The amounts for future years listed on 
Line 12 are based on loans currently out- 
standing. Repayment on any future loans 
was assumed to be beyond the period cov- 
ered by the financial analysis. 

Line 13, Revenue Bond Proceeds, in- 
cludes bond proceeds classified as special 
reserves according to the description of 
revenue bond financing in Line 15 of Table 
15-1. 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. 

Line 14, Interest Earnings on Operating 
Revenues, includes interest earnings on un- 
expended proceeds from the sale of gener- 
al obligation bonds, interest on operating 
reserves, and other short-term investment 
earnings on SWP revenues. 

Line 15, Payments under Oroville-Ther- 
malito Power Sale Contract, shows payments 
from Pacific Gas and Electric Company, 
Southern California Edison Company, and 
San Diego Gas and Electric Company. 
Those utilities purchased all power genera- 
tion from Edward Hyatt Powerplant and 
Thermalito Powerplant before April 1, 
1983, according to a power sale contract dat- 
ed November 29,1967. The 1952-1993 entry 
includes amounts of final settlement of pay- 
ments made according to the contract. 

' Line 16, Miscellaneous Revenues, in- 
cludes all other operating revenues not 
included in Lines 2 through 15. 

Line 17, Subtotal, Other Revenues, is the 
total of Lines 10 through 16. 

Line 18, Total Operating Revenues, is 
the total of Lines 8,9, and 1'7. 

Line 19, Total Operating Revenues and 
Capital Resources Revenues, is the total of 
Lines I and 18. 

Project Expenses 
Project expenses include: 

operations, maintenance, and power- 
costs; 
deposits to replacement reserves; 
deposits to special reserves; 
capital resources expenditures; and 
debt service. 

Revenue bond proceeds earmarked for 
debt service during construction and the first 
year's operating expenses are deposited in 
the Central Valley Water Project Construc- 
tion Fund and disbursed according to resolu- 
tions authorizing the issuance of such bonds. 

Water contractor revenues associat- 
ed with power facility operating costs and 
debt service are deposited in the Central 
Valley Water Project Revenue Fund for 
appropriate disbursement. All other oper- 
ating revenues deposited in the California 
Water Revenue Fund-Systems Revenue 
Account are disbursed according to the 
following four priorities of use as speci- 
fied in the Burns-Porter Act: 

1. State Water Project operations, 
maintenance, power, and replace- 
ment costs; 

2. general obligation bond debt service; 
3. repayment of expenditures from the 

California Water Fund; and 
4. deposits to a reserve for future SWP 

construction. 



Financial Analysis 

Project expenses are presented in 
Lines 20 through 37 of Table 15-2. 

Line 20, Project Operations, Maintenance, 
and Power Costs, shows the OM&P portion 
of the historical and projected costs pre- 
sented in Table 15-10. 

Table 15-10 and Line 20 of Table 15- 
2 also include amounts of the operations 
and maintenance costs for the federal 
share of joint facilities and those OM&P 
costs allocated to recreation, which are 
intended to be offset by revenues indicat- 
ed in Lines 10 and 1 1. 

Allowances for cost escalations are in- 
cluded in OM&P costs through 1996. Allow- 
ances for additional long-term price 
escalations in the future are not included in 
these estimates because changes in OM&P 
costs do not substantially affect 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 annual operating expense for the SWP. 
Assumptions about future power sources 
and costs are discussed in Chapter 11, 
"Power Resources." Line 20 also includes 
costs associated with power transactions 
that result in the sale of power not required 
for the delivery of water. 

Line 21, Deposits to Replacement Resmes, 
shows funds set aside as required by contract 
for replacing existing SWP facilities. As of 
December 31, 1993, $40.8 million had been 
spent for replacement costs; the balance of 
the replacement reserve as of that date was 
$106.8 million. Replacement reserve amounts 
are also included in Table 15-10. 

Line 22, Deposits to Special Reserues Un- 
der Revenue Bond Financing, includes two 
significant components: special reserve 
deposits related to revenue bonds and 
capital resources revenue carryover from 

Chapter 15 

prior years used for construction in the 
current year. Special reserves deposits are 
the net of several income and expenditure 
items. Income items related to revenue 
bonds are as follows: 

proceeds set aside to pay bond inter- 
est during construction (capitalized 
interest); 
proceeds set aside for first year op- 
erating costs (capitalized operations 
and maintenance); 
water contractor payments or bond 
proceeds set aside for debt service 
reserves; and 
water contractor payments for reve- 
nue bond cover requirements. 

The 1952-1993 column also includes 
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 related to reve- 
nue bonds are as follows: 

debt service cover payments re- 
turned to water contractors; 
debt service reserve payments re- 
turned to water contractors; 
surplus account funds returned to 
water contractors or applied to 
meet expenses; 
total capitalized interest paid out; and 
total capitalized operations and 
maintenance paid out. 

Special reserves, reduced over time as 
reserved amounts, are used for their re- 
spective purposes. The amount indicated 
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 number 
indicates a deposit. 

Line 23, Capital Resources Expenditures 
and Miscellaneous Operating Expenditures, 
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includes the amount of capital resources 
revenues applied to construction that is 
shown in Line 30 of Table 15-1. In Table 
15-2, these expenditures are funded out of 
withdrawals from the reserves in Line 22 
and do not affect net revenues shown in 
Line 34. Also included in this line are project- 
ed expenditures to support the Bay-Delta 
Advisory Council and other programs re- 
quired to comply with the Bay-Delta Agree- 
ment signed in December 1994. 

Lines 24 and 25, Payment of Debt Service 
on Bonds Sold through June 30, 1994, show 
the total principal and interest payments 
on bonds sold to date. Table 15-1 1 summa- 
rizes payments on general obligation bonds 
(Series A through W water bonds), power 
revenue bonds by project, and water system 
revenue bonds. 

The last bonds, sold on December 9, 
1993, were the Series M Water System 
Revenue Bonds. Proceeds from the Series 
M bonds were used to provide funds for 
construction, fund the debt service re- 
serve account, and pay bond discount 
and interest costs. 

Since 1978, the bond trustee has been 
retiring Oroville Revenue Bonds prior to 
the fixed maturity date as indicated in Ta- 
ble 15-12. On April 1, 1994, all outstanding 
Oroville bonds were retired. The schedule 
for service of Oroville Revenue Bonds indi- 
cated in Table 15-11 is based on a revised 
bond maturity schedule that reflects those 
early bond retirements. 

Line 25 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 An- 
ticipation Notes. 

Lines 26 and 27, Payments on Projected 
East Branch Enlargement Bonds, include the 

projected annual service amounts for fu- 
ture water revenue bonds included on Line 
23 of Table 15-1 for the East Branch En- 
largement. Assumptions about the service 
on these future bonds are as follows: 

interest costs for the water revenue 
bonds are estimated to average 6.0 
percent. 
bonds are to be repaid within 35 
years of sale with maturities com- 
mencing in the year following the 
date of sale and with equal annual 
bond service for the principal re- 
payment period. 

Lines 28 and 29, Payments on Projected 
Future Water Bonds, include amounts of the 
projected annual service for future water 
revenue bonds included on Line 25 of Ta- 
ble 15-1 for water system facilities. Assump- 
tions about the service on these future 
bonds are the same as those indicated for 
Lines 26 and 27. 

Lines 30 and 31, Total Payments of Bond 
Service, show the total of interest payments 
indicated on Lines 25,27, and 29 and the 
total of principal repayments indicated on 
Lines 24, 26, and 28. 

Line 32, Subtotat Debt Service, is the 
total of Lines 30 and 31. 

Line 33, Total Operating Expenses and 
Debt Service, is the total of Lines 20, 21,22, 
23, and 32. 

Line 34, Net System Revenues, shows the 
annual amounts of revenues remaining 
after the payment of operating costs and 
bond service costs. 

Lim 35, California Water Fund Repay- 
ment, shows repayments according to the 
Burns-Porter Act. The Act requires that after 
operation, maintenance, replacement, and 
bond service requirements have been satis- 
fied, SWP revenues be transferred to the Cali- 
fornia Water Fund. The revenues reimburse 
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TABLE 15-12 
Retirement Schedule of Oroville Revenue 

Bonds 1978 through 1994 
Year Bonds Retired 

1978 $4,045,000 
1979 9,730,000 
1980 1,350,000 
1981 2,865,000 
1982 15,890,000 
1983 18,865,000 
1984 7,640,000 
1985 10,215,000 
1986 7,175,000 
1987 8,980,000 
1988 3,815,000 
1989 30,690,000 
1990 7,210,000 
1991 8,720,000 
1992 10,625,000 

1993 13,755,000 
1994 35,225,000 

Cost 

$3,845,099 
8,933,093 
1,227,600 
1,805,862 
9,623,312 

16,776,000 
6,807,020 
9,044,000 
6,598,000 
8,808,104 
3,676,482 

30,390,215 
7,164,817 
8,708,098 

10,625,000 
13,755,000 
35,225,000 

the fund for monies expended to construct 
the State Water Resources Development Sys- 
tem. 

In 1982 and 1983, the Department 
transferred $70 million toward the repay- 
ment 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 reimbursement of 
the remaining balance owed to the Califor- 
nia Water Fund over a period of 10 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 

annually for financing scheduled capital 
expenditures. Revenues not needed for 
operating costs, debt service, or repayment 
of the California Water Fund are available 
for financing SWP capital expenditures. 

Line 37, Revenues Available for Capital 
Expenditures, are revenues in excess of ex- 
penses and repayment of the California 
Water Fund and available beyond present 
construction requirements. Those funds 
would be available to fund a portion of 
future SWP facilities. The amount indicat- 
ed could be transferred to Line 36 if addi- 
tional facilities scheduled for construction 
need to be funded. 

wildlife enhancement. 
As of December 31,1993, reimburse- Future Costs of 

ments to the California Water Fund totaled Wafer Sewice 
$358 million. Of this total, approximately 

Estimates of future water costs are 
$176 million was direct repayments and $182 

useful to SWP contractors in short-range 
million was offsets for recreation and fish and 

and long-range planning of water needs, 
wildlife enhancement expenditures to date. 

operations, and budgets. 
Repayment of the California Water 

Unit water charges shown in Table 15- 
Fund is expected to be completed in 1997. 

13 represent both unescalated and escalat- 
Line 36, Revenues Used for Capital Ex- 

ed costs of water according to service areas 
penditures, includes the amounts required 
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for years 1995 and 2000. The unit rates in 
Table 15-13 include costs of existing and 
future SWP facilities accounted for in Ta- 
bles 15-1 and Table 15-7. The unit charges 
are based on the assumption that in 1995 
and 2000, the SWP will be able to deliver 
entire amounts of water requested by con- 
tractors. The unit water charges included in 
Table 15-13 are listed both as unescalated 

1993 dollars and as escalated rates reflect- 
ing assumed future inflation. 

The Department's estimates of future 
capital expenditures include allowances for 
escalation of construction costs at 5 per- 
cent per year for 1994 through 2010. The 
escalation rates for future power sources 
vary, depending on the source of energy. 

TABLE 15-1 3 
Estimated Unit Water Charges for 1995 and 2000, by Service Area 

(Dollars per Acre-Foot) 

1995 2000 

Service Area and Charge Unescalated Escalated Unescalated Escalated 

Feather River Area 
Capital; Operations, Maintenance, and 61 61 40 40 

Replacement (OM&R) 

North Bay Area 
Capital; OM&R 180 180 1 57 1 57 
Power 14 14 14 16 - - - - 

Total 194 1 94 171 173 

South Bay Area 
Capital; OM&R 73 73 72 72 
Power 34 34 38 42 - - - - 

Total 107 1 07 110 114 

Coastal Area 
Capital; OM&R NIA NIA 374 374 
Power NIA NIA 74 86 - - - - 

Total NIA NIA 448 460 

San Joaquin Area 
Capital; OM&R 46 46 46 46 
Power 15 15 18 19 - - - - 

Total 61 61 64 65 

Southern California Area 
Capital; OM&R 114 114 110 110 
Power 91 91 106 125 - - - - 

Total 205 205 21 6 235 
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Information for this chapter was provided 
by the State Water Project Analysis Oftice 
.hmnjunction with the Division of Fiscal 
Services. 



TABLE 15-10 
Operations, Maintenance, Power, and Replacement 

Costs, by Facility, Composition, and Purpose 
(Thousands of dollars) 

Calendar year Calendar yeat 

Feature 1962- 1993 1994 1995 1996 1997 1998 1999 2000 200 1 2002 2003 2004 2005 2006 2007 2008 2009 20 10 20 11 -2035 Total 

Project Facility 
Feather River facilities 
North Bay Aqueduct 
Delta facilities 
Suisun Marsh 
South Bay Aqueduct 
California Aqueduct 

Delta to Edmonston 
Edmonston to Perris 
West Branch 
Coastal Branch 

Off-aqueduct power generating facilities 
Recreation, planning, and CVP negotiations 
Water quality monitoring 
Davis-Grunsky Act program 

Subtotal 

Payments tolcredits from PG&E under 
Comprehensive Agreement 

Total OMP&R Costs 3,243,440 

Composition 
Salaries and expenses of headquarters personnel 550,288 
Salaries and expenses of field personnel 1,101,014 
Pumping power 
Used by pumping plants 1,596,070 
Produced by generation plants (563,849) 

Payments tolcredits from PG&E under 
Comprehensive Agreement 4,546 

Off-aqueduct power generating facilities 
requirement 522,292 

Oroville-Thermalito insurance premiums 8,881 
Less portion of costs incurred during (1 23,810) 
construction 

Subtotal 

Deposits to replacement reserves 

Total OMP&R Costs 

Project Purpose 
Water supply and power generation 
Payments tolcredits from PG&E under 
Comprehensive Agreement 

Recreation and fish and wildlife enhancement 
Flood control 
Miscellaneous purposes 

Federal share, San Luis and Delta facilities 
Other (Davis-Grunsky, drainage, City of 
Los Angeles) 

Total OMP&R Costs 3,243,440 



TABLE 15-11 
Annual Debt Service on Bonds Sold through June 30,1994 

(Thousands of dollars) 
Pyram~d Prolect 

Power Facilities Revenue 
Bonds, Series A and H; 
Water System Revenue 

Bonds, Series J 
Principal lnterest 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 7,900 
0 7,292 
0 7,292 
0 7,292 

640 7,292 
675 7,238 
715 7,377 
790 7,513 
830 7,447 

Reid Gardner Project 
Power Facilities Revenue 

Bonds, Series B, C, G, and H; 
Water System Revenue 
Bonds. Series Fand J 

South Geysers Project 
Power Facilities Revenue 
Bonds, Series D, 6 and H; 

Water System Revenue 
Bonds, Series D, E, J, and L 

Principal lnterest 

Small Hydro Project 
Power ~acilities Revenue 
Bonds, Series D and H; 
Water Systems Revenue 
Bonds, Series J and L 

Principal Interest 

Bottle Rock Project 
Power Facilities Revenue 

Bonds, Series E; 
Water System Revenue 

Bonds, Series D, E, and J 

Principal lnterest 

Alamo Project Power 
Facilities Revenue 

Bonds, Series F and H; 
Water System Revenue 

Bonds, Series J 
Principal lnterest 

Water System Facilities 
Water System Revenue 

Bonds Series B, C, D, E, 
G, H, I, J, K, L,and M 

Principal lnterest 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

East Branch Enlargement 
Water System Revenue 
Bonds Series A, D, E, 

H, I, J, K, L, and M 
Principal lnterest 

Series A through X 
Calendar Water Bonds 

Year Principal lnterest 

Orov/lls Revenue 
Bonds (a 

Principal lnterest 

0 0 
0 0 
0 0 
0 0 
0 3,876 

0 10,448 
0 13,145 
0 13,145 

1,260 13,112 
1,330 13,042 

1,400 12,969 
1,475 12,893 
1,555 12,611 
1,635 12,727 
5,775 12,537 

11,585 12,275 
3,265 11,739 
4,885 11,444 

17,920 10,968 
21,110 10,147 

10,005 9,013 
12,700 8,628 
11,435 7,859 
11,715 7,188 
6,665 6,664 

Devil Canyon- 
Castaic Project 
Revenue Bonds 

Principal lnterest 

Grand Total 

Principal lnterest 

11,114 
16,742 
26,912 

0 41,636 

Principal lnterest 

2014 57,950 11,268 0 0 5,475 3,303 
2015 53,740 8,860 0 0 5,805 3,015 
2016 46,180 6,646 0 0 6,150 2,710 
2017 38,110 4,630 0 0 6,520 2,388 
2016 25,400 2,990 0 0 6,910 2,045 

2019 16,940 1,788 0 0 7,325 1,682 
2020 17,370 942 0 0 7,765 1,298 
2021 8,560 309 0 0 8,230 890 
2022 1,850 52 0 0 8,725 458 
2023 50 2 0 0 0 0 

2024 0 0 0 0 0 0 
2025 0 0 0 0 0 0 
2026 0 0 0 0 0 0 
2027 0 0 0 0 0 0 -- -- -- 
Total 1,581,000 2,385,997 244,995 246,522 139,165 283,872 

a) Pr~nc~pal and Interest schedule has been adjusted to reflect early redemption of bonds. 
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Appendix B 
The Department of Water Resources Appendix B also includes information 

annually furnishes Statements of Charges about payments made by contractors ac- 
to the 29 long-term State Water Project cording to provisions contained in Article 
water supply contractors. Article 29(e) of 21, amended, of the standard provisions 
the Standard Provisions for Water Supply for surplus water deliveries from the SWP. 
Contracts, approved August 3,1962, de- 
scribes those statements. 

All such statements shall be accompanied 
by the latest revised copies Ofthe document 
a & q  to Article 22 and of Tabh B, 

D, -F, F, and G Ofthis contract, together 
with such other data and compltations 
used Ezy the State in determining the 
amounts of the above charges as the State 
deems app-oPriate. 

To comply with Article 29(e), the 
Department annually performs a compre- 
hensive review and redetermination of all 
water supply and financial aspects of the 
SWP for the entire project repayment peri- 
od. This annual redetermination is per- 
formed in accordance with Article 22(fj 
and Article 28 of the water contracts, which 
concern the Delta Water Rate and annual 
transportation charges, respectively. 

Appendix B includes data used to docu- 
ment the redetermination of water charges to 
be paid by contractors during calendar year 
1995. The information is based on estab- 
lished data about the SWP, both known and 
projected, as of June 30,1994. 

The computational procedures and 
interrelationships between tabulations in 
this appendix are outlined in Figure 1 and 
Figure 2. All tables referenced in Figures 1 
and 2 are included in this appendix. Tables 
listed with a "text" designation may be 
found in this introductory section of the 
appendix. Tables listed without the text 
designation may be found in the section 
entitled "Tables for Determining 1995 
Water Charges," which follows this text. 

Types of Water Charges 
Charges to SWP water supply contrac- 

tors include the costs of facilities for the 
conservation and development of a water 
supply and the conveyance of such supply 
to SWP service areas. These facilities are 
classified as "Project Conservation Facili- 
ties" and "Project Transportation Facilities" 
in the Standard Provisions for Water Sup- 
ply Contract. The names of the main facili- 
ties in each classification follow. 

Project Conservation Facilities 
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 
Arnigos Pumping Plant 
B. F. Sisk San Luis Dam, San Luis 
Reservoir, and William R. Gianelli 
Pumping-Generating Plant 

Project Transportation Facilities 
Grizzly Valley Pipeline 
North Bay Aqueduct 
South Bay Aqueduct, including Del 
Valle Dam and Lake Del Valle 
Remainder of the California 
Aqueduct from the Delta to Dos 
Arnigos Pumping Plant and all facili- 
ties south, including dams and lakes 
in Southern California 
Off-Aqueduct Power Facilities (Reid 
Gardner Unit No. 4, Bottle Rock 





Fig. 2. Relationships of Data Used to Substantiate East Branch Enlargement Charges 

I"""""""""'"" 

1 
1 

I Table 15-10 I 

I Operations, Maintenance, Power, : 
Table 8-7 

Reconciliation of Capital Costs 
Allocated to Water Supply and 

Power Generation, 
1952-201 0 

(basic data summarized by division) 

:and Replacement Costs, by Facility, : : Composition, and Purpose I 

I,,,,,,,,,, -----,,-,-,: 

1 
Separate minimum 

OMP&R costs for East 
Branch Enlargement 

Table 8-26 
Capital Costs of Each 
Aqueduct Reach to Be 

Reimbursed through the 
East Branch Enlargement 

Transportation Charge 

Minimum OMP&R Costs of 
Each Aqueduct Reach to Be 

Reimbursed through 
the East Branch Enlargement 

Transportation Charge 

Allocation of 
capital costs 4- 
to contractor 

Table 10 (text) 
Factors for Distributing East 

Branch Enlargement 
Capital and Minimum 

OMP&R Costs 
among Contractors 

Allocation of minimum 
OMP&R costs 
to contractor 

J 

Table 8-28 
Capital Costs of East Branch 

Enlargement Facilities 
Allocatedto Each Contractor 

Table 8-29 
East Branch Enlargement 

Transportation 
Capital Cost Component for 

Each Contractor 

Table 8-30 
Minimum OMP&R Costs of 
East Branch Enlargement 
Facilities Allocated to Each 

Contractor 

Table 8-31 
Total East Branch 

Enlargement Facilities 
Transportation Charge 

for Each Contractor 



Data and Computations 1995 Appendix B 

Powerplant, and South Geysers 
Powerplant). 

The standard provisions provide for a 
Delta Water Charge and a Transportation 
Charge for project water. 

The Delta Water Charge is a unit 
charge applied to each acre-foot of SWP 
water the contractors are entitled to receive 
according to their contracts. The unit 
charge, if applied to each acre-foot of all 
such entitlements for the remainder of the 
project repayment period, is calculated to 
result in repayment of all outstanding reim- 
bursable costs of the Project Conservation 
Facilities, with appropriate interest, by the 
end of the repayment period (2035). 

The Transportation Charge is for use 
of facilities to transport water to the vicinity 
of each contractor's turnout. Generally, the 
annual charge represents each contractor's 
proportionate share of the reimbursable 
capital costs and operating costs of the 
Project Transportation Facilities. 

Each contractor's allocated share of 
those reimbursable capital costs is amor- 
tized for repayment to the state; certain 
variations are allowed in the amortization 
methods. Essentially, the contractors' 
shares of reimbursable operating costs are 
repaid in the year such costs are incurred 
by the State. 

The East Branch Enlargement 
Transportation Charge is paid by the seven 
Southern California contractors participat- 
ing in the enlargement. San Bernardino 
Valley Municipal Water District advanced 
funds to pay the district's allocated capital 
costs for the East Branch Enlargement. 

The remaining six contracton wiU pay an 
allocated share of the debt service on revenue 
bonds sold to finance the enlargement. Each 
contractor also will pay an allocated share of 
the minimum operation, maintenance, 

power, and replacement (OMP&R) costs of 
the East Branch Enlargement. 

Composition and Timing 
of Water Charges 

As shown in Table 1, the Delta Water 
Charge and the Transportation Charge 
consist of the following three components: 

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 
minimum OMP&R components, 
which are designed to return to the 
State all reimbursable operating 
costs that do not depend on or 
vary with quantities of water actually 
delivered to the contractors; and 

3. A Transportation variable OMP&R 
component, which will return to 
the State all reimbursable operat- 
ing costs that depend on, and vary 
with, quantities of water actually 
delivered to the contractors. 

The formula for computing the Delta 
Water Rate, Article 22(f) of the Standard 
Provisions for Water Supply Contract, was 
designed to ensure that all adjustments for 
prior overpayments or underpayments of 
the Delta Water Charge are accounted for 
in a redetermination of the rate. Since the 
redetermined rate applies to all future enti- 
tlements, such adjustments are amortized 
during the remainder of the project repay- 
ment period. This appendix includes a rede- 
termination of the Delta Water Rate for 1995. 

Article 28 of the standard provisions 
stipulates that Transportation Charges be 
redetermined each year. The tables in Ap- 
pendix B include the numerical data used 
in this redetermination. Transportation 



TABLE 1 
Composition of Delta Water Charge and 

Transportation Charge 

Delta Water Charge 
Capifal 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 to initial operation 
3. Activation costs for newly constructed Conservation Facilities 
4. Power costs allocated to initial filling of San Luis Reservoir 
5. Capitalized 0&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. Insurance and FERC costs (portion) 

2. General O&M costs allocated to Conservation Facilities 
a. Water Project Contract 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) I Transportation Charge 
Caoital Cost Comoonent 

'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 ~rans~ortation 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. Water Project Contract 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 under the East Branch Enlargement Transportation Charge 
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Charges for prior years through 1993 in- 
cluded in those tables do not equal the 
amounts actually paid by contractors. 

As provided under the Water System 
Revenue Bond Amendment to the water 
supply contracts, differences between actu- 
al payments and amounts computed in this 
redetermination are accumulated with in- 
terest and amortized during the remaining 
years of the contract repayment period. All 
computations for adjustments are included 
in the attachments accompanying each con- 
tractor's Statement of Charges and are re- 
flected in revised copies of Table C through 
Table G of the contract, which are also h r -  
nished to each long-term water supply con- 
tractor in the annual Statement of Charges. 

These redeterminations exclude four 
charges associated with water service other 
than the Delta Water Charge and the Trans- 
portation Charge. The excluded charges (and 
the manner in which such excluded charges 
are treated in this appendix) are: 

1. Advances of funds pursuant to 
Article 24(d) of the standard 
provisions for excess capacity 
constructed by the State at the 

request of contractors; 
2. Advances of funds pursuant to Arti- 

cle 10(d) of the standard provi- 
sions for delivery structures (turn- 
outs) constructed by the State at 
the request of contractors. Partial 
information concerning actual and 
projected capital costs of such de- 
livery structures is included in this 
appendix. Statements concerning 
these costs and data are furnished 
to the appropriate contractors 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, pursuant to Article 21 

of the standard provisions, are also 
excluded. Those payments are gen- 
erally based on the unit rates 
shown in Table B-25. Net revenues 
resulting from noncontractor ser- 
vice are applied as indicated on 
page 24 of Bulletin 132-71; and 

4. Payments under the Devil Canyon- 
Castaic contract for costs of the 
Devil Canyon-Castaic facilities allo- 
cable to power generation. Charg- 
es billed as a result of the contract 
are billed separately from those 
billed as a result of the water sup  
ply contract. Information about 
the treatment of such charges in 
relation to redetermined transpor- 
tation charges is included in spe- 
cial attachments to the bills of the 
six participating contractors. 

The time and method of payment for 
corresponding 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 Trans- 
portation Charge are paid in two 
semiannual installments, due Janu- 
ary 1 and July 1 of each year, based 
on statements furnished by the State 
about July 1 of the preceding year; 

2. The minimum OMP8cR components 
of the Delta Water Charge and the 
Transportation Charge are paid in 
12 equal installments, due the first 
of each month and based on state- 
ments furnished by the State about 
July 1 of the preceding year; and 

3. The variable OMP&R component 
of the Transportation Charge is 
paid in varying monthly amounts 
and is due the fifteenth day of the 
second month following actual 
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water delivery. Charges are project- 
ed based on a unit charge per acre- 
foot established about July 1 of the 
preceding year. Those unit charges 
may be revised during the year to 
reflect current power costs and reve- 
nues. The unit charges 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 describes the procedures 
for allocating reimbursable costs of Project 
Transportation Facilities among contractors 
(see Figure 1, upper right). Those costs do 
not include annual costs of Off-Aqueduct 
Power Facilities, which are explained in the 
section "Project Water Charges." 

the California Aqueduct from the Delta to 
the Coastal Branch, and the Coastal Branch. 

All the revisions reported in previous 
bulletins regarding the derivation of ratios 
that represent the proportionate maximum 
use of each aqueduct reach by the respec- 
tive contractors are reported in Table B-1 
and B-2 of Bulletin 132-91. 

Table B-1 presents the reach ratios 
currently applicable to reimbursable 
capital costs. 

Table B-2 presents corresponding ratios 
for reimbursable minimum OMP&R costs. 
Requested excess capacity is omitted when 
deriving ratios applicable to capital costs 
because the capital costs for the excess ca- 
pacity are paid on an incremental-cost basis 
and not a proportionate-use basis. However, 
requested excess capacity is accounted for 
in the ratios applicable to minimum 
OMP&R costs. 

Variable OMP&R Costs 

Capital and Minimum 
Article 26(a) includes provisions to 

ensure that the variable OMP&R compo- 
OMP&R Costs nent of the Transportation Charge will re- 

Figure 3 includes information about 
the repayment reaches that form the 
basis for allocating reimbursable costs of 
the Project Transportation Facilities 
among contractors. 

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 maxi- 
mum use of each aqueduct reach by the 
respective contractors was first reported in 
Bulletin 132-70. The ratios in Bulletin 132- 
70 were subsequently revised for: the North 
Bay Aqueduct, the South Bay Aqueduct, 

sult in a return to the state of those costs 
that depend on and vary with the amount of 
SWP water deliveries. (The minimum 
OMP&R component results in a return of 
those operating costs that do not vary with 
deliveries.) Under Article 26(a) all such 
costs for a reach for a given year will be allo- 
cated among contractors in proportion to 
the actual annual use of that reach by the 
respective contractors. 

Table B-3 summarizes the total variable 
OMP&R costs for each SWP pumping and 
powerplant. Those variable costs consist of: 

Costs of capacity and energy used 
exclusive of associated power trans- 
mission and station service charges 
(transmission and station service 



North Bay Aqueduct 
1 Barker Slough through FairfieldNacaville 

Tumout 
2 FairfieldNacaville Turnout to Cordelia 

Forebay 
3A Cordelia Forebay through Benicia and 

Vallejo Turnouts 
38 Cordelia Forebay through NapaTumout 

Reservoir 

South Bay Aqueduct 
1 Bethany Reservoir through Altamont Turnout 
2 Altamont Turnout through Patterson Reservoir 
4 Patterson Reservoir to Del Valle Junction 
5 Del Valle Junction through Lake Del Valle 
6 Del Valle Junction through South Liverrnore Turnout 
7 South Livermore Tumout through Vallecitos Tumout 
8 Vallecitos Tumout through Alameda-Bayside Tumout 
9 Alameda-Bayside Turnout through Santa Clara 

Terminal Facilities Devil Canyon Powerpan 
California Aqueduct 

North San Joaquin Division Penis 
1 Delta through Bethany Reservoir California Aqueduct (continued) 
2A Bethany Reservoir to Orestimba Creek 
28 Orestimba Creek to O'Neill Forebay Mojave Division 

18A Junction, West Branch, California Aqueduct 
San Luis Division through Alamo Powerplant 
3A San Luis Dam, Reservoir and 19 Alamo Powerplant to Fairmont 

Pumping-Generating Plant 19C Buttes Junction through Buttes Reservoir 
3 O'Neill Forebay to Dos Amigos 20A Fairmont through 70th Street West 

Pumping Plant 208 70th Street West to Palmdale 
4 Dos Amigos Pumping Plant to 21 Palmdale to Littlerock Creek 

Panoche Creek 22A Littlerock Creek to Pearblossom Pumping Plant 
5 Panoche Creek to Five Points 228 Pearblossom Pumping Plant to West Fork Mojave River 
6 Five Points to Arroyo Pasajero 23 West Fork Mojave River to Silverwood Lake 
7 Arroyo Pasajero to Kettleman City 24 Cedar Springs Dam and Silverwood Lake 

South San Joaquin Division Santa Ana Division 
8C Kettleman City through Milham Avenue 25 Silverwood Lake to South Portal, San Bernardino Tunnel 
8D Milham Avenue through Avenal Gap 26A South Portal, San Bemardino Tunnel through 
9 Avenal Gap through Twisselman Road Devil Canyon Powerplant 
10A Twisselman Road through Lost Hills 28G Devil Canyon Powerplant to Barton Road 
11B Lost Hills to 7th Standard Road 28H Barton Road to Lake Perris 
12D 7th Standard Road through Elk Hills Road 28J Perris Dam and Lake Perris 
12E Elk Hills Road through Tupman Road 
138 Tupman Road to Buena Vista Pumping Plant West Branch, California Aqueduct 
14A Buena Vista Pumping Plant through 29A Junction, West Branch, California 

Santiago Creek Aqueduct through Oso Pumping Plant 
14B Santiago Creek through Old River Road 29F Oso Pumping Plant through Quail Embankment 
14C Old River Road to John R. Teerink 29G Quail Embankment through William E. 

Wheeler Ridge Pumping Plant Warne Powerplant 
15A John R. Teerink Wheeler Ridge Pumping Plant to 29H Pyramid Dam and Lake 

Ira J. Chrisman Wind Gap Pumping Plant 29J Pyramid Lake through Castaic Powerplant 
16A Ira J. Chrisrnan Wind Gap Pumping Plant to 30 Castaic Dam and Lake 

A. D. Edmonston Pumping Plant Coastal Branch, California Aqueduct 
Tehachapi Division 31A Avenal Gap to Devil's Den Pumping Plant 
17E A. D. Edmonston Pumping Plant to Carley V. 33A Devil's Den Pumping Plant through San Luis 

Porter Tunnel Obispo Powerplant 
17F Carley V. Porter Tunnel to Junction, West Branch, 34 San Luis Obispo Powerplant to Arroyo Grande 

California Aqueduct 35 Arroyo Grande through Santa Maria Terminus 

Fig. 3. Repayment Reaches and Descriptions 
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costs are classified as minimum 
OMP&R costs); 
Credits for capacity and energy 
produced at aqueduct power 
recovery plants (treated as nega- 
tive costs); and 
Annual payments to sinking fund 
reserves to finance periodic 
replacement of major plant 
machinery components having 
economic lives shorter than the 
project repayment period. Sinking 
fund payments for years 1962 
through 1979 were based on a 
schedule determined in 19'70. 
Sinking fund payments for years 
1980 through 2035 are based on 
revised replacement schedules. 
Those schedules were updated in 
1986 and 1991. The Department 
plans to update the replacement 
deposit schedules periodically. 

Table B-3 excludes plant capacity 
and energy costs associated with sur- 
plus and unscheduled water service af- 
ter May 1, 19'73. Prior to that date, 
surplus water service was charged the 
same unit variable OMP8cR component as 
entitlement water service. An amendment 
to the long-term water supply contracts in 
1973 
significantly changed the rate structure 
for surplus water service. Capacity and 
energy costs for pumping surplus and 
unscheduled water have been allocated 
directly to those water contractors receiv- 
ing surplus and unscheduled water ser- 
vice. A contract amendment in 1991 
again revised the rate structure to pro- 
vide for payment of costs through a meld- 
ed power rate. These revisions to surplus 
and unscheduled water charges are effective 

from the date of the amendments and are 
not applied to past charges. 

Water Conveyance 
The water conveyance quantities that 

form the basis for allocating costs are pre- 
sented in Tables B4, B-5A, B-5B, and B-6. 

TabZe B-4 presents the schedules of an- 
nual entitlements as set forth in Table A and 
Article 6(a) of each water supply contract. 

Table B-5A shows amounts of actual 
and projected entitlement water quantities 
delivered from each aqueduct reach to 
each contractor. Projected deliveries for 1 

years 1994 through 2035 are based on con- 
tractors' requests for future water deliver- 
ies. The quantities included in Table B-5A 
also include nonproject water delivered to 
contractors and surplus water deliveries 
prior to May 1, 1973. 

Table B-5B presents a summary of actu- 
al and projected annual entitlement water 
quantities delivered or to be delivered to 
each contractor. The quantities also include 
amounts of nonproject water and surplus 
water delivered prior to May 1, 1973. 

Table B-6 summarizes the annual en- 
titlement water quantities conveyed or to 
be conveyed through each aqueduct 
pumping plant or powerplant for each of 
the following functions: 

Deliveries- Water supply. Water made 
available to contractors at down- 
aqueduct delivery structures,includ- 
ing 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 
withdrawals are hypothetically 
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added to the actual amounts con- 
veyed from the Delta to the reser- 
voirs, since deliveries made from 
storage withdrawals bear the same 
variable OMP&R costs per acre-foot 
as they would if the deliveries were 
actually conveyed from the Delta 
in that year. 
The hypothetical increases in the 
deliveries made from reservoir stor- 
age withdrawals are offset by equal 
credits to the minimum OMP&R 
costs of the respective reservoirs. 
Thus, the variable OMP&R compo- 
nents per acre-foot (Table B-17) 
may beapplied 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 repay- 
ment of preconsolidation water 
used during construction. 
Deliveries-Recreation. Water deliv- 
ered to down-aqueduct recreation 
developments or used for fish and 
wildlife mitigation or enhancement. 
Operational 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 withdrawals (negative 
values) for all down-aqueduct reser- 
voirs of the project transportation 
facilities. 

Those variable OMP&R costs 
(Table B-12) that are allocable to storage 

accretions are assigned to the minimum 
OMP&R costs of the respective reservoirs. 
With one exception, "Reservoir Storage 
Changes" also includes SWP water placed 
into Southern California ground water 
storage from 1978 through 1982 (as 
positive amounts); and water withdrawn 
from storage and delivered to contractors 
in 1979,1982, 1987, 1988, and 1989 (as 
negative amounts). The exception is 
Banks Pumping Plant, where ground 
water additions and withdrawals are in- 
cluded in "Conservation Water." 

Table B-6 also summarizes the fol- 
lowing two amounts under the heading 
"Conservation Water" (Column 25): 

1. Net annual water amounts stored 
and projected to be stored in San 
Luis Reservoir, and 

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 water, operational losses, and net annu- 
al storage changes associated with San Luis 
Reservoir and the portion of the California 
Aqueduct that is allocated to conservation. 
The same allocation procedure outlined 
above for Transportation Facilities also 
applies to Conservation Facilities, except 
that the hypothetical cost increases are add- 
ed to the variable OMP&R cost to be reim- 
bursed through the Transportation Charge 
and deducted from the minimum OMP&R 
costs to be reimbursed through the Delta 
Water Charge. 

San Luis Reservoir is operated to con- 
serve water for future delivery to down- 
stream contractors. To account for costs 
associated with reservoir storage, those 
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TABLE 2 
Cost Allocation Factors 

(Percentages) 

Water Supply and All Other Purposes 
Power Generation (Nonreimbursable) 

Minimum Minimum 
Capital OW&R Capital OMP&R 

Project Facilities Costs Costs Costs Costs 

Project Conservation Facilities 
Frenchman Dam and Lake 21.5 0.0 78.5 100.0 
Antelope Dam and Lake 0.0 0.0 100.0 100.0 
Grizzly Valley Dam and Lake Davis 1 .O 1.8 99.0 98.2 
Oroville Division (a 97.1 99.5 2.9 0.5 
California Aqueduct, Delta to Dos Amigos Pumping Plant 96.6 96.7 3.4 3.3 
Delta Facilities 86.0 86.0 14.0 14.0 

Transportation Facilities 
Grizzly Valley Pipeline 100.0 100.0 0.0 0.0 
North Bay Aqueduct 100.0 100.0 0.0 0.0 
South Bay Aqueduct: 

Del Valle Dam and Lake Del Valle 25.2 22.0 74.8 (b 78.0 (c 
Remainder of South Bay Aqueduct 100.0 100.0 0.0 0.0 

California Aqueduct: 
Delta to Dos Amigos Pumping Plant 96.6 96.7 3.4 3.3 
Dos Amigos Pumping Plant to termini (excluding Coastal Branch) 94.3 96.9 5.7 3.1 

Coastal Branch 100.0 100.0 0.0 0.0 

a) Percentages indicated are applicable to the remaining costs of division after excluding costs allocated to flood control that are reimbursed by 
the federal government (22 percent of capital costs) and excluding specific power costs of Edward Hyatt and Thermalito powerplant and 
switchyards. 

b) Percentage indicated consists of 48.0 percent of costs allocated to recreation and 26.8 percent to flood control. 
c) Percentage indicated consists of 44.9 percent of costs allocated to recreation and 33.1 percent to flood control. 

power and replacement costs of Banks 
Pumping Plant (a joint Transportation-Con- 
servation 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 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 OMP8cR cost of the reservoir is 
transferred to the variable OMP&R cost of 
Banks Pumping Plant. That transfer is 
equal to the variable OMP&R cost per acre- 
foot of delivery through Banks Pumping 
Plant for that year, multiplied by the acre-feet 
of deliveries derived from San Luis Reservoir 
storage 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 describes the methods 
used to derive the costs allocated by the 
procedures outlined in the preceding 
section. A diagram of the cost derivation 
process is shown in the upper-left quad- 
rant of Figure 1. 

First, the capital and minimum 
OMP&R costs of all SWP facilities are allo- 
cated among the various project purposes 
according to the allocation percentages in 
Table 2. Those percentages may be subject 
to revision in the future. 
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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 redetermi- 

nations in this appendix reflect prices 
prevailing on December 31, 1993; future 
cost escalation will be reflected in subse- 
quent bulletins. 

Table B-7 presents a reconciliation of 
estimated total capital costs of each 
project conservation facility and each 
project Transportation Facility. This table 
shows the relationship of project conser- 
vation and transportation costs allocated 
to contractors (Tables B-8, B-9, B-10, and 
B-13) to the total SWP capital costs pro- 
jected by the Department. 

Table B-8 shows costs incurred and 
projected to be incurred by the State in 
connection with each contractor's turnouts. 
Costs incurred by the State for both State- 
constructed and contractor-constructed 
delivery structures are paid directly by the 
contractors for which the structures are 
built. (The State incurs design review and 
construction inspection costs in connection 
with contractor-constructed turnouts.) 

Table B-9 lists costs and payments for 
excess capacity built into SWP Transportation 
Facilities according to amendments to con- 
tracts with the Metropolitan Water District of 
Southern California, 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; 

2. Advances by water contractors of 
funds for such costs; and 

3. Credits for advances in excess of 
costs, which were applied to re- 
spective contractors' installments 

of the capital cost component of the 
Transportation Charge in 1981. 

Under Amendment 2 of MWDSC's 
contract, 809 cfs of excess capacity original- 
ly was constructed in reaches of the West 
Branch at MWDSC's request. That capacity 
was reclassified as basic capacity of SWP 
Transportation Facilities under Amendment 
7. MWDSC paid $16.3 million as a prepay- 
ment of the capital cost component of the 
Transportation Charge in lieu of advancing 
funds for the original requested capacity. 

Amendment 5 to MWDSC's contract 
requires that additional costs for modifica- 
tions to the Santa Ana Valley Pipeline (re- 
quired for enlargement of Lake Perris) will 
be allocated to MWDSC and returned to 
the State through payments of the Trans- 
portation Charge. The additional costs to 
be repaid through MWDSC's capital cost 
component for the aqueduct reach from 
Devil Canyon Powerplant to Barton Road 
total about $6.7 million (see Bulletin 132- 
72, page 98). 

Table B-10 presents the actual and p ro  
jected annual capital costs of each aqueduct 
reach that will eventually be returned to the 
State, with interest, through contractors' pay- 
ments of the capital cost component under 
the Transportation Charge and of debt ser- 
vice under the Devil Canyon- Castaic contracts. 

Annual Operating Costs 
Annual operating costs allocable to 

water supply and power generation are 
returned to the State through the mini- 
mum and variable OMP&R components of 
Delta Water and Transportation Charges 
and through a portion of the revenues 
from energy sales. All reimbursable operat- 
ing costs of conservation facilities are in- 
cluded in the minimum OMP&R 
component of the Delta Water Charge. 



Transportation and Devil 7. Escalation of projected operating 

canyon-~astaic 
Contract Costs 

Table B-11 shows the amounts of the 
actual and projected costs to be reimbursed 
through payments of the minimum 
OMP8cR component of the Transportation 
Charge, and allocated operating costs un- 
der the Devil Canyon-Castaic contract. The 
table includes the following seven types of 
operating costs incurred annually that do 
not vary with water quantities delivered to 
the contractors: 

I. All direct labor charges for field 
operation and maintenance per- 
sonnel, including associated 
indirect costs; 

2. A distributed share of general oper- 
ating costs that cannot be identi- 
fied solely with one facility or 
aqueduct reach; 

3. Electric power transmission and 
station service costs allocable to 
aqueduct pumping and power 
recovery plants; 

4. All costs for equipment, materials, 
and supplies and for replacement 
of electronic control systems; 

5. Portions of the power and replace- 
ment costs of all up-aqueduct 
pumping and powerplants that are 
allocable to the annual conveyance 
of water lost to evaporation and 
seepage from respective aqueduct 
reaches, or placed into storage in 
respective reservoirs of the project 
transportation facilities (after ini- 
tial fill); 

6. Credits, which offset those costs in 
(5) above, for deliveries drawn 
from reservoir storage; and 

costs at 5 percent per year for 
1994,4 percent for 1995, and 5 
percent for 1996. 

Table B-12 shows the portions of vari- 
able OMP&R costs in Table B-3 that are 
allocable to the water supply delivery quan- 
tities included in Table B-6 and reimbursed 
through payments of the variable OMP&R 
component of the Transportation Charge. 

The following five adjustments are 
made to the Table B-3 costs to derive the 
Table B-12 costs: 

1. A portion of the variable OMP&R 
costs of each plant is allocated to 
recreation. The allocation to recre- 
ation is in proportion to the quan- 
tity of water conveyed through 
each plant each year for delivery to 
on-shore recreational developments. 

2. That portion of variable plant costs 
attributable to the initial fill of aque- 
duct reaches is allocated to the joint 
capital costs of respective down- 
aqueduct reaches and reservoirs. 

3. That portion of costs attributable 
to evaporation and seepage is allo- 
cated to the joint minimum 
OMP&R costs of respective down- 
aqueduct reaches and reservoirs. 

4. Adjustments are made for addi- 
tions 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 reser- 
voir. 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 
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aqueduct reservoirs is decreased 
for the purpose of making deliver- 
ies, a credit is applied to the mini- 
mum OMP&R costs of the reservoir 
from which the storage is released. 
This credit is equal to the number of 
acre-feet of storage reduction times 
the variable OMP&R unit rate for 
the year storage is released. 

5. That portion of costs attributable 
to pumping water to replace evap- 
oration and seepage losses and for 
additions or withdrawals from stor- 
age in San Luis Reservoir is charged 
to the minimum OMP&R compo- 
nent of the Delta Water Rate. 

The remaining costs are allocated to 
Transportation water supply and repaid by 
the contractors. 

Conservation Capital and 
Operating Costs 

Table B-13 is a summary of actual and 
projected capital and operating costs of the 
initial project Conservation Facilities. These 
costs are reimbursed through payments 
by contractors under (1) the Delta Water 
Charge; (2) Oroville power sales; and (3) 
Gianelli Generating Plant credits. Table 
B-13 also shows credits applied to the 
reimbursable capital costs of the project 
Conservation Facilities according to negoti- 
ated settlements concerning incurred plan- 
ning costs for the period from 1952 
through 19'18. 

Project Water Charges 
This section describes the redetermi- 

nation of past and projected components 
of the Transportation Charge for annual 
revision of Tables C through G of each 
water supply contract. This section also 
describes the derivation of the unit Delta 

Water Rates and the Water System Reve- 
nue Bond Surcharge. 

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 contrac- 
tor is the basis for the Transportation 
Charge components. 

Table B-14 summarizes each contrac- 
tor's share of the capital costs of aqueduct 
reaches presented in Table B-10. Those 
amounts are determined by applying pro- 
portionate-use ratios set forth in Table B-1 
to the costs 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 com- 
ponent, required under Metropolitan 
Water District of Southern California's 
Amendment '1, are included as negative 
capital costs in Table B-14 and Table C of 
MWDSC's statement of charges for 1994. 
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 Power- 
plant include the capital costs reimbursable 
under the Devil Canyon-Castaic contract. 

Table B-15 summarizes the capital cost 
components of the Transportation Charge 
for each contractor for each year of the 
project repayment period, based on the 
amortization schedules included in Table 3 
and determined at the current Project In- 
terest Rate of 4.621 percent per annum. 
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Those estimated components, subse- 
quently adjusted for prior overpayments 
or underpayments, are included in Table 
D of the water supply contracts. Costs of 
excess capacity are billed separately and 
are not included in Table B-15. Table B- 
15 includes the debt service payments 
due from the six contractors down-aque- 
duct from Devil Canyon Powerplant and 
Castaic Powerplant according to terms of 
the Devil Canyon-Castaic contract. 

Table B-16A summarizes the minimum 
OMP&R components of the Transportation 
Charge for each year of the project repay- 
ment period. Those estimated components, 
subsequently adjusted for prior overpay- 
ments or underpayments, are included in 
Table E of the respective contracts. 

The total amounts included in Ta- 
ble B-16A are determined by applying the 
proportionate-use ratios in Table B-2 to the 
reach costs in Table B-11. Table B-16A 
excludes charges for Off-Aqueduct Power 
Facilities, which are included separately 
in Table B-16B. Both Table B-16A and 
Table E for the six contractors down-aq- 
ueduct from Devil Canyon Powerplant 
and Castaic Powerplant include the por- 
tion of operating costs payable under the 
Devil Canyon-Castaic contract. 

As part of operating agreements 
with the Department, Kern County Water 
Agency is billed for any additional operat- 
ing costs caused by early installation of 
units in Las Perillas and Badger Hill Pump- 
ing Plants by Berrenda Mesa Water Storage 
District (see Bulletin 132-71, page 7). Under 
those agreements, minimum OMP&R costs 
of Reach 31A are assigned directly to 
KCWA, with the remaining reach costs allo- 
cated by application of the proportionate- 
use ratios (see Table 4). 

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 

Alameda County Water District 
Antelope Valley-East Kern Water Agency 
Castaic Lake Water Agency 
City of Yuba City 
Coachella Valley Water District 
County of Butte 
County of Kings 
Crestline-Lake Arrowhead Water Agency 
Desert Water Agency 
Dudley Ridge Water District 
Empire West Side Irrigation District 
Kern County Water Agency 
Agricultural Use 
Municipal and Industrial Use 

Littlerock Creek Irrigation District 
Metropolitan Water District of Southern California 
Mojave Water Agency 
Napa County Flood Control and Water Conservation 
Oak Flat Water District 
Palmdale Water District 
Plumas County Flood Control and Water 

Conservation District 
San Bernardino Valley Municipal Water District 
San Gabriel Valley Municipal Water District 
San Gorgonio Pass Water Agency 
San Luis Obispo County Flood Control and 
Water Consewation District 

Santa Barbara County Flood Control and 
Water Conservation District 

Santa Clara Valley Water District 
Solano County Water Agency 
Tulare Lake Basin Water Conservation District 
Ventura County Flood Control District 

1968 (e 
1965 
1964 
1963 
1964 

District 1966 
1968 (e 
1964 

a) Allocated capital costs of Transportation Facilities amortized in equal 
annual installments unless otherwise noted. 

b) Principal payments on each annual capital cost prior to 1971 delayed until 
calendar year 1972, except payments for 1963. 

c) For Yuba City and Butte County payments for Delta Water Charge 
only. 

d) Payment deferred for 1963 and added to 1964 payment with accrued 
interest. 

e) For Dudley Ridge Water District, Empire West Side lrrigation 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 applied to the annual entitlements (Table 
8-4) through the project repayment period. 

9 For San Luis Obispo Flood Control and Water Conservation District and 
Santa Barbara County Flood Control and Water Conservation District, all 
principal and interest payments for costs of Coastal Stub deferred until 
1976. 
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TABLE 4 
Minimum OMP&R Costs of Reach 31A 

Assigned Directly to Kern County 
WaterAgency 1969 through 1996 

Year Direct Charge Year Direct Charge 

1969 $46,510 1983 $89,950 
1970 46,302 1984 106,720 
1971 140,072 1985 158,854 
1972 95,016 1986 136.61 6 
1973 72,452 1987 125,673 

1974 100,688 1988 130,941 
1975 127,456 1989 127,928 
1976 138,501 1990 136,680 
1 977 120,749 1991 159,973 
1978 157,638 1992 182,922 
1979 121,207 1993 198,952 
1980 150,715 1994 378,936 
1981 74,759 1995 357,380 
1982 82,774 1996 316,233 

Total $4,082,597 

Table B16-B summarizes 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 Power costs, including bond 
service, deposits for reserves, operation 
and maintenance costs, fuel costs, taxes, 
and insurance. 

The General Bond Resolution, adopt- 
ed October 1, 1979, requires that sufficient 
revenues be collected each year to repay all - .  

of those costs. In addition, an amount total- 
ing 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 is a summary of Off-Aqueduct 
Power Facility charges and credits for 1993. 

Table 6 shows projected charges for 
Off-Aqueduct Power Facilities and an 
amount equal to 25 percent of annual bond 
service for 1993 and each year thereafter. 

The annual charges for Off-Aque- 
duct Power Facilities are allocated among 

TABLE 5 
Off-Aqueduct Power Facility Charges 

and Credits for 1993 
Facility Amount 

Charges 
Reid Gardner Powerplant $90,849,958 
Bottle Rock Powerplant 15,651,873 
South Geysers Powerplant 6,227,548 

Subtotal 112,729,379 
Credits 
Off-Aqueduct Power sales 1 1,438,699 
Miscellaneous water 

Solano County Water Agency 2,902 
Kern County Water Agency 109 
City and County of San Francisco 131,874 
Total $101,155,795 

contractors in proportion to the electrical 
energy required to pump entitlement water 
for the year. The initial allocation for the 
Statements of Charges is based on esti- 
mates of energy to pump requested entitle- 
ment water deliveries. 

An interim adjustment in the alloca- 
tion of Off-Aqueduct Power costs may be 
made in May of each year based on updat- 
ed cost estimates and April revisions in 
water delivery schedules for annual entitle- 
ment. An additional adjustment is made 
the following year based on actual entitle- 
ment water deliveries and actual costs for 
the year. 

The energy required to pump each 
contractor's entitlement water is calculated 
using kilowatt-hour per acre-foot factors for 
the pumping plants upstream from the de- 
livery turnouts. The factors are listed in 
Table 7. The amounts include transmission 
losses. 

Table 3-1  7 presents a summary of 
actual and projected total variable OMP&R 
costs for each acre-foot of water conveyed 
through each aqueduct pumping plant and 
powerplant for each year of the project 
repayment period. Those data are derived 
according to the following procedure 
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specified in Article 26(a) of the Standard 
Provisions for calculating the variable 
OMP&R component of the Transportation 
Charge: 

An annual charge per acre-foot of 
projected water deliveries to all con- 
tractors served from or through 
each reach is determined so the 
projected variable OMP&R costs to 
be incurred for each reach will be 
returned to the state. 
The total annual variable OMP&R 
component for any contractor for a 
given reach is obtained by multiply- 
ing the unit charge associated with 
that reach by the quantity of water 
actually delivered from or through 
the reach to the contractor. 

Data summarized in Table B-17 are 
derived by dividing the costs shown in Ta- 
ble B-3 by the quantities of water shown in 
Table B-6. However, certain costs included 
in Table B-3 for extra peaking service, 
which would otherwise constitute variable 
OMP&R costs, are assigned directly to con- 
tractors requesting this type of service (see 
Bulletin 132-71, page 21, and Water Ser- 
vice Contractors Council Memo No. 593, 
July 10, 1970). Those costs are excluded 
from the unit charges shown in Table B-17. 
Peaking charges based on additional capacity 
ceased in 1983. Since 1984, costs are based 
on market energy rates. The amounts of 
extra peaking charges for additional power 
costs are listed in Tables 8 and 9. 

The unit rates shown in Table B-17 
constitute the rates for the pumping plants 
and powerplants listed. The cumulative 
rates constitute the total rates, cumulative 
from the Sacramento-San Joaquin Delta, 
and are applicable to deliveries from or 
downstream of the pumping plants and 
powerplants. Extra peaking service costs 
are excluded. 

TABLE 6 

Amounts of Projected Charges for 
Off-Aqueduct Power Facilities 

1994 Through 2024 
Direct Charge / year Annual Cost Bond 25 Service 1 

TABLE 7 
kwh Per Acre-Foot Factors 

for Pumping Plants 
kwh per Acre-Foot(a 

At Cumulative 
Pumping Plant Plant from Delta 

Barker Slough 
Cordelia-Benicia 
Cordelia-Vallejo 
Cordelia-Napa 
Hawey 0. Banks Delta 
South Bay (including Del Valle) 
Dos Amigos 
Las Perillas 
Badger Hill 
Buena Vista 
John R. Teerink Wheeler Ridge 295 971 
Ira J. Chrisman Wind Gap 639 1,610 
A. D. Edmonston 2,236 3,846 
Pearblossom 703 4,549 
Oso 280 4,126 

a) Includes transmission losses 



TABLE 8 
Extra Peaking Charges for Additional Power, by Pumping Plant 

(Dollars) 
Las Perillas Teerink- 

Cordelia Cordelia Barker South Dos and Buena Wheeler 
Year Napa Solano Slough Bay Banks Amigos Badger Hill Vista Ridge Chrisman Edmonston Pearblossom Total 

I Total 3,225 1,031 1,807 8,105 248,511 271,520 68,410 37,700 28,762 54,097 97,328 7,235 . 827,731 1 



TABLE 9 
Extra Peaking Charges for Additional Power, by Contractor 

- - --- - - -- - - 

~rnpire& Desert 
Alameda SCV Dudley West Kern Kings Oak Castaic Coachella Water SGVM 1 

Year Napa Solano Zone 7 ACWD WD Ridge Side County County Flat Tulare AVEK Lake Valley Agency LC10 Palmdale WD Total 

Total 4,500 1,562 

ACWD = Alarneda County Water ~ is t i c t  
AVEK = Antelope Valley East Kern Water Agency 
LClD = Littlerock Creek Irrigation District 
SCVWD=Santa Clara Valley Water District 
SGVMWD = San Gabriel Valley Municipal Water District 
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Table B-18 shows the variable OMP8cR 
components of the Transportation Charge 
for each contractor for each year of the 
project repayment period. Table B-18 is 
developed from the costs per acre-foot in- 
cluded in Table B-17 and the delivery quan- 
tities for each contractor from each reach 
as indicated in Table B-5A, plus any costs 
for extra peaking service. Those estimated 
components, subsequently adjusted for 
prior overpayments or underpayments, are 
included in Table F of the respective water 
supply contracts. ' 

Table B-19 summarizes the annual 
Transportation Charges for each contractor 
(the sums of the corresponding amounts 
included in Tables B-15, B-16A, B-16B, and 
B-18). Those estimated payments, subse- 
quently adjusted for prior overpayments or 
underpayments, are set forth in Table G of 
the respective water supply contracts. 

Both Table B-19 and Table G for the 
six contractors down-aqueduct from Devil 
Canyon Powerplant and Castaic Powerplant 
include amounts of debt service and oper- 
ating cost payments due according to provi- 
sions of the Devil Canyon-Castaic contract. 

developed by multiplying the total rate per 
acre-foot, as shown in Table B-20A, by the 
amount of entitlement water for each con- 
tractor as shown in Table B4. 

Water System Revenue 
Bond Surcharge 

Table B-22 summarizes the Water Sys- 
tem Revenue Bond Surcharge to the Delta 
Water Charge and the Transportation capi- 
tal cost component of each contractor. The 
surcharge shown in Table B-22 includes the 
financing costs of WSRB Series B through 
L. This surcharge is levied according to an 
amendment to the water supply contracts 
for repaying Water System Revenue Bond 
financing costs. All long-term water supply 
contractors have signed that amendment. 

Total Water Charges 
Tabb B-23 summarizes the total annual 

charges to each contractor (the sum of the 
Transportation Charge in Table B-19, the 
Delta Water Charge in Table B-21, and the 
Water System Revenue Bond Surcharge in 
Table B-22). The charges do not reflect past 
payments by contractors and are unadjusted 

Delta Water Charges for prior overpayments or underpayments. 
The total Transportation Charge and Delta 

Table B-20A presents the calculation of water charge for each contractor is listed in 
the Delta Water Rate for the initial conser- ~ ~ b l ~ ~  B-19 and MI, respectively. 
vation facilities applicable in 1995 accord- 
ing to the amended Articles 22(e) and 22(g) Equivalent Total 
of all 29 contracts. The Delta Water Rate water Charges 
was calculated at a Project Interest Rate of 

Table B-24 presents the Transportation 
4.621 percent based on conservation facili- 
ty costs shown in Table B-13. That Delta Charge and Delta Water Charge in terms 

of the equivalent unit charge for each acre- Water Rate is used to compute future Delta 
foot of entitlement water now projected for 

Water Charges shown in Table B-21. 
delivery to the respective contractors. 

Tabb B-20B shows each component of 
the 1995 Delta Water Rate from Table B20A. 

These equivalent charges would pro- 
vide the same principal sum at the end of Table B-21 summarizes the annual 
the project's repayment period as annual 

Delta Water Charge for each contractor. 
payments to be made as part of the Delta The projected charges in Table B-21 are 
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Water Charge and Transportation Charge, 
plus interest at the Project Interest Rate, if 
applied to each acre-foot of entitlement 
water delivered to date; all surplus water 
delivered prior to May 1, 1973; and all enti- 
tlement water now projected to be deliv- 
ered during the remainder of the project 
repayment period (Table B-5B). 

The equivalent unit Delta Water 
Charges included in Table B-24 are greater 
than those in Table B-20A because current 
projections of entitlement water service are 
less for most contractors than the amounts 
shown in Table A. 

Equivalent Water 
Costs by Reach 

Table B-25 presents a summary of the 
equivalent unit Transportation cost of con- 
veying entitlement water through respec- 
tive aqueduct reaches of the project 
Transportation Facilities. 

Those unit costs provide the basis of 
charges assessed (1) for extra service (such 
as for delivery of entitlements down-aque- 
duct from a contractor's turnout); and (2) 
for wheeling service to entities other than 
the long-term water 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 
indicated for reaches in Table B-25 do not 
necessarily equal the equivalent unit Trans- 
portation 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 sur- 
plus water prior to May 1, 1973. 

East Branch Enlargement 
Facility Charges 

Table B-26 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 construct- 
ing the present East Branch facili- 
ties between Alamo Powerplant and 
Silverwood Lake; 

2. A reallocation of costs of Silver 
wood Lake to reflect additional use 
as a result of East Branch Enlarge- 
ment operation; 

3. Reallocation of costs of San Bernar- 
din0 Tunnel to reflect redistribution 
of flow capacities necessary for the 
East Branch Enlargement facilities; 
and 

4. Actual construction costs of the 
enlargement. 

These costs will be recovered with in- 
terest from the seven Southern California 
water contractors participating in the 
enlargement, according to their amended 
water supply contracts (see Table 10). 

Table B-27 lists the projected minimum 
OMP8cR costs for each reach of the enlarge- 
ment to be repaid by the seven contractors 
participating in the East Branch Enlargement. 

Currently, this table includes only the 
amounts of estimated incremental mini- 
mum OMP8cR costs attributable to the East 
Branch Enlargement. According to Article 
49 (e)(l), the contractors participating in 
the East Branch Enlargement will also share 
in the remaining minimum OMP&R costs 
of the affected reaches according to a for- 
mula to be developed by the Department in 
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TABLE 10 

Determination of Factors for Distributing Capital and Minimum OMP&R Costs of 
East Branch Enlargement Facilities Among Participating Contractors 

Reach 
Number Description 
18A Junction, West Branch, California Aqueduct, through Alamo Powerplant 
19 Alamo Powerplant to Fairmont 
20A Fairmont through 70th Street West 
20B 70th Street West to Palmdale 
21 Palmdale to Littlerock Creek 

22A Littlerock Creek to Pearblossom Pumping Plant 
22B Pearblossom Pumping Plant to West Fork Mojave River 
238 West Fork Mojave River to Silverwood Lake (excluding Mojave Siphon Powerplant facilities) 
23C Mojave Siphon Powerplant facilities 
24 Cedar Springs Dam and Silverwood Lake 

25 Silverwood Lake to South Portal, San Bernardino Tunnel 
26A South Portal, San Bemardino Tunnel through Devil Canyon Powerplant 
26B Devil Canyon Powerplant Bypass 

Share of Enlargement Capacity (cfs) I 
San 

Antelope Bernardino Metropolitan 
Valley- Coachella Valley Water 

East Kern Valley Desert Mojave Palmdale Municipal District of 
Reach Water Water Water Water Water Water Southen 

Number Agency District Agency Agency District District California Total 

1 8A 151 13 136 6 1200 1506 
19 151 13 136 6 1200 1506 
20A 35 151 13 136 6 1200 1541 
20B 35 151 13 136 6 1200 1541 
21 35 151 13 1 36 1200 1 535 

22A 35 151 13 136 1200 1535 
228 151 13 136 1 200 1500 
238 184 67 212 1200 1663 
23C 184 67 1 200 1451 
24 190 78 1200 1468 

25 193 83 63 1200 1539 
26A 193 83 63 1200 1539 
266 300 300 

Factors for Distributing Capital and Minimum OMP&R Costs of East Branch Enlargement Facilities (flow ratios) 

Reach 
Number 

18A 
19 
20A 
20B 
21 

22A 
228 
238 
23C 
24 

25 
26A 
268 

Antelope 
Valley- 

East Kern 
Wafer 

Agency 

0.00000000 
0.00000000 
0.02271 252 
0.02271 252 
0.022801 30 

0.022801 30 
0.00000000 
0.00000000 
0.00000000 
0.00000000 

0.00000000 
0.00000000 
0.00000000 

Coachella 
Valley 
Water 
District 

0.10026560 
0.10026560 
0.09798832 
0.09798832 
0.098371 34 

0.098371 34 
0.10066667 
0.1 1064342 
0.12680910 
0.12942779 

0.1254061 1 
0.1254061 1 
0.00000000 

Desert 
Water 

Agency 

0.0086321 4 
0.0086321 4 
0.00843608 
0.00843608 
0.00846906 

0.00846906 
0.00866667 
0.04028863 
0.0461 7505 
0.0531 3351 

0.053931 12 
0.053931 12 
0.00000000 

Mojave 
Water 

Agency 

0.09030544 
0.09030544 
0.08825438 
0.08825438 
0.08859935 

0.08859935 
0.09066667 
0.12748046 
0.00000000 
0.00000000 

0.00000000 
0.00000000 
o.ooo00000 

Palmdale 
Water 
District 

0.00398406 
0.00398406 
0.00389358 
0.00389358 
0.00000000 

0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 

0.00000000 
0.00000000 
0.00000000 

San 
Benardino 

Valley 
Municipal 

Water 
District 

0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 

0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 

0.04093567 
0.04093567 
0.00000000 

Metropolitan 
Water 

District of 
Southern 
California 

0.79681 276 
0.79681 276 
0.7787151 2 
0.77871 512 
0.78175895 

0.781 75895 
0.79999999 
0.721 58749 
0.82701 585 
0.81 743870 

0.7797271 0 
0.77972710 
1.00000000 

Total 

1.00000000 
1.00000000 
1.00000000 
1.00000000 
1.00000000 

1 .o0oooooo 
1.00000000 
1.00000000 
1.00000000 
1.00000000 

1.00000000 
l.oOo00000 
1.00000M)O 
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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 OMP&R costs 
now included in Table B-1 1. 

Table B-28 shows each participating 
contractor's share of the estimated capital 
costs of the East Branch Enlargement. 

Table B-29 shows the amounts of the 
annual capital cost components of the East 
Branch Enlargement Transportation 
Charge for each participating contractor. 
This component consists of each contrac- 
tor's allocated share of debt service on 
bonds sold to finance the enlargement. 

Table B-30 shows the minimum 
OMP&R components of the East Branch 
Enlargement Transportation Charge for 
each participating contractor for each year 
of the project repayment period. 

Table B-31 shows the annual East 
Branch Enlargement Transportation charg- 
es for each participating contractor (the 
sums of the corresponding amounts includ- 
ed in Table B-29 and B-30). 

Surplus and Other Water 
Services 

Table B-32 shows the quantities of sur- 
plus and unscheduled water delivered to 
long-term contractors from May 1, 1973, 
through December 31, 1992. Surplus and 
unscheduled water has been delivered from 
1968 through 1992, except during the 
drought years 1977,1988, and 1989. 

Table B-33 shows the costs for power 
that have been incurred by the State at 
each pumping plant associated with surplus 
and unscheduled water deliveries included 

Table B-32. The method of determining 
those charges is described in Bulletin 132-77, 
page 117. 

Wheeling Services in the 
California Aqueduct 

When the SWP has additional capabili- 
ty to move nonproject water through the 
California Aqueduct, services can include 
pumping, transporting (wheeling), and, if 
needed temporarily, storing in San Luis 
Reservoir for delivery at a later time. For 
example, through separate annual agree- 
ments, the SWP has provided wheeling to 
temporary federal water contractors, with 
the federal Central Valley Project providing 
the water and electrical power required for 
making these deliveries. Nine San Joaquin 
Valley districts signed 20-year agreements 
during 1975 and 1976. Those agreements 
provide for wheeling CVP water through 
SWP facilities to the Cross Valley Canal in 
Kern County. Additional agreements pro- 
vide for temporary storage, generally in 
cases when water cannot be wheeled direct- 
ly to the user on a demand basis. 

For the most part, rates for wheeling 
and storing water are developed from in- 
formation included in Appendix B. 
Wheeling rates are calculated from Appen- 
dix B tables used in developing contractors' 
charges for the year the water is wheeled. 
Wheeling rates for 1993 were developed 
from Appendix B tables in Bulletin 132-92. 

Annual wheeling rates are developed 
from four sources: 

1. Table B-25. Capital and minimum 
OMP&R equivalent unit transporta- 
tion costs of water for the aqueduct 

in Table B-32. reaches used. 

Table B-34 shows, the actual charges to 2. Table B-20B. That portion of the 

each contractor for delivery surplus and Delta Water Rate associated with 

unscheduled water quantities included in capital and minimum costs of 
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California Aqueduct reaches 1, 2A, 
2B, and 3. For SWP purposes, a 
portion of costs for these reaches is 
allocated to SWP contractors as part 
of the Delta Water Rate. Those 
costs are added to wheeling rates 
because they reflect the total costs 
of constructing and maintaining 
these reaches, regardless of the 
SWP repayment system. 

3. Variable replacement costs. The 
Department charges a fixed rate for 
every acre-foot of water going 
through SWP pumping plants to 
provide funds for eventual replace- 
ment of equipment. - 

4 .  Fish agreement costs. On December 30, 
1986, the Department of Water 
Resources and the Department of 
Fish and Game entered into an 
agreement to provide a means to 
offset specific fish losses at Banks 
Pumping Plant. Specific fish losses 
are calculated each year; those cal- 
culations are used to develop pay- 
ment amounts for a fund to pay 
fishery program costs. Those costs 
are then recalculated on an acre- 
foot basis by the Department of 
Water Resources and are allocated 
to water users based on acre-feet of 
pumped water. Wheeling charges 
are based on estimates of the maxi- 
mum number of fish likely to be 
lost each year due to pumping 
from the Delta. 

The SWP operates under Delta export 
limitations as a condition of water right 
permits and DFG agreements. When deliv- 
eries from the California Aqueduct are 
requested during key summer months, 
some Cross Valley Canal contractors or 
contractors with annual wheeling agree- 

ments may be allowed to use the SWP 
share of water stored in San Luis Reservoir. 

Advance deliveries are made from 
SWP water stored in San Luis Reservoir 
provided that the U.S. Bureau of Reclama- 
tion agrees to replace the water later in the 
year. The San Luis Reservoir use charge is 
equal to the San Luis Reservoir portion of 
the Delta Water Rate as indicated in Table 
B-20B 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 divided into the five following categories. 
The costs are updated annually, and both 
programs are administered separately. 

Category 1, Setup Costs. Activities in- 
clude setting up the initial surplus 
or unscheduled water program, 
receiving and verifying surplus wa- 
ter requests, preparing annual sur- 
plus or unscheduled water con- 
tracts, and determining availability 
of surplus water. 

Category 2, Determination of Costs. Activ- 
ities include either preparing letters 
notifying all surplus water contrac- 
tors or verbally notifying all un- 
scheduled water contractors of the 
maximum charge for water each 
month and determining final deliv- 
ery 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. 
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Category 4, Delivery Billing Costs. Activi- 
ties include analyzing delivery data 
from Division of Operations and 
Maintenance field divisions, updat- 
ing data summaries, and preparing 
monthly bills. The multiple schedul- 
ing each month for unscheduled 
water is included in the delivery 
billing costs. 

Category 5, Computer Program Develop- 
ment Costs. Activities include devel- 
oping computer programs to allo- 
cate available surplus water or 
unscheduled water among contrac- 
tors and determining the power 
charge for pumping surplus or un- 
scheduled water. Those costs are 
not incurred annually. 
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Tables for Determining 
1 995 Water Charges 
Tables B-1 through B-34 



Reach 
No. Reach Description 

North Bay Aqueduct 
1 Barker Slough thru FairfieldNacaville Turnout 
2 FairiieldNacaville Tumout to Cordelia Forebay 
3A Cordelia Forebay thm Benicia and Vallejo Turnouts 
38 Cordelia Forebay thm Napa Turnout Reservoir 

South Bay Aqueduct 
1 Bethany Reservoir thru Altamont Tumout 
2 Altamont Turnout thru Patterson Reservoir 
4 Patterson Resewoir to Del Valle Junction 
5 Del Valle Junction thru Lake Del Valle 
6 Del Valle Junction t h ~  South Liverrnore Turnout 
7 South Livermore Turnout thru Vallecitos Turnout 
8 Vallecitos Turnout thru Alameda-Bayside Turnout 
9 Alameda-Bayside Turnout thru 

Santa Clara Terminal Facilities 

California Aqueduct 
1 Delta thru Bethany Reservoir 

TABLE B-1 
Factors for Distributing Reach Capital Costs among Contractors 

Page 1 of 2 

County 
Water 

District 

North Bay Area 

Valley 
Water 

District 

South Bay Area 

Future 
Contractor 

Solano 1 Alameda Alameda Santa Clara 

Total 

V r l l l l C l r  

I 
uuue IGII r dalifornia Area 

Coastal Area 
Crestline- 

Desert 
Water 

- - - -... . - 
San Luis Santa Antelope Castaic Coachella Lake 
Obispo Barbara Valley- Lake Valley Arrowhead 
County County East Kern Water Water Water 

FC& WCD FC& WCD Water Agency Agency District Agency 
Reach 

No. Reach Descriotion 
California Aqueduct 
Delta thru Bethany ReSe~oir 
Bethany Reservoir to Orestimba Creek 
Orestirnba Creek to O'Neill Forebay 
O'Neill Forebay to Dos Amigos Pumping Plant 
Dos Amigos Pumping Plant to Panoche Creek 

Panoche Creek to Five Points 
Five Points lo Arroyo Pasajero 
Arroyo Pasajero to Kettleman City 
Kettleman City thru Milham Avenue 
Milham Avenue thru Avenal Gap 

Avenal Gap thru Twisselman Road 
Twisselman Road thru Lost Hills 
Lost Hills to 7th Standard Road 
7th Standard Road thru Elk Hills Road 
Elk Hills Road thru Tupman Road 

Tupman Road to Buena Vista Pumping Plant 
Buena Vista Pumping Plant thru Santiago Creek 
Santiago Creek thru Old River Road 
Old River Road to Teerink Pumping Plant 
Teerink Pumping Plant to Chrisman Pumping Plant 

Chrisman Pumping Plant to Edmonston Pumping Plant 
Edmonston Pumping Plant to 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 Reservoir 
Fairmont thru 70th Street West 
70th Street West to Palmdale 
Palmdale to Littlerock Creek 
Littlerock Creek to Pearblossorn Pumping Plant 

Pearblossorn Pumping Plant to West Fork Mojave River 
West Fork Mojave River to Silverwood Lake 
Cedar Springs Dam and Silverwood Lake 
Sibelwood Lake to South Portal San Bernardino Tunnel 
So. Portal San Bernardino Tunnel thru Devil Canyon Pwl: 
Devil Canyon Powerplant toBarton Road 
Balton Road to Lake Perris 
Perris Dam and Lake Perris 

Junction, West Branch Calif. Aqueduct thru Oso P.P. 
Oso Pumping Plant thm Quail Embankment 
Quail Embankment thru Warne Powerplant 
Pyramid Dam and Lake 
Pyramid Lake thru Castaic Powerplant 
Castaic Dam and Lake 

Avenal Gap to Devil's Den Pumping Plant 
Devil's Den Pumping Plant thru San Luis Obisw PWD. 
San Luis Obispo powerplant to Arroyo Grande 

. 

Arroyo Grande thru Santa Maria Terminus 



TABLE B-1 
Factors for Distributing Reach Capital Costs among Contractors 

Page 2 of 2 

San Joaquin Valley Area 

Empire Future Kern County Water Agency Tulare Lake 
Dudley Ridge West Side Contractor Municipal County Oakflat Basin 

Water Irrigation San Joaquin and of Water Water Storage 
District District Valley Industrial Agricultural Kings District District 

Reach 

California 
0.01 707770 
0.01781031 
0.01785838 
0.01 786337 
0.01786863 

0.01787517 
0.01788508 
0.01 788826 
0.01789228 
0.01828779 

Aqueduct 
0.00088678 
0.00092482 
0.00092731 
0.00092757 
0.00092785 

0.00092819 
0.00092870 
0.00092887 
0.00092909 

Southern California Area (continued) 

Total I- San 
Bernardino 
Municipal 

Water 
District 

San Gabriel 
Valley 

Municipal 
Water 

District 

Ventura 
County 
Flood 

Control 
District 

San Gorgonio 
Pass 
Water 

Agency 

Metropolitan 
Water District 
of Southern 
California 

Littlerock 
Creek 

Irrigation 
District 

Mojave Palmdale 
Water Water 

Agency District 
Reach 



TABLE 8-2 
Factors for Distributing Reach Minimum OMP&R Costs among Contractors 

Reach 
No. Reach Description 

North Bay Aqueduct 
1 Barker Slough thm Fai~fiildNacaville Turnout 
2 FairfieldNacaville Turnout to Cordelia Forebay 
3A Cordelia Forebay thm Benicia and Vallejo Turnouts 
38 Cordelia Forebay thru Napa Turnout Reservoir 

South Bay Aqueduct 
1 Bethany R e m o i r  thru Altarnont Turnout 
2 Altamont Turnout thm Patterson Reservoir 
4 Patterson Reservoir to Del Valle Junction 
5 Del Valle Junction thm Lake Del Valle 
6 Del Valle Junction thm South Livermore Turnout 

7 South L i i e m r e  Turnout thm Vallecitos Turnout 
8 Vallecitos Turnout thru Alameda-Bayside Turnout 
9 Ahmeda-Bayside Turnout thm 

Santa Clara Terminal Faciliiis 

California Aqueduct 
1 Delta thm Bethany Reservoir 

Reach 
No. Reach Description 

California Aqueducl 
1 Delta thru Bethany Reservoir 
2A Bethany Reservoir to Orestimba Creek 
28 Orestimba Creek to O'Neill Forebay 
3 O'Neill Forebay to Dos Amigos Pumping Plant 
4 Dos Amigos Pumping Plant to Panoche Creek 

5 Panoche Creek to Five Points 
6 Five Points to Arroyo Pasajem 
7 Arroyo Pasajero to Kettleman City 
8C Kenleman City thru Milham Avenue 
8D Milham Avenue thm Avenal Gap 

9 Avenal Gap thru Twiswlman Road 
10A Twisselman Road thm Lost Hills 
l l B  Lost Hills to 7th Standard Road 
12D 7th Standard Road thru Elk Hills Road 
12E Elk Hills Road thm Tupman Road 

138 Tupman Road to Buena Vista Pumping Plant 
14A Buena Vista Pumping Plant thru Santiago Creek 
148 Santiago Creek thm Old River Road 
14C Old River Road to Teerink Pumping Plant 
15A Teerink Pumping Plant to Chrisman Pumping Plant 

18A Chrisman Pumping Plant to Edmonston Pumping Plant 
17E Edmonston Pumping Plant to Porter Tunnel 
17F Porter Tunnel to Junction, West Branch Calif. Aqueduct 
18A Junction, West Branch Calif. Aqueduct thru Alamo Pwp. 
19 Alamo Powerplant to Fairmont 

19C Buttes Junction thm Buttes Reservoir 
20A Fairmont thru 70th Street West 
208 70th Street West to Palmdale 
21 Palmdale to Linlerock Creek 
22A Linlerock Creek to Pearblossorn Pumping Plant 

228 Pearblossom Pumping Plant to West Fork Mojave River 
23 West Fork Mojave River to Silverwood Lake 
24 Cedar Springs Dam and Silverwood Lake 
25 Silverwood Lake to South Portal San Bernardino Tunnel 
26A So. Portal San Bernardino Tunnel thm Devil Canyon Pwp. 

286 Devil Canyon Powecplant to Barton Road 
28H Barton Road to Lake Perris 
28J Perris Dam and Lake Perris 

29A Junction, West Branch Calif. Aqueduct thru Oso P.P. 
29F Oso Pumping Plant thm Quail Embankment 
296 Quail Embankment thm Warne Powerplant 
29H Pyramid Dam and Lake 
29J Pyramid Lake thru Castaic Powerplant 
30 Castaic Dam and Lake 

31A Avenal Gap to Devil's Den Pumping Plant 
33A Devil's Den Pumping Plant thru San Luis Obispo Pwp. 
34 San Luis Obispo Powerplant to Arroyo Grande 
35 Arroyo Grande thru Santa Maria Terminus 

Page 1 of 2 

Central 
Coastal Area 

San Luis Santa 
Obispo Barbara 
County County 

FC& WCD FC& WCD 

North Bay Area 
Solano 

Napa County 
County Water 

FC& WCD Agency 

Southern California Area 

Crestline- 
Antelope Castaic Coachella Lake 

Valley- Lake Valley Arrowhead Desert 
East Kern Water Water Water Water 

Water Agency Agency District Agency Agency 

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 0.01 027949 0.03072428 0.01 345006 0.00552480 0.001 39723 0.0091 1154 
0.00551596 0.01017632 0.03041581 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 
0.03440598 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 0.015741 62 0.00717426 0.00181437 0.01183175 

0.04307711 0.01704769 0.00777681 0.00196675 0.01282547 
0.04517714 0.01787870 0.00816225 0.00206423 0.01346114 
0.04596983 0.01619238 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 0.00226161 0.01487897 
0.05209597 0.02061656 0.00943965 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 0.00606811 0.03957141 

1.00000000 
0.06847931 0.02576425 0.00651573 0.04249001 
0.02276024 0.02702917 0.00683555 0.04457607 
0.0231 8952 0.02754716 0.00696651 0.04543034 
0.01 181 870 0.02794143 0.00706621 0.04608043 

0.02827552 0.00715074 0.04663153 
0.00324449 0.00818122 0.00535117 
0.01024605 0.01251569 0.01690478 

0.00302472 0.03533617 
0.00302551 0.03533615 

0.03544339 
0.02817144 
0.03544336 
0.02927264 

0.10560301 0.19462503 0.07364766 
0.35150791 0.64849209 
0.24688802 0.7531 11 98 
0.18022521 0.81977479 

South Bay Area 
Alameda Alameda Santa Clara 
County County Valley 

FC&WCD, Water Water Future 
Zone 7 District District Contractor Total 

0.27960541 0.72039459 
0.38414552 0.61585448 

1.OOOOOOM) 
1 . ~ 0 0 0 0 0  

0.22599612 0.20663021 0.492377 0.07499667 
0.22599658 0.20663059 0.49237783 0.07499500 
0.19504795 0.21450017 0.51113249 0.07931939 
0.14436367 0.12972254 0.33715573 0.38875806 
0.14599918 0.21144710 0.50574745 0.13680627 

0.25176680 0.60218448 0.14604872 
0.27934645 0.72065355 

1.00000000 

0.00954737 0.00872917 0.02080118 0.00342507 

1 .00000000 
1.OMIMXX)O 
1.00000000 
1.00000000 

1.00OOOOM) 
1 .WOO0000 
1.00130OOOO 
1.00000000 
1.00000000 

1.00000000 
1.00000000 

1.00000000 

nla 



Reach 

TABLE 8-2 
Factors for Distributing Reach Minimum OMP&R Costs among Contractors Page 2 of 2 

San Joaquin Valley Area 

Empire Future Kern County Water Agency Tulare Lake 
Dudley Ridge West Side Contractor Municipal County Oak Flat Basin 

Water Irrigation San Joaquin and of Water Water Storage 
District District Valley Industrial Agricultural Kings District District 

California Aqueduct 
0.01707770 0.00088678 0.00254693 0.02741768 0.30629913 0.00090695 0.00167121 0.03504975 
0.01781031 0.00092482 0.00266258 0.02864263 0.31945188 0.00094747 0.00174288 0.03655331 
0.01785838 0.00092731 0.00266550 0.02868743 0.32030556 0.00094896 0.03665201 
0.01786337 0.00092757 0.00266499 0.02868589 0.32039254 0.00094892 0.03666225 
0.01786863 0.00092785 0.00266446 0.02668428 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 0.03670885 
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 0.03621361 
0.01 802770 0.00268939 0.02894688 0.32333939 0.01 794960 

0.03163713 0.32219659 
0.03214916 0.31 143611 
0.03543138 0.24223373 
0.03725540 0.20386623 
0.03731203 0.20277371 

0.01 4321 41 0.1 6226809 
0.00608155 0.12998083 
0.00619239 0.11450333 
0.00638131 0.08804967 
0.00648796 0.07316084 

0.00673069 0.03915469 
0.00207245 

0.05046240 0.57546190 

Reach 
No. - 
1 
2A 
2B 
3 
4 

5 
6 
7 
8C 
8D 

9 
10A 
118 
120 
12E 

138 
14A 
148 
14C 
15A 

16A 
17E 
17F 
18A 
19 

19C 
20A 
20B 
21 
2214 

228 
23 
24 
25 
26A 

28G 
28H 
28J 

29A 
29F 
296 
29H 
29J 

30 
31A 
33A 
34 
35 - 

Littlerock 
Creek 

lrrigation 
District 

Mojave 
Water 

Agency 

0.01101147 
0.01151136 
0.011 52409 
0.01152193 
0.01157 965 

0.01151681 
0.01151251 
0.01151113 
0.01139543 
0.01 162742 

0.01269152 
0.01289064 
0.01417390 
0.01488434 
0.01490343 

0.01614026 
0.01 692733 
0.01 722449 
0.01773312 
0.01801891 

0.01867297 
0.01952067 
0.01956112 
0.04960424 
0.04960300 

0.05324853 
0.05586076 
0.05692053 
0.057'73082 

0.05842136 

Palmdale 
Water 
District 

0.00369131 
0.00385891 
0.00386317 
0.00386244 
0.003861 67 

0.00386070 
0.00385926 
0.00385879 
0.00382005 
0.00389782 

0.00425448 
0.00432121 
0.00475129 
0.00498939 
0.00499577 

0.00541032 
0.00567410 
0.00577366 
0.00594412 
0.00603990 

0.00625909 
0.0065431 5 
0.00655671 
0.01662680 
0.01 662640 

0.01 784830 
0.01872390 

Southern California Area (continued) 

sari San Gabriel 
Bernardino Valley San Gorgonio 
Municipal Municipal Pass 

Water Water Water 
District District Agency 

Metropolitan 
Water District 
of Southern 
California 

Ventura 
County 
Flood 

Control 
District Total 



TABLE 8-3 
Power Costs and Credits and Annual Replacement Deposits for Each 

Calendar 
Year 
1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1963 
1984 
1985 

1986 
1907 
1988 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

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 

a) Power costs 
b) The costs 

Aqueduct 

North Bay Aqueduct 

Reach 1 Reach 3A Reach 38  ---  
Barker Cordelia Cordelia 
Slough Pumping Pumping 

Pumping Plant Plant 
Plant Solano Napa (a 
(1) (2) (3) 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 7,128 
0 0 8,557 
0 0 13.666 

0 0 10,626 
0 0 14,430 
0 0 14,453 
0 0 17,508 
0 0 14,801 

0 0 20,867 
0 0 22,640 
0 0 21,670 
0 0 16,240 
0 0 19,936 

0 0 23,859 
0 0 12,080 
0 0 2,333 
0 0 4,854 
0 0 10,211 

0 0 15,455 
0 0 27,222 

17,867 38,092 23,987 
26,415 94.620 6,676 
58.957 138,734 43,103 

25.010 99,673 2.122 
24,442 75,403 11.628 
(21,764) (22,090) (6,328) 
69,190 54,850 55,148 
160.556 109,246 94,052 

195,387 123,527 215,251 
186,557 125,405 123,374 
184,796 125,165 126,199 
194,543 125.677 136,757 
217,506 138,614 157,665 

219,029 137,620 164,225 
224,073 139.380 172,541 
229,393 140,611 181,984 
234,453 142,045 191,128 
263,820 161,591 212,499 

266,146 161,433 218,386 
271.816 163,037 228,070 
277,445 164,270 238,887 
283,354 165.91 4 248,924 
292.161 169,615 260,486 

296,998 170,416 271,352 
321,225 182,326 299.280 
321.309 180,137 306,769 
328,811 182.012 321,105 
334,046 183,417 332,116 

337,991 183,557 343,210 
354.112 190,073 366,921 
357,217 189,630 377,681 
361,261 189,563 389.401 
360,244 166,996 396,639 

360,689 186.831 396.284 
361.018 187,001 398,647 
360,792 186,884 398.398 
360,759 186,866 398,361 
364,621 186.795 398,209 

360,057 186.503 397,586 
360,066 186,508 397,597 
358,847 185,877 396,250 
358.829 185,866 396,230 
358.821 185,663 396,222 

358,836 185,871 396.238 
358,778 185,841 396,174 
356,686 185,792 396,072 
358,845 185,875 396,248 
358,910 185,909 396,319 

12,668,940 7,405,443 12,766,611 

for the period 1968 through 1987 are for an interim 
of Del Valle Pumping Plant are combined with those 

292 

Pumping 

South Bay 
Aqueduct 

Reach l(b 
South Bay & 

Del Valle 
Pumping 
Plants 

(4) 
0 

38,130 
58,871 
75.239 
146,297 

198.643 
229,629 
342,761 
279,751 
448,383 

422,057 
623,564 
485,534 
510,873 
382,106 

569,007 
541,803 
568.361 
622.517 
523,445 

630,690 
410,901 
82,872 
282,748 
454,973 

845,875 
912,939 
914,733 
1,115,184 
1,897,883 

565,797 
333,114 

(172,031) 
781.771 

2,671,419 

2,991,118 
3,576,512 
3,456,179 
3,553,559 
3,868,649 

3,846,474 
3,890,032 
3,929,941 
3,964,411 
4,237,154 

4,233,031 
4,275,082 
4,307,384 
4,350,495 
4,413,256 

4,428,868 
4,738,406 
4,681.487 
4,730,237 
4,721,826 

4,725,414 
4,893,191 
4,681,761 
4,680,063 
4,813,947 

4,809,696 
4,814,083 
4,811,075 
4,610,624 
4,608,793 

4,601,263 
4,801,394 
4,785,130 
4,784,697 
4,784,791 

4,784,987 
4,784,216 
4,782,963 
4,785,111 
4,785,968 

197,139,347 

facility. 
of South Bay 

and Power Recovery Plant 
(Dollars) Page 1 of 2 

California Aqueduct 

Reach 1 Reach 4 Reach l4A Reach l M  Reach 16A Reach l7E 

Buena 
Banks Dos Amigos Vista Teerink Chrisman Edmonston 

Pumping Pumping Pumping Pumping Pumping Pumping 
Plant Plant Plant Plant Plant plant 
(5) (6) (7) (8) (9) (10) 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
26,982 0 0 0 0 0 

1,324.777 239.505 0 0 0 0 
855,304 143.403 0 0 0 0 
368,508 217,820 2,940 0 0 0 

597.946 229,306 156,540 23.021 18.577 29,067 
1 .I1 0,833 575,291 348,668 187,625 365,935 1.263.087 
916.234 493,776 511,904 514,487 883,725 3,139,297 
997,269 560.461 556,966 595.585 1,048.196 3,700.573 

1,353.916 561,089 650,781 707,038 1,394.918 4,853.538 
916,728 596.426 701.061 687,677 1,414,902 4,917.776 
653,304 191,906 170,689 173,496 337.E90 1,130,422 

3,671,011 723,989 1,009,556 968.744 1,782.668 6,281,786 
3,431,278 1,019,021 848.639 830.839 1,666,505 5,741,609 
2,267,876 1,097,085 1,007,198 997,877 2,018,282 6,671,880 

2,553,431 1,984,530 1,392,248 1,390,323 3,001,868 9,863,443 
3,823,918 1,466,821 1,342,384 1,393,667 2,801,427 9,792.760 
1,374,743 412.432 431.609 421,742 764,599 2,310,080 
1,834,751 949.018 801,848 747.345 1,412.330 4,379,455 
3,271,195 1,702,552 1,565,835 1,600,549 3,250.144 10,857,355 

7,373,656 2,716,997 2,573,965 2,632,451 5,465,227 18326.707 
5,370,124 2,608,546 2,286,359 2,320,323 4,583.116 15,035.581 
5,928,304 2,700,388 2,646,118 2,679.795 5,329,236 17,534.056 
11,287,947 4,112,136 4,102.531 4,177.761 8,772.301 29.234.292 
9,851.194 4,762,459 5,989,171 6,328,450 14,254.226 50,140,948 

2,397,884 1.01 3,372 899,059 667,671 2,162.622 7,670,502 
2,976,691 1,276,113 1,394,100 1,464,668 2,947.509 9,869,131 
(149,309) 264,628 (90,459) (111,799) (626,269) (2,301,732) 
6,529,306 3,645,273 3,547.974 4,066,282 8.011.573 27,081.776 
22,998,139 9,994,331 11,291,533 13,053,377 27,073,337 94,376,025 

25,609,241 11,205,727 12,803,926 14,831,910 30,875,294 107,846,898 
28,166,526 12,522,697 14,430.011 16.736.927 34,961,546 122,378,750 
28,341,274 11,856,728 13,468,551 15,591,625 32,500,362 113,633.154 
29,611,125 12,473,247 14,487,209 16,551,120 34,516,514 120,944,391 
31,776,434 13,580,662 15,931.991 18,220,342 36,077,327 133.563.798 

31,767,906 13,487,720 15,606,074 18,073.319 37,762,739 132,447,314 
32,047,911 13,629.997 15,981,562 18,274,472 38,190,923 133,963,124 
32,353,528 13,755,835 16,134,287 18,448,998 38,561.973 135,275,772 
32,652,410 13,836,217 16,216.077 18,538,557 38,749,831 135,936,283 
35,M)5,896 14,961,219 17,765,806 20,348,182 42,622,515 149,682,116 

35,087.896 14,900,143. 17,664,197 20,225,585 42,357,587 148,737,058 
35,384,413 15,061,574 17,912,563 20,516,184 _ 42,979,762 150,946,040 
35,637,966 15.134.266 17,948,820 20,550,858 43,049,192 151,184,210 
35,911,125 15,348,387 16,253,269 20,909,351 43,818,363 153.917.739 
38,728,546 15,633,007 18,648,045 21,372,345 44,810,420 157,440,991 

36.857.468 15,668,814 18,684,002 21,411,630 44,892,701 157,730,104 
39,276,985 16,732,505 20,027.397 22,958.928 48,190,482 169,411,963 
38,762,890 16,529,013 19,766,251 22,657,148 47,546,699 167,130.342 
39,192.436 16,765,192 20,135,745 23,093,403 48,483.325 170,460,033 
39,126,027 16,627,332 19,869,681 22.771.412 47,787,207 167,976,915 

39,219,665 16,710,105 20,010,633 22,942,281 48,156,679 169,295,361 
40,455,476 17,250,922 20,675,013 23,702,996 49,775.572 175,024,870 
40,340,996 17,230,394 20,659,013 23,686.854 49,742,349 174,909,874 
40,386,419 17,180,152 20,572,637 23,582,089 49.515.798 174,101.472 
39,877,986 17,065,503 20,485,762 23,495,631 49,340,020 173.493.417 

39,871,582 16,901,010 20,200,592 23,148,995 48,589.824 170,815,966 
39,930,652 17.005.442 20,378,723 23,365.029 49,057,103 172,483,319 
39,855.185 17,001,180 20,376,407 23,363,094 49,053,315 172,471.233 
39,872,960 16,993,466 20,363,519 23,347,613 49,019,701 172.351.244 
39,907,417 17,009,693 20,395,627 23,387,298 49,106,293 172,660.498 

39,820,059 16,975,521 20,348.335 23,331,801 48,987,435 172,238.204 
39,820,131 16,975,955 20,348,874 23,332,420 48,988,753 172,242,870 
39,693,476 16,922.232 20,262,146 23,255,832 48,825,687 171,665,525 
39,684,460 16,916,176 20,271,791 23,243,231 48,798,387 171,568.261 
39,666,051 16,947.593 20,328,025 23,311.780 48,947,099 172,099,221 

39,714.191 16,936,478 20,307,668 23,266,930 48.893.079 171,906,379 
39,753,374 16,932,879 20,302,721 23,281.106 48,880,495 171,861,758 
39,625,102 16,901,072 20,248.297 23,215,046 48,737.789 171,352,487 
39,713,377 16,945.933 20,324,229 23,307.098 48,936,760 172,062,407 
40,478,376 16,903,741 20,247,623 23,213,405 48,733,573 171,336.781 

1,583,133,288 675,716,407 795,204.522 907,602,219 1,900,975,397 6.668.647.556 

Pumping Plant to simplify the cost allocations. 



TABLE 8-3 
Power Costs and Credits and Annual Replacement Deposits for Each 

Calenda~ 
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 
1999 
2000 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

2011 
2012 
2013 
2014 
2015 

201 6 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Aqueduct Pumping and Power Recovery Plant 
(Dollars) Page 2 of 2 

California Aqueduct (continued) 
Reach 18A Reach 228 Reach 23 Reach 26A Reach 29A Reach 29G Reach 29J Reach 31A Reach 33A - - - - - - - 

Las Perillas Devil's Den, 
and Bluestone, and 

Pearblossom Mojave Devil Oso Badger Hill Polonio PPs 
Alamo Pumping Siphon Canyon Pumping Warne Castaic Pumping and San Luis 

Powemlant Plant Powerolant Powemlant Plant Powemlant Powerplant Plants Obispo hvp. 
Grand 
Total 

Total 



TABLE B-4 
Annual Entitlements to Project Water 

Water I FCdlWCD, water water county County 
(b Agency Total Zone 7 District District Total I FC&WCD FCdWCD T i 1  I 

(Acre-Feet) page 1 of s 

Year I (2) (3) 1 (4) (5) (6) (7) (8) (9) (10) 
I I 

North Bay Area 
Solano 

Napa County 

Total 1 878,695 1.848.396 2,727,091 ( 2,494,807 2,459,248 6,510,783 11,464,638 1 1.227.000 2,231.494 3.458.494 1 
a) Entitlements for the South Bay area were supplied by nonSWP water from June 1962 through November 1967. Actual delivery quantities of project water are shown for 1967. 
b) District's Table A quantities exclude amounts from 1968 through 1987 that are assumed to be supplied by non-SWP water. 

South Bay Area (a 
Alameda Alameda Santa Clara 
County County Valley 

Central Coastal Area 
San Luis Santa 
Obis~o Barbara 



TABLE 8-4 
Annual Entitlements to Project Water 

(Acre-Feet) 

Calendar 
Year 

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 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

2011 
2012 

L Total 

Dudley Ridge 
Water 

District 

Empire 
West Side 
Irrigation 
District 

(12) 

San Joaquin Valley Area 
Kern County Water Agency 

Municipal 
and 

Industrial Agricultural Total 
(13) (14) (15) 

County 
of 

Kings 
(16) 

Oak Flat 
Water 
District 

(17) 

Tulare Lake 
Basin 

Water Storage 
District 

(18) 

0 
0 
0 
0 

0 
0 

12,250 
46,350 
34,300 

36,500 
112,600 
43,552 
72,289 
86,258 

61,707 
59,000 
63.300 
71.241 
71.700 

76,000 
80.200 
9.548 

62.611 
45,549 

97,200 
101,400 
105,600 
109,900 
11 8,500 

118,500 
118.500 
118,500 
118,500 
118.500 

11 8,500 
118.500 
118,500 
118.500 
118,500 

118,500 
118,500 
118,500 
118,500 
118,500 

118,500 
118.500 
118,500 
118,500 
118,500 

118,500 
118,500 
11 8,500 
118,500 
11 8,500 

11 8,500 
118.500 
118.500 
118.500 
118.500 

118,500 
118,500 
118,500 
118,500 
118,500 

118.500 
118.500 
118,500 
118,500 
118,500 

11 8.500 
118,500 
118,500 
118,500 
11 8,500 

6,910,055 
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Total 
(19) 

0 
0 
0 
0 

0 
0 

77.350 
163,075 
202,000 

251.800 
413.066 
383,652 
460,650 
545.809 

543.41 7 
581.400 
635,900 
702,685 
758,100 

818,000 
876,500 
867.948 
979.21 1 

1,019,049 

1,126,500 
1,188,500 
1,246,100 
1.290.400 
1,342,300 

1.342.300 
1,342,300 
1.342.300 
1,342,300 
1,342,300 

1,342,300 
1,342,300 
1,342,300 
1,342.300 
1.342.300 

1,342,300 
1.342.300 
1,342,300 
1,342,300 
1,342,300 

1,342,300 
1,342.300 
1.342.300 
1.342.300 
1,342,300 

1,342,300 
1,342,300 
1,342.300 
1,342,300 
1,342,300 

1,342,300 
1,342,300 
1,342,300 
1,342,300 
1,342,300 

1,342,300 
1.342.300 
1,342.300 
1,342,300 
1,342.300 

1,342,300 
1,342,300 
1,342.300 
1,342,300 
1.342.300 

1.342.300 
1,342,300 
1,342,300 
1,342,300 
1.342.300 

76,876,912 



TABLE 8-4 
Annual Entitlements to Project Water 

[Acre-Feetl 

Calendar 
Year 

1962 
1963 
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 

2011 
2012 
2013 
201 4 
2015 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

Antelope 
Valley- 

East Kern 
Water 

Agency 
(20) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
20,000 
25,000 
30,000 
35,000 

44,000 
50,000 
57,000 
63,000 
69,200 

75,000 
81,300 
87.700 
35,000 
40,000 

42.000 
44,000 
46,000 
125,700 
132,100 

138,400 
138,400 
138,400 
138,400 
138,400 

136,400 
136,400 
138,400 
138,400 
138,400 

138.400 
138,400 
138.400 
138,400 
138,400 

138,400 
138.400 
138,400 
138,400 
138,400 

138,400 
138,400 
138,400 
138,400 
138,400 

138.400 
138,400 
138,400 
138,400 
138,400 

138.400 
138,400 
138,400 
138.400 
138.400 

138,400 
138,400 
138,400 
138,400 
138,400 

138.400 
138,400 
138.400 
138.400 
138,400 

7,330,000 

Castaic 
Lake 
Water 

Agency 
(21) 

0 
0 
0 
0 

0 
0 

3.700 
5.000 
5,700 

6,700 
8,936 
12,400 
15,400 
18.200 

21,200 
24,100 
24,762 
28,000 
30,400 

32,800 
34,800 
37,300 
39,600 
41.800 

43,600 
45,600 
48,000 
50,100 
52.000 

54,200 
54,200 
54,200 
54.200 
54,200 

54,200 
54,200 
54.200 
54.200 
54,200 

54,200 
54,200 
54,200 
54.200 
54.200 

54,200 
54,200 
54,200 
54,200 
54,200 

54,200 
54,200 
54,200 
54,200 
54,200 

54,200 
54,200 
54,200 
54,200 
54,200 

54,200 
54,200 
54,200 
54.200 
54,200 

54.200 
54,200 
54,200 
54,200 
54.200 

54,200 
54,200 
54,200 
54,200 
54,200 

3,069.098 

Coachella 
Valley 
Water 

District 
(22) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
5,200 
5,800 
6,400 
7,000 

7.600 
8.421 
9.242 
10,063 
10,884 

12,105 
13.326 
14.547 
15,768 
16,989 

18,210 
19,431 
20,652 
21,873 
23,100 

23.100 
23,100 
23,100 
23,100 
23,100 

23.1 00 
23,100 
23,100 
23,100 
23.100 

23.100 
23,100 
23,100 
23,100 
23,l 00 

23,100 
23.100 
23,100 
23.100 
23,100 

23,100 
23,100 
23,100 
n,ioo 
23,100 

23,100 
23,100 
23,100 
23.100 
23,100 

23.100 
23,100 
23,100 
23,100 
23,100 

23,100 
23,100 
23.100 
23.100 
23,100 

23,100 
23,100 
23,100 
23.1 00 
23,100 

1,286,111 

Southern California Area 
Crestline- 

Lake Littlerock 
Arrowhead Deseri Creek 

Water Water Irrigation 
Agency Agency District 
1.3) (24) (25) 

Mojave 
Water 

Agency 
(26) 
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Palmdale 
Water 

District 
(27) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1,620 
2,940 
4,260 
5.580 

6.900 
8,220 
9,340 
10,260 
11,180 

11,700 
12,320 
12.940 
13.560 
14,160 

14,800 
15.420 
16,040 
16,660 
17,300 

17,300 
17,300 
17,300 
17,300 
17,300 

17,300 
17,300 
17,300 
17,300 
17.300 

17,300 
17,300 
17,300 
17,300 
17.300 

17.300 
17.300 
17,300 
17,300 
17,300 

17,300 
17,300 
17.300 
17,300 
17,300 

17.300 
17.300 
17,300 
17,300 
17,300 

17.300 
17,300 
17,300 
17,300 
17,300 

17,300 
17,300 
17,300 
17.300 
17,300 

17,300 
17,300 
17,300 
17,300 
17.300 

983,720 

San 
Bernardino 

Valley 
Municipal 

Water District 
(28) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1,677 
46,000 
50,000 
52.500 

55.000 
57,500 
60,000 
62,500 
65,500 

68.500 
71,500 
74.500 
78,000 
81,500 

85,000 
89,000 
93,000 
97,000 
101,500 

102.600 
102,600 
102,600 
102,600 
102,600 

102.600 
102,600 
102,600 
102,600 
102,600 

102.600 
102,600 
102,600 
102,600 
102,600 

102,600 
102,600 
102,600 
102.600 
102,600 

102,600 
102,600 
102,600 
102.600 
102,600 

102,600 
102,600 
102,600 
102.600 
102.600 

102,600 
102,600 
102,600 
102,600 
102,600 

102.600 
102,600 
102,600 
102,600 
102,600 

102,600 
102,600 
102,600 
102.600 
102,600 

5,909,177 

San Gabriel 
Valley 

Municipal 
Water 

District 
(29) 



Calendar 
Year 

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 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

2011 
2012 
201 3 
201 4 
2015 

201 6 
201 7 
201 8 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

San 
Gorgonio 

Pass 
Water 

Agency 
(30) 

TABLE B-4 
Annual Entitlements to Project Water 

(Acre-Feet) 
Southern California Area 

Ventura 
Metropolitan County 
Water District Flood 
of Southern Control 
California District 

(31) (32) 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
154.772 0 
354,600 0 
454,900 0 
555200 0 

655,600 0 
755,900 0 
856,300 0 
956,600 0 

1,057,000 1,000 

1,157,300 2,000 
1,257,600 3,000 
1,358,000 4,000 
1,458,300 5,000 
1,556,700 6,000 

1,659,300 8,000 
1,759,800 10,000 
1,860.400 13,000 
1,961 ,000 16,000 
2,011,500 20,000 

2,011,500 20.000 
2,011.500 20,000 
2,011,500 20,000 
2,011,500 20,000 
2,011,500 20,000 

2,011.500 20,000 
2,011,500 20,000 
2,011,500 20,000 
2,011,500 20,000 
2,011,500 20,000 

2,011,500 20,000 
2,011,500 20,000 
2,011,500 20,000 
2,011.500 20,000 
2,011,500 20,000 

2,011,500 20,000 
2,011,500 20,000 
2,011,500 20.000 
2.01 1,500 20,000 
2,011,500 20,000 

2,011,500 20,000 
2,011,500 20,000 
2,011.500 20,000 
2,011,500 20,000 
2,011,500 20,000 

2,011,500 20,000 
2,011,500 20,000 
2,011,500 20,000 
2,011,500 20,000 
2,011,500 20,000 

2,011,500 20,000 
2,011,500 20,000 
2,011,500 20,000 
2,011,500 20.000 
2,011.500 20,000 

2,011,500 20,000 
2,011,500 20,000 
2,011,500 20,000 
2.011.500 20,000 
2,011,500 20.000 

2,011,500 20,000 
2.01 1.500 20,000 
2,011,500 20.000 
2,011,500 20,000 
2,011.500 20,000 

112,360.272 988,000 

Total 
(33) 

0 
0 
0 
0 

0 
0 

3,700 
5,000 
5,700 

6.700 
209.423 
481,100 
597,920 
714,950 

836,480 
954,901 

1,049,584 
1,190,573 
1,317,614 

1,432.065 
1,550,449 
1,681,257 
1,744,098 
1,864,849 

1,983,890 
2,103,941 
2,225,482 
2,424,633 
2,500,600 

2,510,200 
2,510.200 
2,510,200 
2,510,200 
2,510,200 

2,510,200 
2,510,200 
2,510,200 
2,510,200 
2,510,200 

2,510,200 
2,510,200 
2,510,200 
2,510.200 
2,510,200 

2,510,200 
2,510,200 
2,510.200 
2,510,200 
2,510,200 

2,510,200 
2,510,200 
2,510,200 
2,510,200 
2.51 0,200 

2,510.200 
2,510,200 
2,510,200 
2,510,200 
2,510,200 

2,510,200 
2,510,200 
2,510.200 
2,510,200 
2,510.200 

2,510,200 
2,510,200 
2,510,200 
2,510,200 
2,510,200 

2,510,200 
2,510.200 
2,510,200 
2,510,200 
251 0.200 

139,843,909 

~ u b a  City 
(34) 

Feather River Area 

Plumas 
County of County 

Butte FC&WCD 
(35) (36) 

-1 
Future 

Total Contractor 
(37) (38) 
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Grand 
Total 
(39) 

0 
0 
0 
0 

0 
11.538 

191,500 
267.395 
322,600 

375,590 
741,759 
986,252 

1,182,200 
1.386.869 

1,508,387 
1,667,321 
1,818.034 
2,028,088 
2,214,770 

2,392.468 
2,574,545 
2,701,994 
2,884,337 
3,055,846 

3,292,290 
3,484.115 
3.688.335 
3,958,190 
4,108.516 

4.1 30,856 
4,138,816 
4,146,966 
4,154,201 
4,163,066 

4,169,311 
4,172,451 
4,173,606 
4,174,736 
4,175.966 4,203.401 

4,204.441 
4,205,576 
4,206,686 
4,207,396 

4,207.966 
4,208,636 
4,209,406 
4.210.076 
4,210,746 

4,211,526 
4,212,206 
4,212,996 
4,213,786 
4.214.586 

4,215,286 
4.21 5,886 
4.21 6,486 
4.21 7,086 
4,217,686 

4,217,786 
4.21 7,786 
4,217.786 
4.21 4.21 7.786 7.786 

4,217,786 
4,217,786 
4,217,786 
4.217.786 
4,217,786 

4,217,786 
4,217,786 
4.21 7.786 
4,217,786 
4.21 7,786 

235,931,564 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor 

(Acre-Feet) Page 1 of 10 

I Total 1 102,429 1 932.372 878,961 954.077 2,765,410 1 53,844 

a) For the period 1968 through 1967, deliveries are non-SWP water pumped through an interim facility. 

Grizzly 
valley 

Pipeline 
PC 

Calendar 
year 

North Bay Aqueduct 

Reach 1 Reach 3A Reach 38  
NC 

FC& WCD 
FC&WCD 

(1) 

South Bay Aqueduct 

Reach 1 Reach 2 Reach 4 -- Reach 5 

AC AC AC AC 
SCWA SCWA (a Total 

(2) (3) (4) (5) 
ACWD FCdWCD FC&WCD F C & W  ACWD FC&WCD 
(6) (7) (8) (9) (10) (11) 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor 

(Acre-Feet) Paae 2 of 11 

Calendar 
Year 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

Reach 6 

AC 
FC& WCD 

(12) 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

714 
5,461 
5,206 
2,348 
5.341 
6,144 

7,262 
4.571 
ill 
126 

7.537 

2,083 
12,993 
12,436 
10,974 
15.678 

1.945 
6,933 

13,348 
8,542 

21,617 

22,598 
23.601 

south Bay Aqueduct (continued) (b 

Reach 7 Reach 8 Reach S --- 

ACWD 
(13) 

0 
0 
0 

1.127 

14.864 
12,882 
24,817 

813 
0 

5,961 
26.182 
2,521 

0 
393 

13,774 
11,284 

854 
3,430 
2,824 

7,595 
1.776 

0 
0 

11,203 

5,311 
15,488 
24.259 
17,340 
22.149 

9,155 
12,621 
3,442 

17,582 
17.582 

21,985 
22,396 
13,660 
11,011 
11.011 

11,011 
11,011 
11,011 
11.011 
11.011 

11,011 
11,011 
11,011 
11.011 
11,011 

11,011 
11.011 
11,011 
11,011 
11,011 

11,011 
11.011 
11,011 
11,011 
11,011 

11,011 
11,011 
11,011 
11,011 
11,011 

11,011 
11.011 
11,011 
11.011 
11,011 

11,011 
11,011 
11,011 
11,011 
11,011 

752,677 

ACWD 
(14) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
4 

593 
7.526 
7,556 
5,009 
7,444 
6,702 

8,570 
4,540 
3,157 
3,338 
7.813 

7,068 
9,902 
9,205 
8,702 
9,554 
3,493 
6,532 
6.829 
4,476 

24.419 

20,015 
19,603 
28,339 
30,989 
30,989 

30,989 
30,989 
30,989 
30,989 
30.989 

30.989 
30,989 
30,989 
30.989 
30.989 

30,989 
30.989 
30,989 
30.989 
30,989 

30,989 
30,989 
30.989 
30.989 
30.989 

30.989 
30,989 
30.989 
30,989 
30,989 

30,989 
30,989 
30,989 
30.989 
30,989 

30,989 
30,989 
30.989 
30,989 
30,989 

1,366,982 

Total 
(16) 
8,906 

12,645 
20.911 
34,026 

54.913 
56,763 

101,055 
69,712 
89.560 

98,584 
138,426 
94.078 
89,318 
93,604 

126,431 
107.704 
112,574 
122,190 
115,824 

129,507 
106.700 
94.656 
98,122 

122.088 

110,988 
136,798 
147,255 
142,269 
156,537 
50,259 
76,661 

105,972 
98,826 

184.004 

186,001 
187,999 
188,000 
188,000 
188,000 

188.000 
188,000 
188,000 
188,000 
188,000 

188,000 
188,000 
188,000 
188.m 
188,000 

188.000 
188,000 
188,000 
188.000 
188,000 

188,000 
188,000 
188.000 
188,000 
188,000 

188.000 
188,000 
188,000 
188,000 
188.000 

188,000 
188,000 
188,000 
188,000 
188,000 

188,000 
188,000 
188,000 
188.000 
188,000 

10,825,864 

newSD SCVWD 

California Aqueduct 

KCWA 
DRWD (Ag) 

(20) (21) 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

0 0 
0 0 

l o  0 
0 0 

0 0 

0 0 
i ; o 

0 
802 12,647 

0 0 

8 0 
0 

0 0 
0 0 

l O 0 

0 0 
0 0 

0 0 
0 0 

0 0 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

I 0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
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 12.647 

North San Joaquin Division 
Reach 2A 

DRWD TLBWSD CLWA TLBWSD 
(22) (23) (24) (25) 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

1,898 0 0 0 
0 1,500 0 0 

0 0 0 0 
0 0 0 0 
0 0 5.095 1.624 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 -  0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

1.898 1,500 5,095 1,624 

San Luis Division 
Reach 3 Reach 4 Reach 5 

b) From June 1962 through November 1967, deliveries were supplied by non-SWP water. 
C) Includes 425AF of 1988 advance entitlement and 141 AF of 1992 advance entiwment. 





TABLE B-5A 

Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor 
(Acre-Feet) Pane 4 at 10 

Calendar 
Year 

1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1 979 
1980 

Reach 9 

DRWD 
(39) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

197 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

197 

KCWA (M&I) KCWA (Ag) 
(40) (4 1) 

TLBWSD 
(42) 

0 
0 
0 
0 

0 
0 
0 
0 

1,855 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1.855 

California Aaueduct (continued) 
South Sen Joaauin Division 

Reach 1OA 

KCWA (M&l) KCWA (Ag) 
(43) (44) 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 158 

0 9,973 
0 5,876 
0 22,948 

10.019 22,719 
2,791 72,121 

74 50,444 
201 34,451 

0 161,889 
285 153.245 

3,780 131.836 

341 133.500 
4,700 164,832 

0 146,493 
6,910 150,302 
6,495 153,473 

5,065 198,099 
900 226,521 

8,229 21 3,795 
21,038 251,971 
25,189 47,472 

1.142 6,820 
3,685 89.390 

775 232.274 
750 140,585 

1.500 280.634 

1 , m  280,634 
1,500 280,634 
1,500 280,634 
2,600 245.053 
2.600 245.053 
2.600 245,053 
2,600 245,053 
2,600 245,053 
2,600 245,053 
2,600 245.053 

2,600 245,053 
2.600 245,053 
2,600 245,053 
2,600 245.053 
2.600 245.053 

2.600 245,053 
2,600 245,053 
2,600 245,053 
2,600 245,053 
2,600 245,053 
2,600 245.053 
2.600 245,053 
2,600 245,053 
2.600 245,053 
2,600 245,053 

2,600 245,053 
2.600 245,053 
2.600 245,053 
2,600 245,053 
2,600 245,053 

2,600 245,053 
2.600 245,053 
2.600 245,053 
2.800 245,053 
2 . m  245,053 
2,600 245.053 
2,600 245.053 
2,600 245.053 
2,600 245.053 
2.600 245.053 

204.569 13.010.684 

TLBWSD 
(45) 

0 
0 
0 
0 

0 
0 
0 

2,842 
4,315 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

7.157 

Reach 116 

KCWA ( M I )  
(46) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
3,981 

0 
484 

3,112 

494 
798 

2,069 
2,349 

10.666 

8,673 
13,074 
13,509 
9,986 
9,319 

6.099 

KCWA (Ag) 
(47) 

Reach 1215 
KCWA 

KCWA (M&l) (Ag) 
(48) (49) 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor 

(Acre-Feet) Page 5 of 10 

California Aqueduct (continued) 

South San Joaquin Division (continued) 
Reach 138 Reach 14A Reach 148 Reach 14C 

KCWA KCWA 
Calendar I Year 

2025 

2026 
2027 
2028 
2029 
2030 

2032 
2033 
2034 
2035 

Total 

KCWA (Mi?/) 
(50) 

KCWA (M&l) 
(52) 

KCWA (Ag) 
(53) 

KCWA (M&l) 
(56) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

7 
0 
0 
2 
0 

0 
9 
0 
5 
9 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

32 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor 

(Acre-Feet) Pam 6 of lo 

Reach 16A Reach 18A Reach 19 Reach 20A -I-- I 

California Aqueduct (continued) 

South San Joaauin Division IcontinuedJ 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

Moiave Division 

Calendar 
Year 

KCWA (M&I) KCWA (Ag) KCWA (M&I) KCWA (Ag) AVEKWA 
(58) (59) (60) (61) (62) 

AVEKWA AVEKWA PWD MWA AVEKWA 
(63) (64) (65) (66) (67) . 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor 

(Acre-Feet) Page 7 of 10 

California Aqueduct (continued) 

Mojave Division (continued) 
Reach 206 Reach 21 Reach 22A Reach 226 

Calendar 

1966 
1967 
1968 
1969 
1970 

PWD AVEKWA 
(68) (69) 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

PWD 
(71) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

AVEKWA 
(72) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

MWDSC (d CVWD (d AVEKWA (e 
(73) (74) (75) 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

DWA (d MWA 
(76) (n) 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

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 

2011 
2012 
2013 
2014 
2015 

201 6 
201 7 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

d) In 
the 

-- 
0 0 290 0 0 (14,800) 5,800 0 9,000 0 
0 0 400 0 0 (1 6,400) 6,400 0 10,000 0 
0 0 520 0 0 (1 8,000) 7,000 0 11,000 0 

0 416 589 0 0 (1 9,600) 7,600 0 12.000 0 
0 271 111 0 0 0 0 0 0 22 
0 934 208 0 0 (25,384) 10,084 0 15,300 0 
0 930 133 0 0 (25,063) 10,063 0 15,000 4.000 
0 655 191 0 3 (27,884) 10,884 0 17.000 4.000 
0 966 1,270 0 46 (31 ,105) 12,105 0 19,000 4,000 
0 8 0 0 174 (34,326) 13,326 0 21,000 10.500 
0 20 38 0 268 (37,547) 14,547 0 23,000 0 
0 2 1 0 550 (40,768) 15,768 0 25,000 0 

32 217 0 16 1,786 (43,989) 1 6,989 0 27,000 0 

45 0 163 10 1,735 (47,210) 18,210 0 29.000 0 
1.624 151 1,080 1,366 2,278 (50,931) 19.431 214 31,500 17 
1,261 281 419 143 3,210 (54.652) 20,652 0 34,000 9 
7,848 112 971 780 3,591 (58,373) 21,873 89 36.500 0 
8.292 84 1,747 34 3,988 (61.200) 23,100 10 38.100 0 

3,830 131 522 0 2,427 (1 8,360) 8.930 0 11,430 0 
3.850 650 251 0 3.859 (27,624) 10,427 0 17,197 72 
7,444 996 734 189 5,098 (61,200) 23,100 0 38.100 0 
8,798 965 1,150 0 5,420 (36,085) 13,621 0 22,464 0 

15.560 1.175 2,300 0 5.635 0 0 0 0 0 

17.280 1,415 2,300 0 5.875 0 0 0 0 0 
17.300 1,700 2,300 0 6,135 0 0 0 0 0 
17,300 2,025 2,300 0 6,400 0 0 0 0 0 
17.300 6,560 2,300 0 6,700 0 0 0 0 0 
17,300 7.510 2,300 0 7,640 0 0 0 0 0 

17,300 7,510 2,300 0 7,640 0 0 0 0 0 
17,300 7,510 2,300 0 7,640 0 0 0 0 0 
17,300 7,510 2.300 0 7,640 0 0 0 0 0 
17,300 7,510 2,300 0 7,640 0 0 0 0 0 
17,300 9,072 2,300 0 9,231 0 0 0 0 0 

17,300 9,072 2,300 0 9,231 0 0 0 0 0 
17,300 9,072 2,300 0 9,231 0 0 0 0 0 
17,300 9,072 2,300 0 9,231 0 0 0 0 0 
17,300 9,072 2,300 0 9,231 0 0 0 0 0 
17,300 10,634 2,300 0 10,822 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 10,624 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 
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 
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 
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 
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 

750,564 384,808 105.426 2,538 435,755 (750,501) 287,910 313 462,591 22,675 

accordance with the Exchange Agreement between the noted agencies, MWDSC assumed responsibility for payment of variable OMPBR costs on 
exchange water in reaches beyond Reach 22B, and Desert Wate! Agency and, Coachella Valley Water District for such costs from the Delta 

through Reach 22B.The adjustment In del~vertes In Reach 228 complles wlth provisions for the repayment of costs under the agreement. In 1993 
and after, the exchange takes place in Reach 26A. 

e) 1988 advance entitlement. 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor 

(Acre-Feet) paae 8 of 10 

I California Aqueduct (continued) 

Mojave Division (continued) 

Reach 23 Reach 24 

Santa Ana Division 

Reach 26A Reach 28G 

Calendar 
Year 

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 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

2011 
2012 
2013 
2014 
2015 

2016 
2017 
201 8 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

f) In 
water 
The 

MWA CLA WA MWA 
(78) (79) (80) 

MWDSC (f SBVMWD (g SGVMWD SGPWA CVWD (f DWA (f MWDSC 
(81) (82) (83) (84) (m) (86) (87) 

the exchange takes place in Reach 26A. 
g) Includes 1,650AF recaptured from ground water storage in 1962, 10,000 AF in 1987, and 8,749 AF in 1968. This water was stored 

under DWR's Ground Water Demonstration Program. 

305 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 464 0 
0 389 0 

14 627 0 
0 825 0 

0 1,002 0 
58 1,109 0 

0 1,209 0 
0 1.260 0 
0 1,239 0 

0 1,485 0 
0 1,238 0 
0 911 0 
0 1,128 0 
0 1,422 0 

0 1,506 0 
0 1,849 0 
0 2,006 0 

200 2,170 0 
0 1.827 0 

0 852 2,032 
0 264 9,304 
0 0 10,000 
0 1,950 20,018 
0 2,050 50,800 

0 2,150 50.800 
0 2,250 50.800 
0 2,400 50,800 
0 2,600 50,800 
0 3,000 50,800 

0 3,000 50,800 
0 3,000 50,800 
0 3,000 50,800 
0 3,000 50,800 
0 3,825 50,800 

0 3.825 50,800 
0 3,825 50,800 
0 3.825 50,800 
0 3.825 50,800 
0 4,750 50,800 

0 4,750 50,800 
0 4,750 50,800 
0 4,750 50,800 
0 4,750 50,800 
0 5,300 50,800 

0 5,300 50,800 
0 5,300 50,800 
0 5,300 50,800 
0 5,300 50.800 
0 5,700 50,800 

0 5,700 50,600 
0 5,700 50,800 
0 5,700 50,800 
0 5,700 50,800 
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 
0 5,800 50,800 

0 5,800 50,600 
0 5.800 50,800 
0 5,800 50,800 
0 5.800 50,600 
0 5,800 50,800 

272 214,857 2,124,154 

accordance with the Exchange Agreement between 
in reaches beyond Reach 228, and Desert Water 

adjustment in deliveries In Reach 228 prov~des 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 1,275 0 0 0 0 0 

444 32,426 0 0 0 0 18,942 
84,981 16,605 61 2 0 0 0 0 

169,960 13,865 5,450 0 0 0 0 

215,312 12,273 6.071 0 0 0 0 
64,823 24.833 8,996 0 0 0 0 

297,708 4,055 7,771 0 0 0 0 
260,903 18 290 0 0 0 0 
300,345 0 1,085 0 0 0 0 

395,676 16,021 3,619 0 0 0 0 
214,566 8,409 12,599 0 0 0 0 
175,288 5,994 734 0 0 0 0 
122,311 5,556 7,656 0 0 0 0 
147,599 7,390 5,028 0 0 0 0 

215.265 6,421 9,454 0 0 0 0 
175,012 8,751 10,630 0 0 0 0 
247,101 12,637 8,948 0 0 0 0 
326,217 20.782 12.839 0 0 0 0 
399,387 18.831 16,649 0 0 0 0 

107,182 3,661 5,399 0 0 0 0 
219,524 3,358 7,908 0 0 0 0 
157,321 4.361 14,397 0 0 0 0 
320,285 51,300 14,400 0 0 0 0 
546,900 33,000 14.000 0 23,100 38,100 0 

521,900 36,000 14.000 7.200 23,100 38.100 0 
496,900 39,000 14,000 9,600 23,100 38,100 0 
471,900 42,000 14,000 5.570 23,100 38.100 0 
471.900 55,000 18.000 5.570 23,100 38,100 0 
471,900 60,000 20,000 6,350 23,100 38.100 0 

471,900 60,000 20,000 6,350 23,100 38,100 0 
471,900 60,000 20.000 6,350 23.100 38.100 0 
471,900 60.000 20,000 6,350 23,100 38,100 0 
471.900 60,000 20.000 6,350 23,100 38,100 0 
471.900 90.000 21.300 8,450 23,100 38,100 0 

471,900 90,000 21.300 8,450 23,100 38.100 0 
471,900 90,000 21,300 8,450 23,100 38.100 0 
471,900 90.000 21,300 8,450 23,100 38,100 0 
471,900 90,000 21,300 8,450 23,100 38,100 0 
471,900 102,600 22,500 10,550 23,100 38,100 0 

471,900 102,600 22.500 10,550 23,100 38.100 0 
471,900 102,600 22.500 10,550 23.100 38,100 0 
471,900 102,600 22,500 10,550 23,100 38.100 0 
471,900 102,600 22,500 10,550 23,100 38,100 0 
471,800 102,600 23,800 13.550 23,100 38,100 0 

471,900 102,600 23,800 13,550 23,100 38,100 0 
471,900 102,600 23,800 13,550 23,100 38,100 0 
471,900 102,600 23,800 13,550 23.100 38,100 0 
471,900 102,600 23,800 13.550 23,100 38,100 0 
471,900 102,600 25,000 16,650 23,100 36,100 0 

471,900 102,600 25,000 17,300 23,100 36,100 0 
471,900 102,600 25.000 17,300 23,100 38,100 0 
471,900 102,600 25,000 17,300 23,100 38.100 0 
471,900 102,600 25,000 17,300 23,100 38,100 0 
471,900 102,600 26,300 17,300 23,100 38,100 0 

471,900 102,600 26,300 17,300 23.100 38,100 0 
471.900 102,600 26,300 17,300 23.100 38,100 0 
471,900 102,600 26,300 17,300 23,100 38.100 0 
471,900 102,600 26,300 17,300 23,100 38,100 0 
471,900 102,600 27,500 17.300 23,100 36.100 0 

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 
471,900 102,600 27.500 17,300 23,100 38.100 0 
471,900 102,600 27,500 17,300 23,100 38.100 0 
471,900 102,600 26,800 17,300 23,100 38,100 0 

24,115,112 3,901,422 1,095.335 498,590 947,100 1,562,100 18,942 

the noted agencies, MWDSC assumed respons~b~lity for payment of variable OMP&R costs on the exchange 
Agency and Coachella Valley Water District for such costs from the Delta through Reach 228. 

for compl~ance wlth provisions for the repayment of costs under the agreement. In 1993 and after 
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i TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor 

Calendar 

1965 

1966 
1967 

(Acre-Feet) Page 9 of 10 

California Aqueduct (continued) 

MWDSC MWDSC 
(88) (89) 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 251 

55 2,000 
43 2.442 
48 64,054 

1,290 94.353 
3,013 91,532 

Santa Ana Division (continued) 

Reach 28H Reach 28J 

AVEKWA VCFCD MWDSC (h VCFCD CL WA SBCFC& WCD 
(90) (9 1) (92) (93) (94) 195) 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
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 0 71,938 0 0 0 
20 0 155,297 0 0 0 
36 - 0 209,136 0 0 0 
26 0 374.280 0 0 0 
24 0 420,684 0 0 0 
0 0 122,447 0 0 0 
0 0 171,139 0 0 0 
0 0 145,591 0 7 0 
0 0 164,721 0 1,210 0 

West Branch 

Reach 29F Reach 29H Reach 30 

1981 
1982 
1 983 
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 

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 

h) Deliveries 

4,365 149,405 
3,981 155,629 
6,645 41,616 

106,781 5,270 
182,781 6.538 

131,439 30,071 
144,743 26.31 5 
199,641 22,209 
247.430 51,462 
257,796 36.060 

38.832 5,958 
85,341 12,223 
63,887 4,712 

198,450 17.400 
396,900 - 34,800 

396.900 34,800 
396,900 34.800 
396.900 34,800 
396,900 34.800 
396,900 34,800 

396,900 34,800 
396,900 34,800 
396,900 34,800 
396,900 34,800 
396.900 34,800 

396,900 34,800 
396,900 34,800 
398,900 34,800 
396,900 34,800 
396,900 34,800 

396,900 34,800 
396.900 34,800 
396.900 34,800 
396.900 34,800 
396,400 34,800 

396,900 34.800 
396,900 34.800 
396,900 34.800 
396.900 34,800 
396,900 34,800 
396,900 34,800 
396.900 34,800 
396,900 34,800 
396,900 34,800 
396,900 34,800 

396,900 34.800 
396.900 34,800 
396,900 34,800 
396.400 34.800 
396,900 34.800 

396,900 34,800 
396.900 34,800 
396,900 34,800 
396.900 34,800 
396,900 34.800 

47,949,441 2,246,300 

exclude 6,171 AF of 1982 exchange water. 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 4,836 

0 988 
0 0 
6 0 
0 10,000 
0 5,000 

0 5,000 
0 5,000 
0 5,000 
0 5.000 
0 5,000 

0 5,000 
0 5,000 
0 5,000 
0 5.000 
0 5,000 

0 5,000 
0 5.000 
0 5,000 
0 5,000 
0 5.000 

0 5,000 
0 5,000 
0 5,000 
0 5,000 
0 5,000 

0 5,000 
0 5,000 
0 5,000 
0 5.000 
0 5,000 

0 5,000 
0 5,000 
0 5,000 
0 5.000 
0 5.000 
0 5,000 
0 5,000 
0 5,000 
0 5 . W  
0 5,000 

0 5.000 
0 5,000 
0 5,000 
0 5,000 
0 5,000 

165 220,824 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor 

(Acre-Feet) 
California Aqueduct (continued) 

Coastal Branch 

Reach 31A Reach 33A Reach 34 Reach 35 

I Calendar I KC WA (Ag) 
(96) 

SLOCFC& WCD SLOCFC& WCD 
(98) (99) 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

1.827 796 
2,436 2,388 
2,436 2,388 

10,000 5,000 
10,000 5,000 

10,000 5.000 
10,000 5,000 
10,000 5,000 
10,000 5,000 
10,000 5,000 

10,000 5,000 
10,000 5,000 
10,000 5,000 
10,000 5.000 
10,000 5,000 

10,000 5,000 
10,000 5,000 
10,000 5,000 
10,000 5.000 
10,000 5,000 

1 o . m  5.000 
10,000 5.000 
10,000 5,000 
10,000 5,000 
10,000 5,000 

10,000 5.000 
10,000 5,000 
10.000 5,000 
10,000 5.000 
10,000 5,000 

10,000 5,000 
10,000 5,000 
10,000 5,000 
10,000 5,000 
10.000 5.000 

SLOCFCg WCD 
(100) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

10,000 
10,000 

10,000 
10,000 
10,000 
1 0 , m  
10,000 

10,000 
10,000 
10,000 
10,000 
10,000 

10,000 
10,000 
10,000 
10.000 
10,000 

10,000 
10,000 
10.000 
10.000 
10,000 
10,000 
10,000 
10.000 
10,000 
1 0 , m  

10,000 
10,000 
1 0 . m  
10.000 
10,000 

SBCFC& WCD 
(101) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

19,030 
42.486 
42,486 
45,486 
45,466 

45,486 
45,486 
45,486 
45.486 
45,486 

45,486 
45,486 
45,486 
45,486 
45,486 

45.486 
45.486 
45.486 
45.486 
45,486 

45.486 
45,486 
45,486 
45,486 
45,486 

45,486 
45,486 
45.486 
45,486 
45,486 

45.486 
45.486 
45,486 
45.486 
45.486 

2035 118.000 0 10.000 5.000 10,000 45,486 1 
Total 1 6,953,977 375,600 376.699 190,572 370,000 1,786.984 I 

Total 
(102) 

0 
0 
0 
0 

0 
0 

192,188 
195,705 
276,211 

553,081 
895.006 
638.930 
783,984 

1,129,728 

1,245,662 
465,442 

1,339,268 
1,537,075 
1.407.163 

1,779,479 
1,641,571 
1,089,626 
1,486,406 
1,863,544 

1,882,290 
1,974.569 
2,213,089 
2,686,830 
2,398,121 

489.492 
1,374,520 
2,005,202 
1,999,601 
3.636.313 

3,675,089 
3,711.668 
3.716.228 
3,794,111 
3.81 5,436 

3,815,436 
3,815,436 
3,815.436 
3,815,436 
3.869.661 

3,869,661 
3,869,661 
3.869.661 
3,869,661 
3,906.486 

3,908,886 
3,908.886 
3,908,886 
3,908.886 
3.91 3,736 

3,913,736 
3,913,736 
3,913,736 
3,913,736 
3,918.436 
3,919,086 
3,919,086 
3.919.086 
3,919,086 
3,920,488 

3.920.486 
3,920,486 
3.920.486 
3.920.486 
3.921.686 

3,921,686 
3,921.686 
3,921,686 

Page 10 of 10 

Grand 
Total 
(103) 

8,906 
12,645 
20,911 
34.026 

54,913 
56,763 

294.457 
268,104 
369,459 

654,250 
1,037,584 

737.479 
878,820 

1,230.577 

1.379597 
581.675 

1,458,154 
1,666,155 
1.529.989 

1,918,342 1,749.789 

1,186,831 
1,587.723 
1.989.925 

1,998,514 
2,121,060 
2,375.985 
2,850,660 
2,581,277 

548,523 
1,470,440 
2.146.065 
2,132,827 
3,865.587 

3,910,619 
3,950,334 
3.956.048 
4,035.075 
4,057.628 

4,058,298 
4,058,873 
4,059,546 
4.060222 
4,116,988 
4,117,501 
4,118,115 
4,118,831 
4.1 19.473 
4,156,919 

4,160,042 
4.1 60,668 
4,161,396 
4,162,085 
4,168,151 

4,168,816 
4,169,478 
4.170.136 
4,170,736 
4.176.036 

4,176,786 
4,176.786 
4,176.786 
4.176.786 
4,178,186 

4.178.186 
4,178,166 
4,178,186 
4,178,186 
4.179.386 

4,179,386 
4,179,386 
4.179.386 



TABLE 8-58 
Annual Water Quantities Delivered to Each Contractor 

Calendar 
Year 

1962 
1963 
1964 
1965 

1988 
1967 
1 968 
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 

2011 
2012 
2013 
201 4 
2015 

(Acre-Feet) Page 1 of 4 

North Bay Area 
Naps Solano 

County County 
FC&WCD Water 

2016 
201 7 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

(a Agency Total 
(1) (2) (3) 

a) For the period 1968 through 1987, deliveries are non-SWP water pumped through an interim faciliy. 
b) For the period June 1962 through November 1967. deliveries were supplied by non-SWP water. 

South Bay Area (b 
Alameda Alameda Santa Clara 
Counly County Valley 

FCb WCD, Water Water 

Central Coastal Area 
San Luis Santa 
Obispo Barbara 
Couniv Countv 

Zone 7 District District Total 
(4) (5) (6) (7) 

FC&WCD FC&WCD Total 
(8) (9) (10) 



Calendar 1 year 

Total 

TABLE B-5B 
Annual Water Quantities Delivered to Each Contractor 

(Acre- Feet) 
San Joaouin VallevArea 

Page 2 of 4 

Dudley 
Ridge 
Water 

District 
(11) 

0 
0 
0 
0 

0 
0 

26,380 
31.375 
40.407 

41,053 
42,443 
22,057 
33.390 
40,555 

41,421 
11.153 
51,747 
38.544 
41,000 
41,000 
41.000 
42,900 
45.100 
48,251 

50.249 
46,288 
47,994 
57.049 
36,298 

927 
23,770 
50.818 
30,108 
57.700 

57.700 
57,700 
57.700 
57,700 
57.700 

57,700 
57,700 
57,700 
57,700 
57,700 

57.700 
57.700 

Empire 
West Side 
Irrigation 
Disfrict 

f 12) 

0 
0 
0 
0 

0 
0 

1,978 
56 

3.942 

5,990 
5,795 
3,000 
3,000 
3,000 

3,000 
738 
454 

1,739 
894 

5,859 
381 

0 
0 

5.197 

1,170 
2.525 
3.775 

Kern County Water Agency 
Municipal 

and 
Industrial Agricultural Total 

(13) (14) (15) 

County 
of 

Kings 
(16) 

0 
0 
0 
0 

0 
0 

900 
100 

0 

3,700 
1,400 
1,500 
1.500 
1.800 

1.600 
1.530 
2,070 
2,000 
2,200 
2,300 
1,750 
3,550 
3,100 
3.400 

3,700 
4,000 
4,000 
4.000 
2.000 

0 
1.806 
4,000 
2,000 
4.000 

4,000 
4,000 
4,000 
4.000 
4,000 

4,000 
4,000 
4, 000 
4,000 
4,000 

4,000 
4,000 
4,000 
4,000 
4,000 

4,000 
4,000 
4,000 
4,000 
4,000 

4,000 
4,000 
4.000 
4.000 
4,000 

4,000 
4,000 
4,000 
4.000 
4,000 

4,000 
4,000 
4.000 
4,000 
4.000 

4,000 
4,000 
4.000 - 
4,000 
4,000 

223,708 

Oak Hat 
Water 

District 
(1 7) 

Tulare Lake 
Basin 

Water Storage 
District 

(18) 



TABLE 6-56 
Annual Water Quantities Delivered to Each Contractor 

Calendar 

1966 
1967 
1966 
1969 
1970 

Castaic 
Lake 
Water 

Agemy (c 
(21) 

Antelope 
Valley- 

East Kern 
Water Agency 

(20) 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

(Acre-Feet) 

1975 

1976 
1977 
1978 
1979 
1980 

1961 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1 990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
201 0 

2011 
2012 
2013 
2014 
2015 

2016 
201 7 
2016 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 
Total 

Southern California Area 
Crestline- 

Coachella Lake Littlerock 
Valley Arrowhead Desert Creek 
Water Water Water Irrigation 

District Agency Agency District 
(22) (23) (24) (25) 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 464 0 338 

5,800 389 9.000 290 
6,400 627 10,000 400 
7,000 825 11,000 520 

7,600 1,002 12.000 589 
0 1,109 0 111 

10,084 1,209 15,300 208 
10,063 1.260 15,000 133 
10.884 1,239 17.000 191 

12.105 1,485 19,000 1,270 
13,326 1,238 21.000 0 
14.547 911 23,000 38 
15,768 1,128 25,000 1 
16.989 1.422 27,000 0 
18,210 1,506 29.000 163 
19,431 1,849 31,500 1,060 
20,652 2.006 34,000 419 
21,873 2,170 36,500 971 
23,100 1,827 38,100 1,747 
6,930 852 ll.430 522 

10.427 264 17,197 251 
23,100 0 36,100 734 
13,621 1,950 22.464 1,150 
23,100 2.050 38,100 2,300 

23,100 2,150 38,100 2,300 
23.1 00 2,250 38,100 2,300 
23,100 2.400 38,100 2,300 
23.1 00 2,600 38,100 2,300 
23,100 3.000 38,100 2,300 

23.100 3,000 38,100 2,300 
23,100 3,000 38.100 2,300 
23,100 3,000 38,100 2,300 
23.100 3,000 38.100 2,300 
23.1 00 3,825 38,100 2,300 

23,100 3,825 38,100 2,300 
23,100 3,825 38,100 2,300 
23,100 3,825 36,100 2.300 
23,100 3,825 38,100 2,300 
23,100 4,750 36,100 2,300 

23.100 4,750 38,100 2,300 
23,100 4,750 38,100 2,300 
23,100 4.750 38,100 2,300 
23,100 4,750 38,100 2,300 
23.1 00 5,300 38,100 2,300 

23,100 5,300 38,100 2,300 
23,100 5,300 38.100 2,300 
23,100 5,300 38,100 2.300 
23,100 5,300 38,100 2,300 
23.100 5,700 38,100 2.300 

23,100 5,700 38,100 2,300 
23,100 5.700 38.100 2,300 
23,100 5,700 38,100 2,300 
23.100 5,700 38.100 2.300 
23.100 5,800 38,100 2,300 
23.100 5,800 38,100 2.300 
23,100 5,800 38,100 2,300 
23.100 5,600 38,100 2,300 
23,100 5,800 38,100 2.300 
23,100 5.800 38,100 2,300 

23,100 5,800 36,100 2.300 
23,100 5.800 38,100 2,300 
23.100 5.800 38,100 2,300 
23,100 5.800 38,100 2,3M) 
23,100 5,800 38,100 2,300 

1.235.010 214.857 2.024.691 105.426 

53 
20 

1,259 
8,068 

27,782 
11,202 
44,137 
60,493 
72,407 

79,375 
50,291 
32,961 
32.662 
37,064 

32,449 
34.094 
34,079 
45,280 
47.206 

9,566 
30,265 
43,092 
57.392 
58,803 

61.908 
65,308 
68.748 
83.954 
96,000 

96,000 
96,000 
96,000 
96,000 

116,000 

116,000 
11 6,000 
11 6,000 
116,000 
136,000 

136.400 
138.400 
138,400 
138,400 
138.400 

138,400 
138.400 
138.400 
138,400 
138,400 
138,400 
138.400 
138,400 
138,400 
138,400 
138.400 
138,400 
138,400 
138,400 
138.400 
138,400 
138,400 
136,400 
138.400 
138.400 

5.785.920 

Mojave 
Water 

Agency 
(26) 

Palmdale 
Water 

District 
(27) 

Page 3 of 4 
I 

Bernardino Valley 
Valley Municipal 

M~n ic i~a l  Water 
water ~istrict District 

(28) (29) 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

c) Devil's Den Water District merged with Castaic Lake Water Agency effective January 1, 1092. 



TABLE 8-58 
Annual Water Quantities Delivered to Each Contractor 

(Acre-Feet) Page 4 of 

Southern California Area (continued) Feather River Area 

South Bay 
San 

Gorgonio 
Pass 
Water 

tVktropolitan 
Water District 
of Southern 
California 

Ventura 
m n t v  
Flood 

Control 
District 

(32) 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

4.836 

County Plumas 
of County 

Butte FC& WCD 
(351 (36) 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 70 

192 64 
186 505 
53 679 

127 648 
253 405 

City of 
Yuba City 

(34) 

Grand 
Total 
(39) 

8,906 
12.645 
20.911 
34,026 

54,913 
56.763 

294,457 
268,104 
369,459 

654.442 
1.037.770 

737.532 
878,947 

1,230,830 

1,380,124 
582.381 

1.458.733 
1,666,457 
1.530.256 

1,918,563 
1,750,123 
1.187.156 
1,588,008 
1,990,295 

1,999,155 
2.121.607 
2,376.673 
2,851.363 
2,582.151 

549,116 
1,471,199 
2.146.327 
2,135,289 
3,869,645 

3,915,006 
3,955,234 
3,960,948 
4,039,975 
4.064.328 

4,091,298 
4,091,873 
4.092.546 
4,093,222 
4,151,988 

4.152.501 
4,153.115 
4,153,831 
4,154,473 
4,194,019 

4,197,142 
4.197.766 
4.1 98.496 
4,199,185 
4,205,251 

4,205.916 
4,206,578 
4,207,236 
4,207,836 
4,213,136 

4,213,886 
4,213,886 
4,213,886 
4,213,866 
4,215,286 

4,215,266 
4,215,286 
4,215,266 
4,215,286 
4,216.486 
4,216,486 
4,216,486 
4.216.486 

Total Calendar 

1967 
1968 

Total 

2032 
2033 
2034 
2035 
Total 



TABLE 8-6 
Annual Water Quantities Conveyed through Each 

Pumping and Power Recovery Plant of project P ran sport at ion Facilities 
(Acre-Feet) Page 1 of 9 

North Bay Aqueduct 
I I 

Cordelia Pumping Plant I Cordelia Pumping Plant I Barker Slough Pumping Plant 1 Solano County Water Agencv N a ~ a  Countv FC& WCD 

Total 
(8) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

9,719 
17,246 
15.656 

3,979 
9,220 

14,497 
13,485 
17,345 

17,755 
18,155 
18,565 
18,398 
18.613 

16.61 3 
18,613 
18,613 
16,613 
19.493 

19,493 
19,493 
19,493 
19,493 
19.361 

19,361 
19,361 
19,361 
19,361 
19,729 

19,729 
19,729 
19,729 
19.729 
19,729 

19.729 
19,729 
19,729 
19,729 
19.729 

19,729 
19,729 
19,729 
19,729 
19,729 

19,729 
19,729 
19,729 
19,729 
19,729 

Calendar 
Year 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1976 
1979 
1980 

1981 
1982 
1963 
1 984 
1985 

1986 
1967 
1986 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2000 
2009 
201 0 

2011 
2012 
201 3 
2014 
2015 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

a) For 

Initial 
Fill 

Water 
(9) 

0 
0 
0 
0 
0 

0 
0 

24 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

Operational 
Losses 

(10) 

Initial Water 
Fill Operational Supply 

Water Losses Delivery Total 
(1) (2) (3) (4) 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 273 15.118 15,391 
0 758 23,451 24,209 
0 637 26,071 26,706 

0 661 8,352 9,013 
0 1,640 16,774 20,414 
0 1,154 34,492 35.646 
0 51 33,765 33,616 
0 51 44,020 44.071 

0 51 48,225 46,276 
0 51 49,315 49,366 
0 51 50,420 50,471 
0 51 51,495 51,546 
0 51 52,670 52,721 

0 51 53,265 53,336 
0 51 53.805 53,856 
0 51 54,420 54,471 
0 51 55,020 55.071 
0 51 57,500 57,551 

0 51 57,950 58.001 
0 51 58,500 58.551 
0 51 59.150 59,201 
0 51 59,700 59,751 
0 51 60,250 60.301 

0 51 60,900 60,951 
0 51 61,450 61,501 
0 51 62,100 62,151 
0 51 62,750 62,601 
0 51 63,900 63,951 

0 51 64,500 64,551 
0 51 65,100 65,151 
0 51 65,700 65,751 
0 51 66,300 66,351 
0 51 66,900 66,951 

0 51 67.000 67.051 
0 51 67,000 67,051 
0 51 67,000 67,051 
0 51 67,000 67.051 
0 51 67,000 67.051 

0 51 67,000 67,051 
0 51 67,000 67,051 
0 51 67,000 67,051 
0 51 67,000 67,051 
0 51 67,000 67,051 

0 51 67,000 67,051 
0 51 67,000 67,051 
0 51 67,000 67,051 
0 51 67,000 67,051 
0 51 67.000 67,051 

the period 1968 through 1987, deliveries are non-SWP 

Water 
Supply 

Delivery (a 
(11) 

0 
0 
0 
0 
0 

0 
0 

1.214 
2,667 
3,616 

2.521 
3.647 
3,792 
4,670 
6.640 

7,122 
8.226 
6,034 
6,561 
6,707 

9.001 
1,213 
2,267 
2,923 
4.039 

3,515 
7,693 
5.392 
6,195 
6,940 

1,380 
4,001 
5.286 
5,685 
9,780 

10.425 
11,065 
11,710 
12,330 
13,050 

13,665 
14.185 
14,800 
15,400 
16,000 

16,450 
17,000 
17.650 
18,200 
18.750 

19.400 
19,950 
20,600 
21,250 
21,900 

22,500 
23,100 
23.700 
24,300 
24,900 

25,000 
25,000 
25,000 
25,000 
25,000 

25,000 
25,000 
25,000 
25.000 
25.000 

25,000 
25.000 
25.000 

Initial Water 
FM Operational supply 

Water Losses Delivery 
(5) (6) (7) 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 (3 9,725 
0 17,246 
0 0 15,656 

0 124 3.855 
0 0 9,220 
0 0 14,497 
0 5 13,480 
0 5 17,340 

0 5 17,750 
0 5 18,150 
0 5 18.560 
0 5 16.393 
0 5 18,606 

0 5 18,606 
0 5 18,608 
0 5 18,606 
0 5 18.608 
0 5 19,468 

0 5 19,488 
0 5 19,488 
0 5 19,488 
0 5 19.488 
0 5 19.356 

0 5 19.356 
0 5 19,356 
0 5 19,356 
0 5 19,356 
0 5 19,724 

0 5 19,724 
0 5 19,724 
0 5 19,724 
0 5 19.724 
0 5 19,724 

0 5 19,724 
0 5 19,724 
0 5 19,724 
0 5 19,724 
0 5 19,724 

0 5 19,724 
0 5 19,724 
0 5 19.724 
0 5 19,724 
0 5 19.724 

0 5 19,724 
0 5 19,724 
0 5 19,724 
0 5 19,724 
0 5 19,724 

water pumped through an interim facility. 

Total 



Calenda~ ~ 1 year 

TABLE 8-6 
Annual Water Quantities Conveyed through Each 

Pumping and Power Recovery Plant of Project Transportation Facilities 
(Acre-Feet) paae 2 of 9 

I South Bay Pumping Plant I Banks Pornpino Plant 

South Bay Aqueduct California Aqueduct 

Opera- 
tional 

Losses 
(14) 

0 
272 
185 
152 
729 

1,746 
1,677 
1,847 
2,668 
1,086 

1.815 
3.557 

(33) 
1,287 

320 

2.431 
2,866 
2,165 
2,401 
1,758 

2.627 
2,344 
2,151 
2,088 
2,817 

2.217 
2,625 
2,884 
2,673 

894 

2.637 
2,925 
1,939 
3.108 
3,018 

6,081 
3,359 
3,340 
3.340 
3,340 

3,340 
3,340 
3,340 
3,340 
3,340 

3.340 
3,340 
3,340 
3,340 
3.340 

3,340 
3,340 
3,340 
3,340 
3,340 

3,340 
3,340 
3,340 
3,340 
3.340 

3,340 
3,340 
3,340 
3.340 
3,340 

3,340 
3.340 
3,340 
3,340 
3,340 

3.340 
3,340 
3,340 
3,340 
3,340 

North San Joaauin Division 

r 

Reservoir 
Storage 
Changes 
(15) 

0 
0 
0 
0 
0 

0 
0 
0 
0 

(5,355) 

8,854 
2,273 

(1,510) 
(10.056) 

8,550 

1,391 
2,685 

(1 1,249) 
1,069 

(6,563) 

13,742 
(23,928) 
(22,886) 

8.442 
(1,607) 

319 
(5;;; 

3.296 
1,041 

(4.532) 
927 

(996) 
(2.577) 
(9,946) 

(9.954) 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Initial 
Fill 

Water 
(13) 

0 
9 

71 
171 
93 

0 
0 
0 

3,449 
16,279 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
a 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

For the period 

Delive~ 

Water 
S U P P ~  fb 
(16) 

0 
8,906 

12,645 
20,911 
34.026 

54,913 
56,763 

101,055 
69,712 
69.560 

98,584 
138,426 
94,078 
89,318 
93,604 

126.431 
107.704 
112,574 
122,190 
115.624 

129,507 
107,439 
94,656 
96,122 

122,068 

11 0,988 
136,796 
147,255 
142,269 
156,537 

50,259 
76,661 

105,961 
98,826 

184,004 

186,001 
187,999 
188.000 
188,000 
188,000 

188,000 
188,000 
188,000 
188,000 
168,000 

188,000 
188,000 
188.000 
188,000 
188,000 

188,000 
188,000 
188,000 
186,000 
188,000 

168,000 
188.000 
188,000 
188,000 
188.000 

188,000 
188,000 
188,000 
168,000 
188.000 

188,000 
188,000 
188,000 
188.000 
186,000 

188,000 
188,000 
188,000 
188.000 
188,000 

ies 

Recrea- 
tion 

(17) 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

141 
112 
126 
89 

123 

121 
129 
132 
158 
152 

130 
1 37 
142 
152 
168 

150 
147 
143 
400 
400 

400 
400 
400 
400 
400 

400 
400 
400 
400 
400 

400 
400 
400 
400 
400 

400 
400 
400 
400 
400 

400 
400 
400 
400 
400 

400 
400 
400 
400 
400 

400 
400 
400 
400 
400 

400 
400 
400 
400 
400 

Total 
(18) 

0 
9,187 

12,901 
21,234 
34,848 

56,659 
58,440 

102,902 
75,829 

101,570 

109,253 
144,256 
92,535 
80,549 

102.474 

130,394 
113,367 
103,616 
125,749 
111,142 

145,997 
85,984 
74,053 

108,810 
123.450 

11 3.654 
138,974 
151,005 
146,390 
158,640 

48,514 
80,660 

107,047 
99,757 

177,476 

182,528 
191,758 
191,740 
191,740 
191,740 

191,740 
191,740 
191,740 
191,740 
191,740 

191,740 
191,740 
191,740 
191.740 
191,740 

191,740 
191,740 
191,740 
191,740 
191,740 

191,740 
191,740 
191,740 
191.740 
191,740 

191,740 
191,740 
191.740 
191,740 
191.740 

191,740 
191,740 
191,740 
191,740 
191.740 

191,740 
191,740 
191,740 
191.740 
191.740 

I June 196 12 through No vember 1967, deliveries were sup1 

I Transportation 

lnitial Opera- Reservoir 
Fill tional Storage 

Water Losses Changes 

I i 3-01; 
107,829 (5,182) 
108.097 5,959 

plied by non-SWP water. 

t Water 
Deli\ 

Water 
S ~ P P ~  
(22) 

0 
0 
0 
0 
0 

0 
11,538 

293,243 
265,417 
365,771 

651,665 
1,033,432 

733,008 
873,302 

1,223,332 

1,372,093 
573,146 

1,451,842 
1,659,265 
1,529,167 

1,908,986 
1,743,145 
1,184,282 
1,587,936 
1,985,632 

1,993,278 
2,116,867 
2,360,044 
2,829.107 
2,554,658 

539.751 
1,391,008 
2,278,844 
2,098,427 
3,820.317 

3,861.090 
3,899,667 
3,904,228 
3,982,111 
4,003,436 

4,003,436 
4,003,436 
4,003.436 
4,003,436 
4,057,661 

4,057,661 
4,057,661 
4.057.661 
4,057.661 
4,094.486 

4,096,866 
4,096,886 
4,096,886 
4,096,886 
4,101,736 

4,101,736 
4,101.736 
4,101,736 
4,101,736 
4,106,436 

4,107.086 
4,107.086 
4,107,086 
4,107,086 
4,108,486 

4,108,486 
4.1 08,486 
4.1 08,486 
4,108,486 
4,109,686 

4,109,686 
4.1 09,686 
4,109.686 
4,109,686 
4,110,986 

(eries 

Recrea 
tion 

(23) 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

8 
6,489 
1.155 
2.118 
3,377 

1,745 
1,111 
1,177 
1.398 
2,131 

4.974 
4,646 
7,853 
5,874 
5.452 

3,865 
7,672 
4,689 
8,135 
9,262 

4,912 
2.605 
2,581 
6,649 
8,649 

8,649 
8,649 
8,649 
8,210 
8,210 

8,210 
8,210 
8,210 
8,210 
6,210 

8,210 
8,210 
8.210 
8.210 
8.21 0 

8,210 
8,210 
8,210 
8,210 
8,210 

8,210 
8,210 
8,210 
6,210 
8.210 

8.210 
8,210 
8.210 
8,210 
6,210 

8,210 
8,210 
8,210 
8,210 
6,210 

8.210 
8,210 
8.210 
8,210 
6,210 

- 

Total 
(24) 

0 
0 
0 
0 
0 

0 
18.467 

378,786 
31 7.040 
405,130 

672,980 
1,189,759 

947,055 
1,079.278 
1,344.867 

1,202,991 
456,611 

1,518,707 
1,706,711 
1,317.423 

2,085,906 
1,915,223 

934,751 
1,621.054 
2,239.336 

2,117,966 
2,197,093 
2,160,139 
3.325.257 
2,277,504 

937,391 
1,435,831 
2,422,537 
2,127,700 
3,900,789 

4,040,584 
4,029,158 
4,045,501 
4,107,566 
4.1 02,838 

4,116,634 
4,119,782 
4,120.137 
4,121,956 
4,176,090 

4,176,701 
4,173,969 
4,175.367 
4,167,380 
4,239,033 

4,195,348 
4,214,629 
4,213,127 
4,220,004 
4,208,409 

4,217,130 
4,218,523 
4,216,900 
4,222,622 
4,206.21 0 

4,223.736 
4,222,763 
4,223.185 
4,223,324 
4,230,310 

4,223,746 
4,224,506 
4,223,562 
4,224,435 
4,224,266 

4,225,753 
4,225,753 
4,228.776 
4.220.543 
4,233,252 

Conser- 
vation 
Water L 0 0 

0 
0 
0 

0 
2.957 

531,275 
531,185 
(12.995) 

7,708 
48.300 
55,846 
54,683 

(1 02.625) 

(442,348) 
(1 3,507) 
752.075 

(1 12.053) 
186,601 

(931,878) 
347,983 
835,771 
21,875 

(110,569) 

205,399 
(458.725) 
(301,121) 

409,832 
(368,904) 

215,999 
(1 57.239) 

841,923 
(388,870) 
(364,395) 

(410,956) 
(71,337) 

20,364 
(16.709) 
36,966 

4.568 
5,414 

11.168 
(1.959) 
(7,613) 

(4,778) 
5,415 

12,231 
6.299 

(31,184) 

28,436 
4,751 
5,414 
2,952 

12,548 

5,415 
5,416 
5,415 
1.275 

15,484 

4,326 
6,135 
5,414 
4,046 
(660) 

10,321 
7,791 
4,187 

11,638 
(3,234) 

5.414 
5,414 
3.036 
9,023 

87,060 

Total L 0 

0 
0 
0 
0 

0 
21.424 

910,061 
848.225 
392,135 

680,688 
1.238.059 
1,002,901 
1,133,961 
1,242.242 

760,643 
443,104 

2,270,782 
1,594,658 
1,504,024 



TABLE B-6 
Annual Water Quantities Conveyed through Each 

Pumping and Power Recovery Plant of Project Transportation Facilities 
(Acre-Feet) Page 3 of 9 

I I 

I I , 1 California Aqueduct (continued) 

San Luis Division 
Dos Amigos Pumping Plant 

Initial Opera- Reservoir 
Fill tional Storage Water Recrea- 

South San Joaquin Division 
Buena Vista Pumping Plant 

Initial Opera- Reservoir Deliveries 
Fill tional Sforage Water Recrea- 

Calends Water Losses Changes Supply tion Total 
Year (27) (28) (29) (30) (31) (32) 

Water Losses changes Supply tion Total 
(33) (34) (35) (36) (37) (38) 

I 



TABLE B-6 
Annual Water Quantities Conveyed through Each 

Pumping and Power Recovery Plant of Project Transportation Facilities 
(Acre-Feet) Pane 4 of 9 

- - 

California Aaueduct (continued) 
South San Joaquin I Division (m 

Chrisman Pumping Plant 
Deliveries 

Storage Water Rerraa 

Teerink Pumping Plant 

Opera- Resemir Deliveries 
tional Storage Water Recrea- 

Losses Changes Supply tion 
(40) 1411 1421 (431 

Opera- 
tional 

Losses 
(46) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

(159) 
13.160 
32,414 
17,655 
25,326 

21.468 
15,698 
26.705 
50,580 
58,085 

48,844 
33.541 
34.698 
33,132 
54,831 

50.047 
31,888 
39,775 
42,307 
56.663 

34,016 
37,517 
29,497 
40,504 
38.285 

63,352 
37,129 

Initial 
Fill 

Initial 
Fill 

Water 
(45) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

7,366 
100.274 
204,636 
237,554 
103,352 

Calendar 

1970 

1972 
1973 
1974 
1975 

Water 
(39) 

Total 
(44) 

0 
0 
0 
0 
0 

0 
0 
0 
0 

200 

10,973 
197.91 7 
458,342 
572,408 
747,486 

669,570 
147,105 
847,546 
637,729 
612,463 

1,077.378 
1,044.216 

438,012 
568,417 

1,049,567 

970,500 
918,032 

1,121,697 
1,377,633 
1,688,157 

600.394 
620,190 
613,255 

1,247.610 
2,393,187 

2,477,904 
2,432,442 
2.448.333 
2.487.768 
2,490,412 

2,506,195 
2,507,350 
2,507,700 
2.5095,39 
2,571.068 

2,569.710 
2,566,977 
2,568,376 
2,560.359 
2,632,169 

2,586,494 
2,607,773 
2,606,271 
2,613.139 
2,601,571 
2,610,303 
2.611.699 
2,610,080 
2,615,801 
2,601.349 

2.61 6,937 
2,615,962 
2,616.384 
2,616,523 
2,623,485 
2,616,955 
2,617,708 
2,616,760 
2,617,596 
2,617,443 
2,618,930 
2,618,930 

changes Supply tion 
(47) (4) (49) 

Total 
(50) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

7,207 
192248 
449.297 
560,220 
717,629 

632,935 
140230 
814,283 
599.044 
583.926 

1,035,589 
985,567 
391.323 
505.698 

1,010,195 

930,717 
915.300 

1,065,663 
1,327,611 
1,641,599 

592,354 
798.604 
786,714 

1,227,160 
2,351,237 

2.435.954 
2,390,492 
2.406.383 
2,442,443 
2,445,087 

2,460.870 
2,462,025 
2,462,375 
2.464.214 
2,525,743 

2,524,365 
2,521,652 
2,523,051 
2.515.034 
2,586,844 

2,543.1 69 
2,562,448 
2,560.946 
2,567.814 
2,556,246 
2,564,978 
2,566,374 
2,564,755 
2.570.476 
2.556.024 

2,571,612 
2,570,637 
2.571.059 
2,571,198 
2,576.1 60 
2.571.630 
2.572.383 
2,571,435 
2,572.271 
2.572.118 

2,573.605 
2,573.605 
2,576,628 
2.568.397 
2.580.912 



TABLE B-6 
Annual Water Quantities Conveyed through Each 

Pumping and Power Recovery Plant of Project Transportation Facilities 
(Acre-Feet) Page 5 of 9 

7alendar 
Year 

California Aqueduct (continued) 

Tehachapi Division 

Edmonston Pumping Plant 

Initial Opera- Reservoir Deliveries 
Fill tional Storage Water Recrea- 

Water Losses Changes Supply tion Total 
(51) (52) (53) (54) (55) (56) 

Mojave Division 
Alamo Powerplant 

Initial Opera- Reservoir Deliveries 
Fill tional Storage Water Recrea- 

Water Losses Changes Supply tion Total 
, (57) (56) (59) (60) (61) (62) 



TABLE B-6 
Annual Water Quantities Conveyed through Each 

Pumping and Power Recovery Plant of Project Transportation Facilities 
(Acre-Feet) Page 6 of 9 

I Moiave Division (continued) 
I 

Calendar 

1962 
1963 
1964 
1965 

California Aqueduct (continued) I 

Initial 
Fill 

Water 
(63) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

21 
35,243 
80,177 
76,694 
10,000 

4.168 

Pearblossom Pumping Plant 

Opera- Reservoir Deliveries 
tional Storage Water Recrea- 

Losses Changes Supply tion 
(64) (65) (66) (67) 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
5.282 (153) 1,794 0 

21,522 (2,700) 52.201 72 
10.847 (11,149) 102,839 44 
2.364 (8,397) 190,351 70 

7,040 (16,055) 236,713 152 
11,398 (1 7,534) 102,326 580 
5.696 69,130 374.845 498 
6.836 (32,518) 362,114 502 

16,200 6,159 401,214 781 

4,992 (36,278) 574,573 933 
5.251 55,232 401,037 1,919 

11,745 (26.847) 231.188 1,180 
18,228 23,230 252.066 1.494 
25,292 (2,815) 350,758 1,076 

31,039 12,258 394,156 1.508 
27.319 (14,928) 367,531 1,239 
32,209 5,568 492,551 971 
31,500 (20.826) 661.1 89 1.407 
32,672 (6,089) 730,560 1.388 

15,209 35.455 163,916 394 
17,029 (1 5.862) 334,992 423 
9,169 (175) 254,678 443 

17,033 (23.904) 623,803 1,430 
15,803 (30.728) 1,139,650 1,430 

28,988 50.449 1,124,950 1,430 
15,578 (30.144) 1,105.450 1.430 
15,472 (1.294) 1,079,570 1.430 
15.496 17.550 1,096,770 1.430 
15,604 (18,670) 1,104,950 1.430 

15.604 (765) 1.104.950 1,430 

Total 
(68) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

21 
42,166 

151,272 
179,275 
194,388 

232.01 8 
96,770 

470,091 
349,236 
424,354 

544,220 
463.439 
217.266 
295,018 
374,311 

438,961 
381,161 
531,299 
673,270 
758,531 

214,974 
336,582 
264,115 
61 8.362 

1,126.155 

1,205,817 
1,092,314 
1,095,178 
1,131,246 
1,103,314 

1.121.219 

Mojave Siphon Powerplant 

Initial Opera- Reservoir Deliveries 
Fill tional Storage Water Recrea- 

Water Losses Changes Supply tion Total 
(69) (70) (71) (72) (73) (74) 



TABLE B-6 
Annual Water Quantities Conveyed through Each 

Pumping and Power Recovery Plant of Project Transportation Facilities 
(Acre-Feet) Page 7 of 9 

7alendar 
Year 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

California 

Santa Ana Division 
Devil Canyon Powerplant 

Initial Opera- Reservoir Deliveries 
Fi(1 tional Storage Water Recrea- 

Water Losses Changes Supply tion Total 
(75) (76) (77) (78) (79) (80) 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
37 0 0 1.275 0 1,312 

40,848 14,745 0 51,812 0 107.405 
74,666 8,367 (4.925) 102.198 0 180,306 
10,000 1,995 (6.719) 189,526 0 194.802 

Aqueduct (continued) 

West Branch, California Aqueduct 
Oso Pumping Plant 

Initial Opera- Reservoir Delivetles 
Fill tional Storage Water Recrea- 

Water Losses Changes Supply tion Total 
(81) (82) (83) (85) (86) 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

2,444 133 0 0 0 2,577 
63,883 6,557 (6.405) 71.991 6.481 142,507 

124,461 16,995 4,029 155,317 1.075 301.877 
160,860 12,702 (4,146) 209,172 2.064 380.652 
93.352 23,008 7,704 374,306 3.288 501.658 



TABLE B-6 
Annual Water Quantities Conveyed through Each 

Pumping and Power Recovery Plant of Project Transportation Facilities 
(Acre-Feet) page 8 of s 

California Aqueduct (continued) 

West Branch, California Aqueduct (continued) 

I I Fill tional Storaae Water Recrea- I FiM tional Storage Water Recrea- I 
I Warne Powerplant 

Calendar 
Year 

Castaic Powerplant 

Initial Opera- Reservoir I Initial Opera- Reservoir Deliveries 

I 

Water Losses changes Supply tion Total 
(87) (88) (89) (90) (91) (92) 

Water Losses changes Supply tion Total 
(93) (94) (95) (96) (97) (98) 



TABLE B-6 
Annual Water Quantities Conveyed through Each 

Pumping and Power Recovery Plant of Project Transportation Facilities 
(Acre-Feet) Page s of s 

I California Aqueduct (continued) 

Calendar 
Year 

Coastal Branch, Califomia 
Las Perillas and 

Badger Hill Pumping Plants . - 
Initial Opera- Water 
Fill tional SUPP& 

Water Losses Delivery Total 
(991 (100) (101) 1102) 

Aqueduct 
Devil's Den, Bluestone, and Polonio Pass 

Pumping Plants and San Luis Obispo Powerpiant 
Opera- Water 
tional supply 

Losses Delivery 



Table B-7 Follows 



TABLE B-7 
Reconciliation of Capital Costs Allocated to Water Supply and Power Generation 

Upper Feather Division 
Frenchman Dam & Lake 
Grizzly Valley Dam & Lake Davis 
Antelope Dam & Lake 
Abbey Bridge Dam & Rese~oil  
Dixie Refuge Dam & Reservoir 

Total, Upper Feather Division 

Oroviile Division 
Multipurpose Facilities 
Specific Power Facilities 

Total. Oroville Division 

California Aqueduct 
North San Joaquin Diiision 
San Luis Division 

Total, California Aqueduct 

Delta Facilities 

Planning and Preoperation 

- -  - 
(Thousands of Dollars) 

Project Costs Allocated to Water Supply and Power Generation 

Costs of Capital Capital 
Miscellaneous Allowance Costs of Requested Cost Cost 

Income for Construction Excess Component Component 
Credied Future of Capacity and of Delta of Water 

to Price Delivery Future Water Transportation Supply 
Construction Escalation Structures Enlargement Charge Water and Power 

(a (b (c (d (e (f Charge (g Total 
(1) (2) (3) (4) (5) (6) (7) 

1 capital 
Total 
State 

Purposes 
(8) 

2.879 
7,364 
5.523 

519 
236 

16,521 

88,391 
897 

89,288 

2,844 
4,497 
7,341 

60,760 

0 

costs 
Allocated 
to Other 

Water 
Project 
Ca~ital 

Transportation Facilities 

Total, conservation Facilities 

Upper Feather Division 
Griuly Valley Pipeline 

North Bay Aqueduct 

45,345 59,200 0 0 1,178,595 0 1,283.140 

South Bay Aqueduct 

California Aqueduct 
North San Joaquin Division 
San Luis Division 
South San Joaquin Division 
Tehachapi Division 
Mojave Diiision 
Santa Ana Division 
West Branch 
Coastal Branch 
Total, Calfomia Aqueduct 

173,910 1.457.050 

East Branch Enlargement 

San Joaquin Drainage Facilities 

Total Transportation Facilities 

I Off-Aqueduct 
Power Generation Facilities I Land purchase-Kern water Bank 

38,326 5,657 12.821 17,041 0 2,389,559 2,463,404 

I Total throuah 2010 1 83.671 65.115 12.821 17.041 1.213.281 3.260.946 4,652,875 1 495.234 1 5.148.109 1 

1 140,711 

Unassigned and Davis-Grunsky 

a) Miscellaneous project receipts that are applied for accounting purposes to reduce the capital costs of the particular faciliies. 
b) These allowances are included for planning the future financial program, but not for determining current water charges. 

The costs shown in this appendix are based on prices prevailing on December 31,1993. 
c) See Table B-8. 
d) See Table 6-9. 

1 2,604,115 

e) See Table 8-13. A portion of these costs will be offset by power generation sales and credits. 
n The Dlannina and oreooeration costs of conselvation facilities include $44,456.000 of olannina costs financed from 

0 0 0 0 0 0 0 135.181 

. - 
' systems ~eknueand'not included in Table 30. 
g) See Table 8-10. Projected costs for Mojave Division include $16,000,000 for small hydro. 

135,181 



TABLE B-8 

State Water Project Capital Costs of Requested Delivery Structures 
(Dollars) 

Project Service Area 
and 

Water Supp/y Contractor 

Feather River Area 

County of Butte 
Plumas County Flood Control and 
Water Consewation District 

Thennalito lrrigation District (b 

Subtotal 

North Bay Area 

Napa County Flood Control and Water 
Consenration District 

Solano County Water Agency 

Subtotal 

Calendar Year Capital Costs (a 

south ~ a y  Area I 
Alameda County Flood Control and Water 
Consewation District, Zone 7 225,839 2,086 10,820 8,000 2,000 0 

Alameda Countv Water District 181.304 37.984 12.423 3.000 0 0 
Santa Clara vaky Water District I 421 3;584 10,072 1;000 0 0 
San Francisco Water Department (b 1,023,320 16,155 3,787 10,000 0 0 

Subtotal 1 1,430.884 59.809 37.102 . 22.000 2,000 0 

Central Coastal Area 

San Luis Obispo County Flood Control 
and Water Conservation District 

Santa Barbara County Flood Control 
and Water Consawation District 

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 

Subtotal 

Southern California Area 

Antelope Valley-East Kern Water Agency 
Castaic Lake Water Agency 
Coachella Vallev Water District 
Crestline-Lake kowhead Water Agency 
Desert Water Agency 
Liilerock Creek Irrigation District 
Metropolitan Water District of 
southern California 

Mojave Water Agency 
Palmdale Water District 
San Bernardino Vallev Municipal i 792i582 0 9.087 5.000 0 0 

Total 1 12.384.129 144.968 98,587 61.000 2.000 0 

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

Subtotal 

Total 
(7) 

131,052 0 0 0 0 0 
66,530 0 0 0 0 0 
79.699 0 0 0 0 0 

6,752,028 46.244 34.017 18.000 0 0 

a) Approximate only, not to be construed as invoice amounts. 
b) Not an SWP water supply contmdor. 
c) Not an SWP water supply contractor, but has contracted for water. 



TABLE B-9 

Calendar 
Year 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

Total 

1967 
1988 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

Total 

Capital Costs of Requested Excess Peaking Capacity 
Page 1 ot 2 

Total Advance Total Annual Surplus Money Net Overpayment 
Payments and Incremental Overpayment (+) Investment Fund Interest Rate or 

Credits for Costs for or (Percentage) Underpayment 
Excess Excess Underpayment (-) (b with 

Capacity capacity (Dollars) Interest 
(Dollars) (Dollars) (a JanuatyJune July-December 

(3) 
Ic 

(1) (2) (41 (5) (6) 

Metropolitan Water District of Southern California 
0 158,000 (1 58,000) 3.968% 4.184% (163.412) 

8,056,000 435.800 7,620,200 4.540% 5.057% 7,701,103 
9.094.963 1,878,270 7,216.693 4.815% 4.744% 15,524,533 
1,523,252 2,887,351 (1,364.099) 5.330% 5.540% 14,959,187 
8.310.651 3,059,310 5,251,341 5.946% 6.389% 21,369.973 
3,426,736 2,397,102 1,029,634 7.071% 7.125% 23,986,083 
1,086,045 1,146,648 (60,603) 5.154% 5.580% 25,238,017 

(4,244.807) 487,394 (4,732,201) 4.47709 4.977% 21,532,965 
(15.913.829) 25.041 (15,938,870) 6.023% 8.717% 6,014,116 

0 37,775 (37,775) 9.222% 10.351% 6,576,393 
0 2.085 (2,085) 7.089% 6.791% 7,038.51 5 
0 0 0 6.048% 6.021 % 7,469,662 
0 0 0 5.788% 6.182% 7,923,400 
0 0 0 7.171% 8.096% 8,539,736 
0 0 0 8.979% 9.671% w54.605 
0 0 0 11.500% 11.500% 10,461,314 

11,339,011 12,514,776 (1,175,765) 10,461,314 

San Gabriel Valley Municipal Water District 

0 25,730 (25.730) 4.815% 4.744% (26,611) 
184,422 44.053 140,369 5.330% 5.540% 117.587 
49,052 38,075 10.977 5 . W -  6.389% 136,751 
44,911 17.959 26.952 7.071% 7.125% 175.186 
61,588 5,900 55,688 5.154% 5.580% 242,927 

(20,283) 6,835 (27.098) 4.477% 4.97799 226.230 
(180,465) 0 (180,465) 6.023% 8.717% 49.198 

0 0 0 9.222% 10.351% 54,130 
0 0 0 7.069% 6.791 % 57,952 
0 0 0 6.048% 6.021 % 61,501 
0 0 0 5.788% 6.182% 65,237 
0 0 0 7.171% 8.096% 70.312 
0 0 0 8.979% 9.671 % 77,021 
0 0 0 11.500% 11.500% 86.133 

139,245 138.552 693 86,133 

Antelope Valley-East Kern Water Agency 

a) Overpayment or underpayment for each calendar year - column (1) minus column (2). 
b) Interest rates shown are annual rates. Interest is credited daily at applicable rates on funds deposited in the state's Surplus Money Investment Fund. 

Total 

cj Amounts shown are end-of-year balances. lnterest on overpahentiis credited at applicable Surplus Money Investment Fund lnterest Rates shown in cdumns(4) and (5) 
Interest on underpayments is charged at the 1980 Project lnterest Rate of 4.584 percent. 

55,882 37,407 18.275 134.869 



TABLE B-9 

Capital Costs of Requested Excess Peaking Capacity 
(Dollars) Page 2 of 2 

Annual Required Advance of Funds 

Incremental Costs and Advance Payments by Calendar Year Reach 
1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1981 Total 
(7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) 

Metropolitan Water District of Southern California 
lncremental Costs 

1.000 1,000 2,000 
43,500 43.500 87,000 
27,000 27,000 13.500 67,500 
29,700 29.700 14.600 74.200 

10,100 18,300 18,300 9,200 55,900 
1.600 19,300 25,800 12,900 59,800 
1,800 12.400 18,800 10,800 43,800 

12,600 37.800 31,600 82,000 
2,500 500 11,100 80,216 107,504 124,069 37.519 6,413 381 87 370,289 
1,200 1,800 19,100 19,100 12,800 54.000 
1,800 900 13.500 13,500 9.000 38,700 
700 14.000 66,947 133,357 128,099 54.821 5,327 946 2,076 406,273 
700 18,900 137,894 182.000 211,608 133,927 26,203 5.767 6,156 723.155 

51.500 444.600 537,247 860,024 998,985 699,281 193,286 17,947 29,456 2,085 3,834,411 
109.100 261,600 261,600 261,600 261,600 239,500 1,395,000 

964,270 1,650,947 1,426,925 673,041 221,100 256,165 5,192,448 
304.612 13,706 296,668 65,966 230.169 1,209,586 2,037,134 235,900 4,900 4,378,641 

Reach 
Number 

Current Adjustment 

1. Advance payments applied to incremental costs Amendment 2 (d 
25 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. Interest credits-Amendment 2 (e 

3. Advance payments applied to incremental costs Amendment 5 (f 

0 1,240,OW 1,483,180 2,469.325 (927,035) 1,729,160 3,215,258 2,967,475 1,690,000 (9,488,722) 

4. Interest credits-Amendment 5 (g 

1 5. Net required advance of funds 

San Gabriel Valley Municipal Water District 
lncremental Costs 

25.730 44,053 38,075 17,959 5.900 8,835 

I Total Unadjusted Incremental 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 (20,283) (174,133) 

2. lnterest credit 

3. Net required advance of funds 
0 184,422 49.052 44.911 61,588 (20,263) (180,465) (86.13$1 53,112 

I Antelope Valley-East Kern Water Agency 
lncremental Costs 1 

Total Unadjusted lncremental Costs for Past Payments 
1,645 6.326 15,076 11,748 2.018 308 96 190 

Current Adjustment 
1. Advance payments applied to incremental costs (d 

85,495 52.825 101.648 34,062 (12,794) (189,120) 0 0 (34.509) 37.407 
2. lnterest credit 

(1 6.234) (1 00,360) (116.594) 
3. Net required advance of funds (h 

85.495 52,625 101.648 34.062 (12,794) (205.354) 0 0 (134.889) (79.187) 

d) Actual payments are shown for 1965 through 1976, with 1981 adjusted to reflect overpayments and underpayments without interest for prior years. 
e) lnterest for overpayments and underpayments under provisions of Amendment 2 of the contract. 
1) Actual payments are shown for 1965 through 1973 with 1974 adjusted to reflect overpayments and underpayments without interest for prior years. 
g) lnterest tor werpayments and underpayments under provisions of Amendment 5 of the contract. 
h) Amounts in excess of incremental costs, under the provisions of the contract, reduce the Transportation Charge capital cost component of the agency's Statement of 

Charges for January 1981. 



Calendar 
Year 

1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

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 
1999 
2000 

2001 
2002 
2w3 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

Total 

TABLE B-10 
Capital Costs of Each Aqueduct Reach to Be Reimbursed through 

Capital Cost Component of Transportation Charge 
(Dollars) 

Upper 
Feather 
Division Reach 1 

13.290 
19,202 
7,517 
8,797 

1.551 ! 
North Bay Aqueduct 

Reach 2 
(3) 

0 
0 
0 
0 

0 
3.391 
5.011 
2,118 
4,292 

10,318 
(1,751) 
(1,063) 
12.046 
17,900 

12,972 
11,597 
19,560 
23,628 
42,733 

31.516 
12.952 
29.01 8 
29.978 
73,112 

75,611 
65.662 
57,158 
91,367 

111,600 

147.295 
357,720 

1.076.627 
2.31 7,681 
7,849,886 

10,020,277 
7,214,307 
1,648,060 

952,178 
537,996 

17,241 
7,287 

25,007 
2,000 
2,WO 

2.000 
2,000 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

32.920.288 

Reach 3A 
(4) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

218 
2.240 
2,955 
3,953 

19.910 

(1 0,752) 
(7,165) 

2,628 
3,290 

27,815 

1,309,599 
1,628,901 
1,013,327 

274.402 
215.980 

89.126 
73,879 
30.212 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

Reach 38  
(5) 

0 
0 
0 
0 
0 

9.953 
25.798 
17.653 
4,838 

2.526 
414 
983 

21,934 
17O,a61 

438.949 
1,551,023 

831.158 
46,428 
9.415 
8.480 

10.058 
39,878 

134,332 
45,091 
13,168 
23,138 
28.987 
62,240 
96.125 

43,157 
134.408 
517,615 

1,068,363 
3.41 6,370 

1,819.354 
1,670,798 

686,930 
376,268 
71,940 

70,738 
38,338 
81,821 
25,000 

178.000 

2.000 
2,000 
1,000 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

13.797.030 

Total 
(6) 

0 
0 
0 
0 
0 

26.634 
50,011 
27,288 
17.927 

14,395 
(1,120) 

2.430 
73,859 

261,054 

511.536 
1,609,877 

921.304 
133,706 
111,238 

60.815 
38.548 
87,384 

231,662 
181.058 
141.416 
144.314 
151,036 
474.1 80 
650,439 

610,692 
1,419,775 
2,687.961 
5,265,282 

13,542.562 
29,569.468 
22,387.778 
6,635,657 
2,661,448 
1,319,758 

254.040 
177.517 
240,599 
608,000 

1,005.000 

9,000 
9,000 
2,000 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

94.326.528 

Page 1 of 8 

South Bay Aqueduct 

Reach 1 
(7) 

97 
477 

1,466 
1.944 

18,789 
45,090 

195,965 
496.140 

1,130,378 

3,273,247 
1,548,884 

480,716 
2,549,118 

807,505 

898,074 
607,614 
965,119 
455,173 
52481 
24,505 
26.918 
24,468 
17,108 
57,619 

104,242 
176.062 
264,581 
111.106 
368,942 

(1 45,428) 
(44.778) 
429,225 
506.951 
34,103 

85,773 
126,268 
291.552 
143,€45 
252,154 

1,154,058 
408,329 
313,118 

5,000 
5,000 

5,000 
5.000 
3.000 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

18.281.778 

Reach 2 
(8) 

34 
166 
508 
674 

6,515 
15.639 
80,961 

148,516 
67,351 

180,596 
203,535 
69.182 
15,903 

153.454 

149,529 
50,423 
19,543 
9,618 
3.380 
4,645 

825 
4,010 
1.192 

561 
2.846 
3,625 
4,494 

17.151 
17.708 

3 . m  
18,971 
73,925 
36,354 
2.822 

14,720 
15,869 
36,876 
18,489 
30,038 

27.016 
53,704 
52,120 
6.000 
4,000 

4.000 
3.000 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1.634.099 

Reach 4 
(9) 

30 
144 
437 
560 

5.090 
12,285 
7,714 

24,945 
71,779 

307,685 
695,446 

2,284,291 
181,900 
85.425 

142,096 
293,304 
89,300 
3,860 

10.517 

5.035 
2,945 
6,016 
1.765 
1,165 

8.915 
3.225 
3,668 
8,515 
8.249 

6,533 
7,451 

38,185 
9.610 
5,034 

17,151 
28,305 
51.962 
37.738 
97.986 

53.820 
62,943 
77,600 
3.000 
4,000 

4.000 
4.000 
1,000 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

4.776.824 

Reach 5 
(10) 

57 
297 
959 

1,266 
12.545 
33.218 
21,930 
17.118 
68,028 

74,398 
35,102 

206.587 
264,410 
447,830 

1,690,200 
3,496,284 
2,931,101 

896.727 
154,358 

20,395 
26.090 
12,708 
65,587 
7.291 

12.701 
16,158 
14,028 
31,725 
38,045 

12,448 
37.824 
72.415 
92,846 
27,138 



Calendar 
Year 

1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

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 
1968 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

Total 

TABLE B-10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed through 
Capital Cost Component of Transportation Charge 

(Dollars) Page 2 of 8 

Reach 6 
(11) 

South Bay Aqueduct (continued) 

Reach 7 Reach 8 
(73) 

72 
336 

1,003 
1,149 

11,043 
27.385 
17,385 
3,568 
4,498 

22,765 
178,242 
939,832 

2.327.770 
637.266 

140,350 
147,183 
68,057 

162.300 
20.086 

17,750 
4,800 
7,449 

30,628 
1.086 
8,362 
8,651 
1,631 
2.134 
2.182 

1,397 
1,746 
8,143 
1,667 
2,129 

3,316 
3,597 
7,831 
5,091 

36,633 

7.496 
2,790 
8.924 
2,000 
3.000 

3,000 
3,000 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

4,896,523 

Reach 9 
(14) 

132 
640 

1,954 
2.454 

28,372 
563,114 
560,904 
149.874 
359,749 

(1.367) 
209.042 
129,902 

2,947,522 
1,921.844 

777.887 
379,764 
253,152 

32.000 
(15,718) 

39,084 
32,199 
9,693 

ll.433 
3,464 

26.186 
24,938 
17,123 
7,322 
7,102 

5,077 
6,074 

23,367 
13,301 
6,750 

12,239 
22,219 
33,822 
15,689 
86,697 

32,004 
36.426 
40.618 
4,000 
5,000 

5.000 
5.000 
1,000 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

8,834,048 

Total 
(15) 

496 
2,425 
7.455 
9,500 

95,872 
729,065 
904,994 
843.71 8 

1,705,829 

3,880,575 
3,048,485 
5.626.310 

10.103.597 
4,464,145 

3,850,714 
5,070.861 
4,412.955 
1,575,529 

234,411 

122,687 
95,064 
65.621 

134.260 
71.991 

167,482 
234,239 
306,960 
181,041 
445,267 

(114,604) 
29.565 

651,388 
662,851 
80.035 

151,052 
234,098 
459,429 
241,172 
567,819 

1,304,320 
622,495 
538.893 
26,544 
25,780 

25,780 
23.016 
5,252 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

53,926,433 

Reach 1 
(76) 
4,012 

10,559 
13,796 
7,370 

9.880 
11,953 
18,585 

123,170 
191.408 

153,765 
612,258 

1,993,284 
4,674,280 
5,877,189 

8,553,362 
9,678.607 
6,392.664 
3,542,767 
2,236,607 

98,138 
159,608 
105,581 
177.700 
239,144 

641,860 
274,381 
801.265 

1,05 1.792 
4,173,803 

(502.923) 
700,735 
706.115 

1,559.539 
677,949 

398,886 
804,585 

2,932,806 
6,931,215 

13,453,629 

13,917,900 
6,279,853 
2,513,167 
2,108,933 
3,012.760 

2,877,453 
9.998 
7,332 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

110,216,520 

California Aqueduct 
North San Joaquin Division 

Reach 2A Reach 26 Subtotal 



TABLE 6-1 0 

Capital Costs of Each Aqueduct Reach to Be Reimbursed through 
Capital Cost Component of Transportation Charge 

(Dollars) Page 3 of 8 

1 Year I (20) (21) (22) (23) (24) (25) I (26) 127) (28) 
Calendar 

California Aqueduct (continued) 

2007 
2008 
2009 
2010 
Total 

San Luis Division South San Joaquin Division 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

19,156,437 29,419,917 22.144.693 5,725,140 33,525,816 109,972,003 

Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Subtotal 1 Reach SC Reach 8 0  Reach 9 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

807.108 12,790,727 10,868,320 



TABLE B-10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed through 
Capital Cost Component of Transportation Charge 

fDollarsl Pam 4 of 8 

Calendar 
year t Reach IOA 

(29) 
Reach 115 

130) 

California Aaueduct (continued) 

South San Joaquin Division (continued) 
Reach 120 Reach 12E Reach 135 Reach 14A Reach 148 

(35) 
212 
733 
810 
325 

1,638 
3,834 

12.330 
22,102 
23.260 

91,290 
61,489 

104,436 
684,005 

1,655,024 

974,862 
525,653 

1,330.361 
1,223,457 

987,213 

193,255 
101.784 
19.584 
30.735 
25,164 

59,753 
49,972 

(653) 
9,846 

29.169 

28,987 
9,886 

17,478 
80,334 
9.523 

26.387 
20,921 

(75,101) 
121.772 
42,270 

50,730 
187,211 
108.713 

2,829 
3,772 

3,772 
3,772 

943 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Reach 14C 
(36) 

21 2 
741 
817 
327 

1,584 
3.884 

11,613 
21,828 
22,305 
65,565 

Reach 15A 

I Total 1 9,342,978 12,390,405 11,067,983 7,982,650 15,871,716 63,099,856 8,865,842 7,028,469 44.458.187 1 



TABLE 6-10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed through 
Capital Cost Component of Transportation Charge - 

(Dollars) Page 5 of 8 
I I 

Calendar 
Year 

1952 
1953 
1954 
1 955 

1 956 
1957 
1958 
1959 
1960 

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 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 
Total 

South San Joaquin (continued) 1 
Reach 16A Subtotal I 

California Aqueduct (continueo 
Tehachapi Division 

Reach 17E Reach 17F Subtotal Reach 18A 
Mojave Division 

Reach 19 Reach l9C 
(44) (45) 

Reach 20A 
(46) 

2.561 
7,246 
9.506 
2.529 
2,440 
9,035 

15,391 
23,605 
40.523 

34.918 
10,323 
39.706 
43,342 

108.519 
159,282 
645,078 

1,889.601 
5,939,151 
3,652,478 

1,074,759 
471,963 
88.416 

138,673 
68.157 

59.967 
117,878 
51,615 
37,085 

308,188 

48,625 
33,869 
40,793 
17,504 
72.697 

2,510,926 
624.694 
(63,864) 
152,941 

(585.538) 
(164.624) 

230,195 
92.315 
3,772 
4.715 

4.715 
4,715 

943 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 



TABLE B-10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed through 
Capital Cost Component of Transportation Charge 

IDollars) Page 6 of 8 

1977 
1976 
1979 
1980 

1981 
1982 
1483 
1984 
1985 

1986 
1987 
1966 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

Total 

Reach 208 Reach 21 

California Aqueduct (continued) 
Mojave Division (continued) 

Reach 22A Reach 228 Reach 23 
(49) (50) (5 1) 

35 2,013 2,074 
71 5,752 6,886 
369 8,560 7,849 
176 2,754 2,725 

216 2,905 2,961 
800 10.757 10,962 

1.397 18.717 18,578 
1,844 25,421 20,372 
11.029 136.751 17.152 

14,517 215,659 9.546 
4.186 164,168 4.336 
17,081 237,695 7.228 
22.793 262.996 6,863 
65.689 627,655 11,838 

178,538 1.746.245 31,078 
367,961 3,146,126 62,135 

1,145.768 4,586,850 102.207 
1,515,147 7,750,476 260,659 
2,061,810 23,451,612 1,240,798 

432.464 16.772.680 1,922.115 
324.865 3,766,894 48,049 
36,179 1,623,274 24,333 
54.198 5,699.605 130.567 
19,453 4,793,560 19,467 

24,732 3,103,916 84,188 
49.445 1.654.122 60,112 
16.183 677,448 36.484 
10,675 560,506 10.634 
121.171 2,239,224 64.447 

6.458 (774,614) 160,882 
14,459 432274 437,307 
10.363 451.426 2,199,973 
6.052 (38,439) 1,369,400 

1,985,548 667,645 974,482 

3,328,852 1,209,695 235,591 
67.209 4,588.697 161.279 
353,697 1,332.252 600,393 
539,725 4.840.901 1.577.426 
(68,667) 9.910.321 1,564,466 

(11,722) 9,168,866 3,980.862 
76,343 5,410,427 9,245,212 
45,790 2,136,717 17,289,001 
1,686 711.965 7.91 2,713 
1,886 64,124 1,369,982 

1,886 18,860 943 
1.886 18.860 943 

0 5,658 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Reach 24 Subtotal 
(53) 

21,386 
65,938 
87.036 
29.357 

31,562 
116,825 
199,237 
255,386 
449.110 

777.154 
817.994 

1,205,145 
1,495,651 
2,916.174 

6,629,975 
11,009.612 
21,076,184 
37,268,731 
59,277,133 

29,292.507 
7,085,469 
6,247,801 
7,246,472 
5.731.466 

3,837.735 
2,708,024 
1.711.657 
1,761,339 
5,929,927 

1,767,428 
8,694,048 
13,951,622 
10,964,961 
6,644,534 

8,595,643 
6.715.371 
3,194,941 
6,580,454 
10,026.657 

13,409,359 
16,309,643 
21,384,937 
9,671.408 
1,476.738 

42,435 
42.435 
9,430 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Santa Ana Division 
Reach 25 Reach 26A 



. 

2010 I 0 0 0 0 I 0 0 0 0 0 

Total 1 24,008,898 23,476,323 53,682,479 204,366,700 1 34,923,682 30.882.712 134,785,760 61,654.245 74,905,836 

TABLE B-10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed through 
Capital Cost Component of Transportation Charge 

(Dollars) Page7of8 

a) Includes excess capacity costs (not shown in Table B-9) allocated to YWDSC in the following years and repaid under Article 24(c) of its contract: 1970 - $362,000: 
1971 - $6,198,000; 1972 - $139,000. 

Calendar 
Year 

California Aqueduct (continued) 
Santa Ana Division (continued) 

Reach 286 (a Reach 28H Reach 2W Subtotal 
(56) (57) (58) (59) 

West Branch 
Reach 29A Reach 2GF Reach 29G Reach 29H Reach 29J 
(60) (61) (62) (63) (64) 



Calendar 
Year 

1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

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 

I Total 

TABLE B-10 

Capital Costs of Each Aqueduct Reach to Be Reimbursed through 
Capital Cost Component of Transportation Charge 

(Dollars) 

West Branch (continued) 
Reach 30 
(6) 

1,408 
4.346 
5.743 
1.943 

2.077 
7,684 

13,931 
44,384 
84,703 

123.330 
348,366 
521,491 

1.372.464 
3,383,950 

9,364.753 
17.61 8,827 
15,736,691 
16,228,175 
22,330,328 

16,890,503 
3,818,001 

13.426.222 
2,988.31 8 
1,808.235 

1,253,067 
345.023 
763.445 
282.1 45 

2,055,206 

275.460 
351.376 
566.630 

1,118,954 
284,243 

21 3,476 
159,728 
222,735 
156,017 
121,773 

233.430 
215.326 
296.791 

17.917 
13.202 

13.202 
9,430 
2.829 

0 
0 

0 
0 

Subtotal 
(66) 

5,655 
17,457 
23,074 

7,609 
8,348 

30,877 
55,142 

134,727 
255,409 

239,953 
671,447 

1,167,566 
2,232.275 
4,943,858 

14,872,117 
53,187,979 
57,595,765 
34,690.908 
50,497.652 

40,115,145 
2,874,264 

25,999,878 
4,334,592 
4,782,778 

4,931,230 
7,238,418 

11,312,134 
24,133,453 
32,733.044 

22,193,909 
18,460,292 
7.844.089 
4,483.129 
2.702.880 

862.660 
1.565.686 
2,727,194 
1,752,565 
1.857.572 

2,395,586 
5,924,121 
5,025,406 

529,023 
5,742,870 

9,053,743 
25.461 
10.373 

0 
0 

0 
0 

California Aqueduct (continued) 
Coastal Branch 

Reach 31A Reach 33A Reach 34 Reach 35 
(67) (68) (69) (70) 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

28,046 49,114 0 7,441 
34,404 70.450 0 8,507 

13,801 17,868 0 1,501 
10,121 7,798 0 524 
20,470 14,299 0 880 

315.418 26.963 0 1,687 
747,023 36,178 0 2,118 

2,258.915 35,864 0 1,736 
6,310,419 38,331 0 1,891 
2,707,560 30,784 0 1,324 

423,797 26,549 0 907 
269,194 24,368 0 851 

164,446 32,230 0 1.315 
131,332 17,601 0 522 
182,493 16,154 0 542 
190,866 18,799 0 463 
64.582 36,012 0 2,255 

198,266 88,898 0 5,088 
91 8,473 81,305 0 1.834 
52,994 83,300 0 1,302 
38,182 108,951 0 1,505 

189,070 337.328 0 1.029 

19,897 (214,426) 0 1,254 
(16,381) (167,229) 0 442 

85,496 9,225 0 654 
28,568 6.794 0 570 
36,834 16,371 0 1.452 

82,394 150.211 0 13,472 
55,224 975,376 0 87,488 

184,901 1,056.072 0 94.543 
97,674 819,912 0 73.372 

127,746 1.004.455 0 89,486 

165,592 1.541.058 0 117,805 
189,559 2,905.906 3,414 153,697 
345,026 10,224,456 1,027,996 1,033,746 

9,000 77,621,453 19,110.773 5.499.848 
9,000 83,357.494 34,953,399 31,641.431 

8,000 16,221,962 3,383,923 20,553,087 
8,000 796.302 71,188 237.510 
4,000 357.159 31,898 94.244 

0 357.159 31,898 94.244 
0 357.233 31,904 94.263 
0 147,800 13,200 39.000 
0 0 0 0 

Subtotal 
(71) 

0 
0 
0 
0 

0 
0 
0 

84.601 
113,361 

33,170 
18,443 
35,649 

344,068 
785,319 

2,296,515 
6,350.641 
2.739.688 

451,253 
294,413 

197,991 
149,455 
199,189 
210,128 
102,849 

272,252 
1.001.612 

137,596 
148,638 
527,427 

(1 93.275) 
(183.168) 

95,375 
35.932 
54,657 

246,077 
1,118,088 
1,335,516 

990.958 
1,221,687 

1,824,455 
3,252.576 

12,631,224 
102,241,074 
149,961.324 

40,166,972 
1,113,000 

487.301 
483.301 
483.400 
200,000 

0 

Total 
(72) 
98.857 

309,387 
394,688 
159.842 

255,679 
708,753 

1.331.616 
2.088.156 
2,922,784 

4.646.333 
5,626,085 

18,978,544 
31,545.1 74 
57.929.345 

124,742,364 
187,459,367 
192,588,710 
182,527.1 18 
206.717.987 

158.41 0,229 
68,227.010 
45,109,065 
24,034,794 
21,059,112 

17,168,973 
15,160.414 
18,657,265 
31.204.354 
73.864.439 

15,317.353 
38,359,936 
34,982,020 
24,598,988 
15,163,594 

14,311,618 
12,788.208 
12,386,649 
33.944.808 
35,083,520 

41.240.913 
36,374.310 
54,800,127 

117.510.740 
186,968,393 

54,184,186 
1.347.534 

578,741 
483.301 
483,400 
200,000 

0 

Page 8 of 8 

Grand jW 



TABLE B-11 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed through 

Minimum OMP&R Component of Transportation Charge 

Calendar 
Year 

(Dollars) Page 1 of 8 

~&ther 
Division 

(1) 

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 

(422) 
643 

2.599 

2.595 
2.595 
2.600 
2,672 
2.687 

2,730 
2,774 
2.912 
3,058 
3.211 

3.372 
3,372 
3,372 
3,372 
3,372 

3,372 
3.372 
3,372 
3,372 
3.372 
3.372 
3.372 
3,372 
3,372 
3.372 

3,372 
3.372 
3,372 
3,372 
3.372 

3,372 
3,372 
3,372 
3,372 
3,372 

3,372 
3.372 
3.372 
3.372 
3,372 

3.372 
3.372 
3,372 
3.372 
3,372 

3,372 

3.372 
3,372 
3,372 

UDDW 

Reach 1 
(2) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

467,483 
548,655 

646,055 
440,737 
430,122 
766.760 
859.928 

882,574 
901,007 
901,302 
906,459 
907.733 

907,883 
908.060 
908,221 
908,361 
909,464 
909.447 
909.618 
909.748 
909,923 
910,177 

91 0,241 
911,491 
911.262 
911.460 
911.425 

911,440 
912.118 
912,072 
912.066 
911,799 

911.782 
911,799 
911,787 
911,785 
911,778 

911,748 
911,748 
911,682 
911,681 
911.681 

911.681 
911.678 
911,673 
911.682 
911,685 

40,540,961 

Reach 2 
(3) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

178,186 
244,901 

302,482 
190,248 
223,952 
206.119 
244,255 

259,282 
250,739 
250,833 
252.315 
252.323 

252,422 
252,423 
252,425 
252,426 
252.433 

252,433 
252,434 
252,435 
252,436 
252,439 

252,439 
252.447 
252.446 
252.447 
252.447 

252.447 
252,451 
252,451 
252,452 
252,450 

252.450 
252.451 
252,450 
252,450 
252.450 

252.450 
252,450 
252,450 
252.450 
252.450 

252,450 
252,450 
252.450 
252.450 
252,450 

11,691,169 

North Bay Aqueduct 

Reach 3A 
(4) 

South Bay Aqueduct 

Reach 38 
(5) 

0 
0 
0 
0 
0 

0 
0 

130 
80,875 
94,872 

45,579 
37,895 
32.993 
46,498 
37,707 

60,786 
78,400 
56,318 
73,852 
81,770 

100,779 
191,985 
80.21 8 

139,082 
259,561 

229.424 
309.138 
329,867 
371,179 
423,365 
425,242 
276,649 
279,855 
307,055 
355.441 

370,645 
366.01 9 
368,298 
368,163 
368,505 

368.545 
368,592 
368,635 
368.673 
368,970 

388,965 
369,012 
369,048 
369,094 
369,162 

369.181 
369,517 
369.456 
369.509 
369.499 

369,504 
369,687 
369,676 
369.673 
369,602 

369,598 
369,603 
369,599 
369,599 
369,597 

369,589 
369,589 
369.571 
369,571 
369,571 

369.571 
369,570 
369,569 
389,571 
369,572 

19,573.883 

Total 
(6) 

0 
0 
0 
0 
0 

0 
0 

130 
80,875 
94,872 

45,579 
37,895 
32.993 
46.498 
37,707 

60,786 
78,400 
56,318 
73.852 
81,770 

100,779 
191,985 
80.218 

139.082 
259,561 

229,424 
309.138 
329.867 

1,250,757 
1,337,165 

1,577,924 
1,168,640 
1,147,927 
1,635,644 
1,860,389 

1,936.91 5 
1.946,004 
1,947.11 0 
1,958,142 
1,960.431 

1,960,785 
1,961,102 
1,961,392 
1,961,645 
1,963,627 

1,963.596 
4,963,904 
1,964,140 
1,964,452 
1,964,909 

1,965,026 
1,967,274 
1,966,863 
1,967,217 
1,967,154 

1,967,182 
1,968.401 
1,968,320 
1,968,308 
1,967,828 
1,967,799 
1,967,831 
1.967.807 
1.967.805 
1,967,792 

1,967,738 
1,967.738 
1,967,620 
1,967,619 
1,967,619 

1,967,619 
1,987,613 
1,967,605 
1.967.620 
1.967.626 

90,913,333 

Reach 1 
(7) 

Reach 2 
(8) 

0 
5,522 

20,639 
15.574 
45.71 8 

23,799 
32.798 
44,277 
48,339 
44,852 

25,666 
30,606 
36,172 
57,081 
48,111 

47,862 
48,926 

125,224 
76.849 

212,974 

130,127 
141,702 
84,370 

113,797 
207,479 

285,911 
163.719 
186,324 
163,551 
251.423 

152,492 
449,945 
596,180 
548,318 
478,656 

416,262 
415,029 
415,204 
417.688 
417,792 

417,951 
417.965 
417,980 
41 7,993 
41 8.088 

41 8,088 
418,101 
418,112 
418,127 
418.150 

418.154 
418.264 
418,243 
41 8,261 
418.257 

418,259 
418,318 
418,314 
418,314 
418,290 

418,289 
418,290 
418,289 
418,289 
418,289 

418,285 
418,285 
418,280 
418.279 
418,281 

418,280 
418.281 
418,278 
418.280 
418.279 

21,662,441 

Reach 4 
(9) 

Reach 5 
(10) 

0 
0 
0 
0 
0 

0 
0 

708 
706 

71,376 

38.735 
100.106 
28.810 
81,623 
36,682 

91.096 
102.083 
50,289 
91,380 

110,792 

204.787 
116.675 
151,861 
34,457 

247,387 

158,961 
282.218 
369,651 
495,200 
565,790 

91.654 
505,058 
453.730 
428.190 
435.718 

464.735 
530.51 9 
530,489 
536.971 
538,449 

538,778 
538,983 
539,174 
539,369 
540,711 
540,707 
540,901 
541,053 
541,279 
541,598 

541,656 
543,215 
542,919 
543,165 
543,125 

543.151 
543,979 
543.919 
543,918 
543,587 

543,564 
543,589 
543,566 
543,568 
543,564 

543,515 
543,519 
543.444 
543,428 
543.449 

543,441 
543,444 
543.420 
543,444 
543.434 

26,914.460 



TABLE B-11 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed through 

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 
1986 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 

2016 
201 7 
201 8 
201 9 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

Minimum OMP&R Component of 
(Dollars) 

South Bay Aqueduct (continued) 

Reach 6 Reach 7 Reach 8 Reach 9 Total 
(11) (12) (13) (14) (15) 

0 0 0 0 0 
0 0 0 0 42.91 8 
0 0 0 0 168.358 
0 0 0 0 184.729 

2,634 6.490 4,704 12.904 378,874 

4,707 10.328 9,233 25.519 408,397 
2,712 7,659 10.81 2 34.347 634,505 
3,109 7,960 10,166 40,372 584,482 
3,944 5.975 8,795 38,566 669.346 
2.464 (1,991) 6,870 28,210 598,348 

3.116 9,394 9,895 31.068 526,068 
5,125 10,247 12,054 44,699 607.578 
4,178 7,5M) 4,890 43,816 570,551 
7.812 7,564 5,523 48,054 727,158 

18,120 14,683 18,325 68,377 908,648 

10,873 5,557 19,920 49,921 963,429 
2,228 8,391 89,579 866,312 

(1.404) (240) 16,766 (5.313) 104,078 1,137,690 
1,269 29,294 7,351 106,835 1,176,630 
3,621 24,270 17,404 110,852 1,850.894 

4,038 20,109 17.586 98,143 1,524.638 
2.236 22.870 21.919 202,590 1.91 3,949 

(2,047) 48,781 45,573 216,434 2,177,104 
4,449 44,017 23.563 455,058 3,014,144 

13,097 74,565 57,920 238,066 3,311,137 

11.614 31,084 46.864 363,354 3,038,663 
15.273 25,182 37.949 416,375 3,440,431 
30,214 41,049 49,157 335,477 3,383,953 
9,740 54,865 114,259 179,358 3,498,173 

31,158 69,387 119,277 247,718 3,851,985 

22,422 (18,755) 99,510 261,979 2,493,193 
37,820 384,326 102,762 186,630 4,681,219 
35,285 232,456 120,354 290,894 6,171,228 
67,020 60.760 73,495 342.276 7,783.525 
70,253 63,797 77.463 448,554 5,541,065 

75,004 67,994 82,755 473,244 5,443,366 
78,611 71,322 86,598 374.006 5,587,194 
78,751 71,276 86,229 373.978 5,592.139 
79,218 71,699 86.736 376,011 5,625,847 
79.218 71,699 86,736 376,011 5,628.815 

79.249 71.728 86.769 376.160 5,630,256 
79,249 71,728 86,769 376,160 5,630,668 
79,249 71,728 86,769 376,160 5,631,049 
79,249 71,728 86,769 376,160 5,831,418 
79,249 71,728 86,769 376,160 5,634,071 

79,249 71,728 86,769 376.1 60 5,634,052 
79,249 71,728 86.769 376,160 5,634,444 
79,249 71,728 86,769 376,160 5,634,748 
79,249 71,728 86,769 376,160 . 5,635,187 
79,249 71,728 86,769 376,160 5,635,810 

79,249 71.728 88,769 376,160 5,635,937 
79.249 71.728 86,769 376,160 5,638,995 
79.249 71,728 86,769 376,160 5,638,420 
79,249 71.728 86,769 376,160 5,638.902 
79,249 71,728 86,769 376,160 5,638,822 

79,249 71.728 86,769 376.160 5,638,868 
79,249 71.728 86,769 376,160 5,640,503 
79.249 71.728 86,769 376.160 5.640.387 
79.249 71,728 86.769 376,160 5,640.380 
79,249 71,728 86,769 376,160 5,639,730 

79,249 71,728 86,769 376,160 5,639,685 
79,249 71,728 86,769 376,160 5,639,732 
79.249 71,728 86,769 376,160 5,639,694 
79,249 71,728 86.769 376.160 5,639,693 
79,249 71,728 86.769 376.160 5,639,683 

79,249 71.728 86.769 376,160 5.639.594 
79,249 71.728 86,769 376,160 5,639,599 
79,249 71,728 86,769 376,160 5,639,448 
79.249 71,728 86,769 376,160 5,639.427 
79.249 71.728 86,769 376,160 5,639,454 

79,249 71.728 86,769 376.160 5,639,443 
79,249 71,728 86,769 376,160 5,639,446 
79,249 71,728 86,769 376,160 5,639,409 
79,249 71,728 86,769 376,160 5,639,449 
79.249 71.728 86,769 376,160 5.639.437 

3,589,129 4,182,887 4,622,640 20,296.953 294,020,523 

Transportation Charge 
Page 2 of 

California Aqueducf 
North San Joaquin Division 

Reach 1 Reach 2A Reach 2 8  Subtotal 
(16) (1 7) f 18) (79) 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

1,001.998 228,359 103,116 1,333,473 
933,116 301,596 188,194 1.422.906 
971,602 306,198 151,539 1,429.339 

1,103,021 254.786 113,694 1,471,501 
1,107,855 230,906 110,109 1,448,870 
1,150.864 221,445 100.221 1.472.530 
1,272,034 231,383 117.156 1,620,573 
1.434.736 455.110 201.075 2,090,921 

1,519.801 217,348 453,400 2.1 90,549 
1,913,643 292,380 196.564 2.402.587 
1.860.456 306.503 188,214 2,355,173 
1,848,109 231.339 145,205 2,224.653 
2,365,408 472,660 247.608 3,085,676 

435.371 154,231 3,241,290 2,651.688 
3,192,562 599.785 244,662 4,037,009 
4,245.307 802.903 273.079 5.321.289 
4,374,183 81 0.669 291,622 5,476.474 
5,135,068 81 1,987 278.258 6,225,313 

5,372,130 995,309 391,351 6,758,790 
5,154,862 998.049 380,389 6,533.300 
5,135,313 841,967 369.148 6,346,428 
5,551,948 853,165 910,818 7.31 5.931 
6,772,013 1,082,175 892.047 8,746,235 

6,832,210 1,099,404 599.948 8,531,562 
9,511,638 1,445,945 686,072 11,643,655 

10,207,090 1,436,282 863,887 12,507.259 
10,322,155 1,840,438 595.217 12,757.810 
10,625,392 2,072.645 653,901 13,351,938 

10,845.718 2,089.394 697,407 13,632,519 
11,117,585 2,102,287 726,720 13,946,592 
11,130,941 2,103,311 726,915 13,961,167 
11,184,351 2,115,431 730.450 14.030.232 
11,189,849 2,117,723 731,152 14.038.724 

11,187,797 2,118,862 731.429 14,037,888 
11,188,559 2,118.971 731.524 14,039,054 
11.189.257 2,119,300 731,626 14,040,183 
11,189.871 2,119,793 731,T15 14.041.439 
11,194,654 2,122,246 732,525 14,049,425 

11,194,587 2,122,333 732,552 14,049,472 
11,195,318 2,122,626 732,642 14.050.586 
11,195,883 2,122.856 732,712 14.051.451 
11,196,642 2,123,348 732,863 14.052.853 
11,197,748 2,124,000 733.062 14,054,810 

11,198,014 2,123,986 733.057 14,055.057 
11,203,453 2,127.041 733.991 14,064,465 
11,202,451 2,126.410 733.798 14,062,659 
11,203,306 2,126.891 733,946 14,064,143 
11,203.160 2.126.832 733,927 14,063,919 

11.203.226 2,126,930 733.958 14.064.114 
11,206,168 2,128,446 734,422 14,069,036 
11.205.967 2,128,324 734.384 14,068,675 
11,205,940 2,128,362 734.395 14,068,697 
11,204.777 2,127,733 734,203 14,066.713 

11,204.704 2,127,674 734,184 14,066,562 
11,204,782 2127,739 734,205 14.066.726 
11,204,727 2,127,648 734,177 14,066.552 
11,204.719 2,127,684 734,188 14,066.591 
11,204,689 2,127,700 734,193 14,066,582 

14,204,553 2,127,541 734,144 14,066.238 
11,204,556 2,127,561 734,151 14.066.268 
11,204,272 2,127,458 734,119 14,065,849 
11,204.263 2,127,349 734,086 14,065,698 
11,204,269 2,127,504 734,133 14.065.906 

11,204,268 2,127,443 734,114 14.065.825 
11,204,259 2,127.492 734.130 14,065,881 
11.204.229 2,127.325 734.078 14,065,632 
11,204.272 2,127.461 734.120 14,065,853 
11,204,283 2,127.355 734.088 14,065,726 

561,068,269 104,802,277 39,188.270 705,058.816 



TABLE 0-1 1 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed through 

Calendar I Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Subtotal / Reach 8C Reach 8D 
Year (20) (21) 122) (23) (24) (25) (26) (27) Reach9 (28) I 

- 
Minimum OMP&R component of Transportation Charge 

(Dollars) Page 3 of 8 

California Aqueduct (continued) 

Total 1 39,784,239 228,448,379 48,058,899 23,053,681 41,149,329 380,494,527 ( 12,093.631 47,505.189 38.874.405 1 

San Luis Division South San Joaauin Division 



TABLE B-1 1 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed through 
Minimum OMP&R Component of Transportation Charge 

(Dollars) D=nm A .-.* n 

I California Aoueduct (continued) -I 

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 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

201 1 
201 2 
2013 
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 

Reach 1OA Reach I 18 
(30) 

0 
0 
0 
0 
0 

0 
0 
0 

59.077 
85,758 

80,282 
84.287 
92,257 
98.103 

124,105 

69,715 
108,644 
106,702 
85,942 

120.896 

77,034 
158,196 
136,321 
164,515 
252,692 

266,196 
337,838 
295,228 
267,472 
361,236 

331,944 
328,904 
390,561 
489,359 
545,207 

584,661 
578,250 
578,556 
582.1 42 
582.940 

583,160 
583.264 
583,367 
583,491 
584,261 

584,263 
584,378 
584,440 
584,611 
584,748 

584,803 
585,713 
585,526 
585,690 
585.648 

585,682 
586,145 
586,115 
586,103 
585,957 

585,881 
585,924 
585,904 
585,910 
585,909 

585,874 
585,877 
585.841 
585,817 
585.858 

585,840 
585,850 
585.803 
585.853 
585.805 

Reach 120 
(37) 

0 
0 
0 
0 
0 

0 
0 
0 
0 

94,171 

95,075 
98,647 
74,238 
74,914 
61,799 

33,655 
91,547 
72,585 
56,331 

123,120 

33,420 
142,657 
124,693 
109,487 
206,439 

259,524 
329,989 
224,836 
206.578 
221,553 

274.801 
276,024 
276.674 
421,248 
470,043 

504,249 
528,111 
527.918 
531.425 
532,718 

532.913 
533,081 
533,249 
533,449 
534,697 

534,700 
534,888 
534,986 
535,263 
535.485 

535.573 
537,048 
536,746 
537,010 
536,941 

536,995 
537,747 
537,699 
537,679 
537,443 

537,319 
537,390 
537,356 
537,366 
537.364 

537,307 
537,313 
537.256 
537,216 
537,283 

537,255 
537,269 
537,192 
537,274 
537.1 95 

South San Joa 

Reach 12E 
(32) 

0 
0 
0 
0 
0 

0 
0 
0 
0 

123,374 

91,389 
115,592 
114.843 
193.523 
117,194 

147,908 
175,039 
170,578 
174,147 
167,249 

113,272 
224,190 
203,707 
188,738 
239,944 

361,905 
472,860 
378.523 
595,088 
478,313 

374,143 
401,553 
472,035 
691,081 
764,111 

81 5,654 
820,335 
820,888 
825,928 
826,760 

quin Division 

Reach 138 
(33) 

0 
0 
0 
0 
0 

0 
0 
0 
0 

152,424 

167.142 
146.096 
221.385 
141,540 
108,154 

134,063 
137,975 
151,120 
150,029 
164,749 

171,780 
224,079 
217,278 
245,949 
360.51 2 

348,601 
324,873 
318,463 
379,923 
673,308 

437,846 
424,161 
545,552 
698,019 
779,764 

837,945 
877,686 
878,172 
883.700 
884,879 

885.21 5 
885,369 
885,522 
885,705 
886,843 

886,848 
887.017 
887,106 
887,360 
887,563 

887,643 
888,988 
888,713 
888,956 
888,892 

888,941 
889,628 
889,584 
889,566 
889,349 

889,237 
889,301 
889,271 
889,279 
889.278 

889,226 
889,231 
889.1 79 
889,142 
889,202 

889,177 
889,190 
889,121 
889,195 
889,124 

(continued) 

Reach 14A 
(34) 

Reach 148 
(35) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

151,979 
124,831 
120,106 
143,866 
180.61 4 

177.086 
203,837 
139,662 
201,935 
189,132 

163,799 
195,002 
199,754 
329,448 
237,078 

321,053 
463,938 
41 1,089 
334,608 
442,420 

424.167 
728,297 
670.430 
576,527 
640,844 

687,974 
721.125 
720,982 
725,677 
727,187 

727,362 
727,551 
727,731 
727,897 
729,247 

729,211 
729,452 
729,528 
729,872 
729,985 

730,186 
731,698 
731,388 
731,702 
731,579 

731,648 
732,435 
732,402 
732,333 
732.181 

731,926 
732.053 
732,030 
732,028 
732,019 

731,983 
731,984 
731.920 
731.886 
731,955 

731.923 
731,930 
731,846 
731,959 
731.835 

Reach 14C 
(36) 

Reach 15A 4 

Total 1 41,597.267 28,910,331 25,851,416 40,685,550 43,280,148 285,644,301 36.939.112 28,192,862 277,118.395 

33'7 



TABLE B-11 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed through 
Minimum OMP&R Component of Transportation Charge 

IDollars) Paaa B of R 

Total ( 406,322,544 1,311,015,151 

Calendar 
Year 

1961 
1962 
1963 
1964 
1985 

1966 
1967 

California Aaueduct IcontinuedJ 

Tehachapi Division 
Reach 17E Reach 17F Subtotal 
(40) (4 1) (42) 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

3,471 0 3,471 
1,424,782 28,127 1,452,909 
1,777,260 49,949 1,827,209 
2,298.091 16,259 2.314.350 
2,403,430 35,193 2,438,623 

2,776,194 126.653 2,902,847 
3,845,464 63.936 3,929,400 
2.954.313 42.637 2,996,950 
3,539,402 45,997 3,585,399 
4,749,456 54,806 4.804.262 

5,469,195 64,906 5,534,101 
6,348,809 56,016 6,404,825 

14,152,909 96.401 14,249,310 
18,425,400 77.216 18,502,616 
18,160,112 137,926 18,298,040 

19,232,233 109.946 19,342,179 
16,699.386 98,310 16.797.696 
17,842,932 138,276 17,981,208 
17,586.947 88,598 17,675,545 
19,531,129 99,847 19,630,976 

19,510,173 131,502 19,641.675 
17,969,253 278.958 18,268,211 
18,203,069 203,271 18,406,340 
20,066,222 329,415 20,395,637 
21,246,323 346,947 21,593.270 

21,836,076 31 3,868 22,149,944 
21,630,334 270.526 21,900,860 
21,645,049 270,354 21,915,403 
21,709,583 272.114 21,981,697 
21,719,376 272,528 21,991,904 

21,699,145 272,573 21,971 -71 8 
21,700,499 272,622 21,973,121 
21,701,739 272,666 21,974,405 
21,702,611 272.687 21.975.498 
21,711,267 273,024 21,984,311 

21,711.159 272,998 21,984,157 
21,712,466 273,073 21,965,539 
21,713,470 273,061 21,966,551 
21.714.809 273,160 21,987,969 
21,716,760 273,161 21,989,921 

21,717,245 273,250 21,990,495 
21,726,864 273,592 22,000,456 
21,725,096 273.523 21,998,619 
21,726,611 273,612 22,000,223 
21.726.349 273,561 21,999,910 

21,726.460 273,563 22,000,043 
21,731,675 273,766 22,005,441 
21,731,320 273,765 22,005,085 
21,731,267 273,730 22,004,997 
21,729,212 273,734 22,002,946 

21,729,080 273,623 22,002,703 
21,729,216 273,674 22,002,890 
21,729,123 273,671 22,002,794 
21,729,109 273.668 22,002,777 
21,729,051 273,664 22,002,715 

21,728.61 8 273,662 22,002.480 
21,726,622 273,661 22,002,483 
21,728,317 273,645 22,001,962 
21,726,309 273,640 22,001,949 
21,728,306 273,657 22,001,963 

21,728,312 273,649 22,001,961 
21,728,288 273,648 22,001,936 
21,728,250 273,625 22,001,875 
21,798,316 273,663 22,001,979 
21,728,342 273,616 22,001,958 ' 1,145,062,276 13,710,431 1,158,772.707 

South San Joaquin Division (continued) 

Reach16A Subtotal 
(38) (39) 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

Reach 18A 
(43) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
36,699 
36,207 
30,525 
40,566 

11 8,610 
93,565 
91.815 
99,670 

116,487 

316,675 
447,834 
345,246 
267.573 
298,927 

706,412 
1,260.974 
1,236,942 
1,051,949 
1,296,419 

1,427,786 
1,165,742 
1.71 1,274 
1,609,970 
1,856,897 

2,046,670 
1,906,945 
1,910,742 
1,922.81 4 
1,925,579 

1,925,556 
1,925,921 
1.926.257 
1,926,521 
1,928,867 

1,928,813 
1,929,220 
1,929,443 
1,929,902 
1,930.268 

1,930,530 
1,933,144 
1,932,648 
1,933,127 
1,932,977 

1,933,044 
1,934,455 
1,934.377 

I 1,934,302 
1,933,667 

1,933,654 
1,933,775 
1,933,753 
1,933.742 
1,933,724 

- 
Mojave Division 

Reach 19 Reach l9C 
(44) (45) 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
135,675 0 
146,739 0 
90.404 0 

122,584 0 

Reach 20A 
146) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
130,711 
161,838 
115.571 
137,684 

182,927 
180,884 
21 5,673 
261,205 
290.71 9 

325,381 
276.072 
366,192 
41 3.690 
450,422 

347,806 
81 7,859 
584,862 
368.764 
474,640 

1,024,673 
666,539 

1,114,313 
1,067,706 
1,146,234 



calendar/ Reach 20B Reach 21 Reach 22A Reach 22B Reach 23 Reach 24 Subtotal 1 Re;2,25 Reach 26A 
Year (47) 148) 149) 150) 151) (52) 153, (55) 

TABLE B-1 1 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed through 
Minimum OMP&R Component of Transportation Charge 

(Dollars) Page 6 of 

California Aqueduct (continued) 

2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

Mojave Division (continued) Santa Ana Division 



TABLE B-1 1 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed through 
Minimum OMP&R Component of Transportation Charge 

(Dollars) 
I California Aaueduct (continued) 1 

Calendar k Santa Ana Division (continued) 

Reach 28G Reach 28H Reach 2BJ Subtotal 4 Reach 29F 
(6 1) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
159,249 
339,363 
158,366 
176,676 

215,588 
116,939 
342.479 
285,575 
224.472 

123,216 
190,480 
149,816 
80,998 
295,854 

457,562 
212,755 
254.893 
405,691 
382,868 

304,513 
327,195 
375,031 
564,930 
641,319 

649,725 
668.906 
657,302 
667,642 
683,305 

681,295 
683,173 
684,866 
685,781 
698,751 

697.829 
700,664 
701.026 
704,840 
704,343 

707.556 
720,923 
718,156 
721,567 
719,656 

720,540 
727,654 
727,564 
726,313 
726,252 

722,227 
724,110 
724,021 
723.907 
723,716 

723,672 
723,612 
722,996 
722,761 
723,400 

723.057 
723,059 
722,221 
723,611 
721,942 

35,119,809 

West Branch 

Reach 29A 
(60) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
719.255 
779,949 
883.312 

1,049,990 

1,220.429 
1,268,813 
1 ,I 74.708 
1,366,942 
1.698.257 

1.781.750 
1,919,982 
2,739,940 
3,460,638 
3,869,765 

3,785,131 
3,371,569 
3,459,707 
4,013,038 
4,033,592 

3,816,369 
4,260,887 
3,942,230 
4,689,252 
5,014.375 

5,150,243 
5,188,065 
5,193.697 
5,218,077 
5,220,901 

5,220,115 
5,220,487 
5,220,829 
5,221,095 
5,223,506 

5,223,429 
5,223,846 
5,224,069 
5,224,548 
5,224,909 

Reach 296  Reach 29H 
(63) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
234,196 
264,850 
350,160 
801.457 

624.614 
684,679 
415,641 
972.584 
874,259 

2,309.557 
2,223.146 
747,372 
543,274 
976,380 

1,478,950 
947,702 
884,734 

1,400,047 
3,093,315 

646,993 
1,037,521 
1,617,161 
3,806,690 
3.827.326 

3,814,355 
3,238,971 
3,207,252 
3.243.876 
3,299,238 

3,292,619 
3,299,060 
3,304,858 
3.307.998 
3,352.484 

3,349,357 
3,358,936 
3,360,261 
3,373,344 
3,371,495 

3,382,682 
3,428,322 
3.41 8,934 
3,430,547 
3,424,240 

3,426,937 
3.451.425 
3,451,078 
3.446.731 
3,446,562 

3,432,869 
3,439.278 
3,438,985 
3,438.531 
3,437,968 

3,437,715 
3,437,616 
3,435,366 
3,434,717 
3,436,872 

3,435,748 
3,435,592 
3,432,831 
3,437,612 
3,431,685 

166,587,615 

Reach 29J 
(64) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
88,198 
119,743 
(4,525) 
75,870 

98.268 
184 

17.764 
29,850 
288.303 

8,794 
414,230 
579,839 
718.154 
615,828 

1,029,535 
417,565 
456,842 
865,023 
751,391 

740,002 
783,079 
669,545 
705.779 
713,120 

711,315 
713,313 
713,526 
715.916 
715,916 

716,077 
716,077 
716,077 
716,077 
71 6,077 

716,077 
716,077 
716,077 
716.077 
716,077 

716.077 
716,077 
716,077 
716,077 
716,077 

716.077 
716.077 
716,077 
716.077 
716,077 

716,077 
716.077 
716,077 
716.077 
716,077 

716.077 
716,077 
716,077 
716,077 
716,077 

716,077 
716,077 
716,077 
716,077 
716,077 

38,815,062 

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 

1988 
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 



TABLE B-11 

Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed through 
Minimum OMP&R Component of Transportation Charge 

(Dollars) Pane R nf R 

Calendar 
Year 

I California Aaueduct (continued) 

West Branch (continued) 

Reach 30 Subtotal Reach 31A (a 
(67) 

0 
0 
0 
0 
0 

0 
0 
0 

509.726 
609,968 

Coastal Branch 

Reach 33A Reach 34 
(68) (69) 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

Reach 35 Subtotal Total 
(70) (71) (72) 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 

Grand 
Total 
(73) 

Total 111.903.287 772,029,696 199.944.176 22,999,986 6,547.060 5.252.938 234,744.160 5,855,307,767 6,240,427,988 

a) Includes certain costs to be assigned directly to Kern County Water Agency. Refer to Appendix B text discussion of Table B-16A under 'Project Water Charges." 



TABLE 8-1 2 

Variable OMP&R Costs to Be Reimbursed through 
Variable OMP&R Component of Transportation charge (a - - 

(Dollars) Page 1 of 

I I South Bav I 
I North Bay Aqueduct 1 ~quedu2  1 California Aqueduct 

Calendar 
Year 

Reach 1 

Barker 
Slough 

Pumping 
Plant 
(1) 

0 
0 
0 
0 

0 

Reach 3A 

Cordelia 
Pumping 

Plant 

Reach 38 

Cordelia 
Pumping 

Plant 

Reach I 

South Bay & 
Del Valle 
Pumping 
Plants (c 

36,970 
57.711 
74,134 

142,609 

192,605 

Reach 1 Reach 4 Reach 14A 

Buena 
Vista 

Pumping 
Plant 
(8) 

0 
0 
0 
0 

0 

Reach 15A 

Banks 
Pumping 

Plant 
(6) 

0 
0 
0 
0 

0 

Dos Arnigos 
Pumping 

Plant 
(7) 

0 
0 
0 
0 

0 

Teerink 
Pumping 

Plant 
(9) 

0 
0 
0 
0 

0 

(Solano) 
(2) 

(Napa) (b Tofal 
(3) (4) 

2009 283,112 
2010 291,934 

2011 296,749 
2012 320,959 
2013 321,045 
201 4 328,544 
2015 333,780 

2016 337,724 
2017 353,835 
2018 356,940 
2019 360,983 
2020 359,970 

2021 360.41 5 
2022 360,743 
2023 360,518 
2024 360,485 
2025 360,347 
2026 359,783 
2027 359,792 
2028 358,574 
2029 358,556 
2030 358,548 
2031 358,563 
2032 358,505 
2033 358,413 
2034 358.572 
2035 358.637 

Total 12,653,443 

a) Includes extra peaking 

7,153,480 12,764,483 32,571,406 1 
costs assigned directly to contractors. Refer to 

193,230,437 1 
Appendix B tert dis 

1,540,444,523 

cussion of Table 

861,101,605 777,173,611 

9-17 under 'Project Water Charges." 
b) Costs for the period 1968 th rough l~7  are for an interim facility. 
c) The relatively minor costs of Del Valle Pumping Plant have been combined with those of South Bay Pumping Plant to simplify the allocation procedures. 



 

TABLE 8-12 

Variable OMP&R Costs to Be Reimbursed through 
Variable OMP&R Component of Transportation Charge (a 

- .  

(Dollars) Page P of 3 

California Aqueduct (continued) 

I Reach 16A Reach 17E Reach L A  Reach 2213 Reach 23 Reach 24 Reach 26A Reach 28J Reach 29A / 
Calendar 

Year 
1962 
1983 
1964 
1 965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

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 

d) These 
from 

Chrisman Edmonston Pearblossom Mojave Devil Oso 
Pumping Pumping Alamo Pumping Siphon Silverwood Canyon Lake Pumping 

Plant Plant Powerplant Plant Powerplant Lake (d Powerplant Penis (d Plant 
(70) (1 1) (12) (13) f 14) (75) (16) (17) (18) 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
166,589 494,616 0 23,387 0 4,216 (3.024) 0 93,212 
434,834 1,524,488 0 219.421 0 47,861 (436,769) 0 158.063 
589,117 2,058.680 0 315.705 0 98,179 (496,517) 52,549 189.479 

1,130,256 3,940,915 0 577.509 0 25,950 (1,033.054) 65,938 349,000 

1,222,413 4,235.934 0 869,201 0 122,336 (1,459,978) 104,257 245,397 
351,987 1,160,085 0 296.678 0 261,704 (1.115.096) 50,523 18.075 

1,034,893 3,636,671 0 1.551.015 0 0 (3,038,194) 0 69.043 
1,438,690 4,965,847 0 1,712.620 0 122,803 (3,159,826) 355.442 118.995 
1,634,049 5,416,333 0 1,733.275 0 154,695 (3,318,152) 0 36.761 

2,726,625 8,975,564 0 2,152.072 0 290,518 (3,678,813) 372,857 443,282 
2,416,093 8,325,450 0 1,489,997 0 0 (2,734,735) 0 539,246 

610,175 1,812,417 0 346,500 0 361,004 (5,478,332) 0 135,164 
1,131.707 3,450,038 0 627,100 0 0 (7,325,752) (10.364) 237,006 
2,781.982 9,262,238 0 1,195,775 0 0 (10,477,628) (57,093) 874.071 

5,011,171 16,995,600 (1,013,756) 2,364,991 0 0 (11,484,996) 0 1,271,720 
4,455.625 14,683,449 (1,025,854) 1,830,348 0 126.040 (10,805,393) 51.295 1.325.853 
5,147.228 16,895,130 (744.374) 2,386,714 0 0 (14,495,967) 0 1,425,495 
8,405,372 28,216.022 (766.443) 4,125,465 0 688,899 (18.532.961) 90.760 2,020.134 

13,618,589 48,328,631 (834,580) 6,505,724 0 88.738 (20,909,320) 146,115 2.855.157 

2,398,890 .8,423.772 (357,644) 1,009,941 0 0 (6,921,017) 0 586,724 
2,621,676 8,776,271 (930,710) 1,216,005 0 190,997 (9,488,799) (56.097) 604.204 
(474.660) (2.247.854) (55,994) (257,321) 0 (54.207) (7,502,549) 0 115,120 
7,693,568 26,030,004 65,195 3,994,671 0 1,183,035 (15,770.027) 0 1,841,471 

26,179,212 91,289,145 (2,124,021) 14,117,228 0 2,123,996 (30,259,493) 264,239 5,655,603 

29,217,907 102,068,059 (2,024,783) 15,526,728 (6,081,859) 0 (29,465,362) 289.994 6,359,275 
33.670.458 117,892.730 (5,066,573) 17,145,056 (4,890,841) 2,242,321 (30,039,225) 464,120 7,545,605 
31,542.996 110,325,301 (4.918.496) 16,208,366 (5,242,261) 126,184 (29,206,559) 0 6,997,346 
33,600,410 117,783.196 (4,960,895) 16,476,542 (5,300,899) 0 (29,763,396) 171,650 7,707,790 
37,353,790 131,088,652 (5,221,411) 18,749.031 (5,729.940) 1,875,528 (29,725,654) 32,203 8,298,365 

37,076,606 130,103,653 (5.204.044) 18,537,115 (5,542,388) 4,058 (29.861.083) 52,950 8,266.321 
37,497,087 131.592.884 (5,206.1 79) 18,754,409 (5,583,959) 0 (29,881,680) 0 8.354.013 
33,838,741 132,802,120 (5,196,374) 18,905,815 (5,531,530) 114,395 (29,879,725) 0 8,434,196 
37,999,276 133,366,275 (5,142,752) 18,888,386 (5,500,958) 84,633 (29,817,200) 0 8,503,385 
41,792,591 146,635,090 (5,397,504) 21,078,738 (5,776,367) 0 (30,696,579) 0 9,085,942 

41,561,239 146,008,690 (5,361,045) 20,848,582 (5,644,617) 0 (30,765,329) 0 9,077,043 
42,217,423 148.339.136 (5,410,761) 21,309,724 (5,732,323) 0 (30,917,055) 0 9,169,899 
42,262,174 148,490,098 (5,346,383) 21,181.576 (5,648,148) 0 (30,801,714) 0 9,231,677 
43,040,672 151,258,012 (5,451,053) 21,799,015 (5,715,218) 452,810 (30,823,512) 232,082 9,316,078 
43,544,255 153,050,003 (5,442,353) 21,571,095 (5,488,988) 0 (31,361,604) 0 9,462.955 

44,102,533 155,027,029 (5,537,960) 22,128,353 (5,768,593) 1,735.629 (31,214,277) 205,503 9.459.727 
47,319,783 166,428,374 (5,569,583) 23,803.400 (5,853,915) 0 (31,263,124) 0 10,108.303 
46,715,014 164,284,050 (5,555,236) 23,499,327 (5,812,837) 0 (31,286,641) 0 9,981.578 
47,507,848 167,105,078 (5,602,409) 24,062.898 (5,806,094) 0 (31,278,760) 0 10,089.911 
46,915,230 164,988,430 (5,507,251) 23,533,467 (5,571,507) 1,363.061 (31,364,243) 54,626 10,042,789 

47,293,606 166,338,624 (5,558,281) 23,866,255 (5,707,780) 0 (31,495,804) 51,704 10.075.821 
48,895,530 172,010,736 (5,560,192) 24,657,604 (5,692,134) 0 (31,445,085) 0 10,411.371 
48,874,403 171,938.582 (5,586,941) 24,686,163 (5,692,547) 32,547 (31,454,353) 0 10,394,470 
48,535,720 170,732.114 (5,507,760) 24,339,028 (5,606,199) 0 (31.305.559) 0 10,384.976 
48,467,331 170,504,750 (5,630,308) 24,627,262 (5,714,616) 1,680,178 (31,629,216) 199,761 10,260.651 

47,734.612 167,887,860 (5,522,956) 23,872,764 (5,681,998) 0 (31,537,613) 0 10,240,062 
48,167.234 169,432,933 (5.612.968) 24,309,761 (5,951,390) 0 (31,441,045) 233,971 10,254,831 
48,200,292 169,551,454 (5,638,905) 24,371,337 (6,000,362) 128 (31,432,810) 0 10,245,858 
48,143,992 169,350,980 (5,622,554) 24,296,795 (5,947,606) 91,210 (31.378.303) 0 10,250,968 
48,146.132 169,360,675 (5,626,432) 24,331,415 (5,901,089) 0 (31,625,875) 0 10,238,559 

48,730,755 169,305.326 (5,614,308) 24,344,176 (5,887,240) 43,919 (31,535,807) 0 10,229,122 
48,122,684 169,276,678 (5,645,294) 24,349,700 (5,888,428) 108,056 (31,542,786) 0 10,223,131 
47,939,359 166,627,253 (5,637,094) 24,228,172 (5,878,695) 0 (31,542,346) 188,925 10,196,414 
47,897,818 168,479,433 (5,626,823) 24,183,436 (5,871,526) 374,171 (31,451,751) 0 10,196,120 
48,092,163 169,172,374 (5,626,636) 24,406,749 (5,765,387) 101,711 (31,608,793) 96,066 10,192,410 

48,044,728 169,002,770 (5,618,242) 24,374,272 (5,803,205) 0 (31,611,069) 0 10,184,501 
48,032,362 168,958,903 (5,596,844) 24,305,763 (5,736,549) 0 (31,661,654) 0 10,206,535 
47,826,505 168,225,456 (5,561,502) 24,123,595 (5,673,351) 0 (31,656,861) 49,314 10,189,060 
48,079,298 169,126,708 (5,619.788) 24,397,735 (5,804,824) 427,632 (31,612,659) 221.533 10,190,338 
47,481,751 167,002,268 (5,539,118) 23,845,351 (5,893,798) 0 (31,253.792) 884,168 10,149,731 

1,857,607,389 6,519,772,183 (222.896.174) 940,328,977 (228,264,166) 16,714,935 (1,429,582,295) 4,858,991 401,495,402 

values represent a propoltionate allocation of the total variable OMP&R costs of pumping and recovery plants (Table 8-3) associated with net annual withdrawals 
storage for Project Transpoltation Facilities. The allocation is determined annually by applying the following ratio, calculated from the data shown in Table B-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. 
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TABLE 8-12 

Variable OMP&R Costs to Be Reimbursed through 
Variable OMP&R Component of Transportation Charge (a 

(Dollars) 

Calendar 
Year 

1962 
1963 
1 964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
i sn 
1 978 
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 

2011 
2012 
201 3 
2014 
201 5 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023- 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

Reach 296 Reach 29H Reach 29J 

Warne 
Powerplant 

(79) 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
3,578 

0 
0 
0 

0 
0 
0 
0 
0 

0 
(783,626) 
(843,635) 

(1,991,601) 
(5,930,176) 

(5,579,301) 
(6,304,152) 
(6,993,235) 
(8,235,085) 
(11,011,065) 

(4,947,445) 
(5,049,289) 
(4,964,396) 
(7.1 73,974) 
(14,584.588) 

(1 4,969,763) 
(17,411,397) 
(1 6,737.168) 
(17,940.484) 
(1 7,857.21 2) 

(17,882.474) 
(17,884,285) 
(1 7,884,245) 
(17,883,310) 
(17,940,845) 

(1 7,940,379) 
(1 7,952,488) 
(1 7,947,398) 
(1 7,942,452) 
(1 7,971,695) 

(17,921.241) 
(1 7,955,016) 
(1 7,938,403) 
(17,952,184) 
(17,905,458) 

(1 7,948,576) 
(17,941,963) 
(17,952,002) 
(1 7,942,699) 
(1 7,955,870) 

(1 7,940,054) 
(1 7,946,837) 
(1 7,943,591) 
(17.951.803) 
(1 7,938,505) 

(17,949,117) 
(17,938.104) 
(17,948,871) 
(17,948,983) 
(17,942,045) 

(17,932,334) 
(17,963,763) 
(17,943,324) 
(17,938,522) 
(17,878,087) 

(797,050,937) 

Pyramid 
Lake (d 

(20) 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
(193,058) 

7,344 
42,364 

0 

California Aoueduct IcontinuedJ 

Castaic 
Powerplant 

(21) 

Reach 30 

Castaic 
Lake (d 
(22) 

0 
0 
0 
0 

0 
0 

11 8,676 
78,350 
136,429 

166,296 
237,638 

0 
5,561 
10,225 

1,056,464 
(1,211,050) 

0 
(12,206) 
10,716 

0 
0 

(1,588,849) 
(1,674,550) 

0 

Reach 31A 
Las Perillas & 

Badger Hill 
Pumping 

Plants San 
(23) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

Reach 33A 
Devil's Den, 
Bluestone, & 
Polonio PPs 
Luis Obispo Pwp 

124) 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

809,802 
1,099,503 
1,024,064 
1,766,461 
2,053,035 

2,032,870 
2,072,486 
2,108,781 
2,140,133 
2,388.195 

Total 
(25) 

0 
0 
0 
0 

0 
13.881 
774,253 
507,516 
693,842 

1,121,164 
2,648,786 
2,661,036 
3,336,872 
5,689,034 

7,886.569 
628,796 

6,979,261 
9,240,027 
9,882,560 

16,626,798 
12,782,837 
(6,969,776) 
(3,350,095) 
(1 0,906,434) 

10,796,506 
6,331,764 
5,614,783 
23.562.028 
45,620,427 

(3.44831 0) 
(5,205,064) 
(24,890,408) 
23,673.610 
125,431,629 

140,294,549 
164,841,302 
150,689,217 
163,063,499 
190,485,528 

187,069,319 
190.01 3,706 
192,626,292 
194,163,328 
219,586,267 

218,162,259 
222,434.978 
223,158.388 
229.175.123 
231,881,969 

237,400,852 
258,856,172 
254,472,950 
260,026,040 
257,784,765 

258,771,085 
270,433,239 
270,226,858 
268,349,145 
268,556,707 

262,151,579 
265,023,088 
264,917,194 
264,769,249 
264,544,295 

264,473,747 
264,466,640 
283,309,150 
263,147,550 
264,389,830 

263,858,511 
263,716,724 
262,436,736 
264,666,372 
261,880,693 

9,748,008,795 
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Grand 
Total 
(26) 

36.970 
57.711 
74.134 
142.609 

192,605 
236.998 
1,117,913 
773,646 

1,103.798 

1,513,435 
3,261,922 
3,168,975 
3,919.920 
6,053,571 

8,478.786 
1,164.427 
7,587.308 
9,861,400 
10,425,874 

17,218,331 
13,326,143 
(6,843.181) 
(3,071,158) 
(1 0,445,229) 

11,638,287 
7,254.800 
6.590.378 
24.725.232 
47.664.030 

(2,950,853) 
(4,816,618) 
(25,093,603) 
24,ql6,905 
128,415,188 

143.713.283 
168,782.757 
154,513.866 
167,004,440 
194,792,194 

191,361.534 
194,363,545 
197,031,452 
198,617.720 
224,378,342 

222,958,348 
227.289.250 
228.062.007 
234,138,598 
236,931,264 

242,481,734 
264,304,596 
259,870,960 
265,495,549 
263,263,681 

264,268,695 
276,141,687 
275,937,521 
274,073,838 
274,220,233 

267,812,862 
270,689,533 
270,580,099 
270,431.624 
270,204,514 

270,125,104 
270,118.150 
268,941.518 
268,779.643 
270.021.798 

269,490.710 
269,348,017 
268,066,575 
270,296,716 
267.514.047 

9,973,810,638 



TABLE 8-1 3 
Capital and Operating Costs of Project Conservation 

Facilities to Be Reimbursed through Delta Water Charge 
(Dollars) 

Initial Project Conservation Facilities 
(Portions of Upper Feather Lakes, OroviNe-Thennalito and California Aqueduct  Facilities) 

Application of Oroville 

Capital Operating 
Costs (a Credits (b Costs (c Costs (d Costs (e 

Planning and 
Pre-operating 

Costs (a (f 
(6) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

Calendar 
Year 

Total 
(7) 
171,322 
312190 
308,624 
194.645 

1,3!5',077 
6,210,709 
9,510,916 
11,390,506 
9,608,354 

18,251,089 
8,533.880 
72,472,905 
61,832,972 
70,686,154 

125,523,774 
94,660,535 
40,BW.w 
12,493,5901 
(6s97.950) 

(6,030,904) 
(6,111,562) 
(6,014.807) 
(5,852,044) 
(531.507) 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

a) Reimbursed through the capital cost component of the Delta Water Charge. 
b) Negotiated sentements as to ihe magnihlde of SWP phnlng costs from 1952 through 1978. 
c) Reimbursed through the minimum OMPaR component of the Delta Water Charge. Credits for Gianelli power generation am refleeted in these net msts. 
d) Revenues credited through the capital cost component of the Delta Water Charge. 
e) Revenues credited through the minimum OMPaR wmponent of the Delta Water Charge. 
I) Under amendments of Articles 22(e) and 22(g), planning and pre-operating costs of additional Project Consewation Facilities incurred through the previous year (1993) am 

reflected in the Delta Waler Charge. 

0 0 48,598.907 (14,650,000) (7,122.000) 0 
0 0 48.566.586 (14,650,000) (7,122,000) 0 
0 0 49,748,400 (14,650,000) (7,122,000) 0 
0 0 49,799.858 (14,650.000) (7,122.000) 0 
0 0 49,712.171 (14,650,000) (7,122,000) 0 

0 0 49,763,123 (14,650,000) (7v122,000) 0 
0 0 49,798,708 (14,650,000) (7,122,000) 0 
0 0 49,798,153 (14,650,000) (7,122,000) 0 
0 0 49,775,382 (14,650,000) (7,122,000) 0 
0 0 50.700.798 (14,650,000) (7.122.000) 0 

1,009,098,288 (11.528.320) 2,563.934.343 (1,002,213,000) (416,758,000) 203,126,102 

26,826,907 
26.794.506 
27,974,400 
28.027.858 
27,940,171 

27.991.123 
28,026,706 
28,026,153 
28PW.382 
28,928,798 

2,345,659,413 



TABLE B-14 
Capital Costs of Transportation Facilities Allocated to Each Contractor 

(Dollars) Page 1 of 4 

Calendar 
Year 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
201 0 

Total 

North Bay Area 
Solano 

Napa County 
County Water 

FC& WCD Agency (a Total 
( 1) (2) (3) 

a) Costs from Table 6-10 allocated to Solano County Water Agency are reduced herein by $2,102.700 in 1986 and $1,823.500 in 1987 under provisions of Amendment No. 10 
to its water supply contract. 

4,251 4,749 9,000 
4,251 4.749 9,000 
1.297 703 2,000 

0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

39,479,354 51.21 2,555 90,691.909 

South Bay Area 
Akmeda Alameda Santa Clara 

County County Valley 
FC& WCD, Water Water 

Zone 7 District District Total 
(4) (5) (6) f 7) 

30,832 29,416 75,368 135,616 
2,974 3.950 14,635 21,559 

979 932 3.226 5,137 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 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 

7.691.641 9,554,723 32,103,169 49.349.533 

Central Coastal Area 
San Luis Santa 
Obispo Barbara 
County County 

FC& WCD FC& WCD Total 
(8) (9) (10) 

10,258,355 50,955,763 61,214,118 
341.569 777,080 1,118,649 
150.999 333,993 484.992 
150.404 332,897 483,301 
150,436 332.964 483,400 

62.241 137.759 200,000 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

98,444,394 293,560,933 392.005.327 



TABLE 8-1 4 

Capital Costs of Transportation Facilities Allocated to Each Contractor . 

(Dollars) D~~~ 9 nf A 

Calendar 
Year 

1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

2010 

Total 

Dudley 
Ridge 
Water 

District 
(1 1) 

389 
1,076 
1,350 
676 

727 
932 

2.308 
7.384 
12,940 

21.849 
49,320 
208.758 
328.285 
538,215 

1,107,759 
852,537 
198,739 
94,436 
54.345 

25.462 
11.589 
6,657 
9.478 
13.328 

17.507 
9,671 
23,499 
25,051 
144,981 

(3,765) 
47.866 
51,612 
86,347 
25,451 

38,315 
28,996 
52,422 
156,936 
278,188 

335,568 
102.884 
64,098 
37,132 
52,700 

50.389 
1.403 
551 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Empire 
West Side 
Irrigation 
District (b 

(12) 
19 
53 
67 
36 

33 
38 
100 
363 
629 

1,063 
2,410 
10.686 
16,961 
27,481 

52,587 
39,539 
9,739 
4,794 
2,719 

1,290 
589 
336 
469 
678 

837 
437 

(30,407) 
1,295 
(4,617) 

(15,377) 
2,482 

(35.334) 
4,474 
1,313 

(41,067') 
1,486 
2.836 
8.059 
14.419 

17,390 
5,318 
3.264 
1.924 
2,732 

2,612 
88 
28 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

116,851 

Future 
Contractor 

San Joaquin 
Valley 
(13) 

San Joaquin Valley Area 
Kern County Water Agency 

Municipal Municipal 
and and Agri- 

Industrial Industrial (C cultural 
(14) (15) f 16) 

County 
of 

Kings 
(1 7) 

19 
56 
70 
36 

34 
38 
103 
372 
644 

1,087 
2,466 
10,933 
17.349 
28,115 

53.788 
40,444 
9.962 
4.902 
2,783 

1.320 
601 
341 
478 
692 

858 
445 

1,208 
1,324 
7.682 

(208) 
2,533 
2,728 
4,571 
1,343 

2,008 
1,520 
2.899 
8.243 
14,749 

17,787 
5.437 
3.338 
1,968 
2,793 

2,671 
69 
28 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

262,625 

Oak Flat 
Water 

District 
(18) 

13 
33 
42 
22 

26 
30 
61 
381 
498 

599 
1,879 
5,990 
11.942 
21,802 

38,891 
34.775 
12,237 
7.302 
3,999 

540 
343 
220 
326 
426 

1.152 
494 

1,402 
1.862 
7.144 

1.751 
1,179 
1,269 
2,678 
1,151 

778 
1,502 
4,663 
12.176 
22.056 

22,819 
10,193 
3,922 
3,544 
5,057 

4,831 
39 
18 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

254,057 

- 

Tulare Lake 
Basin 

Water Storage 
District Total 

(19) (20) 
784 11.468 

2.158 34.150 
2,719 40,609 
1,371 18.655 

1,416 29.575 
1,707 59,358 
4.367 141,859 
14,757 308.480 
25.896 434,448 

43,376 668,547 
98,141 1.287.995 
425,330 5,048,234 
672,011 8,436,773 

1.095.126 15,080.561 

2,173.090 31.120.828 
1,653,428 28.995.045 
396.074 13,512,178 
191.574 7338.360 
109.471 4,770,227 

51.620 1,912,265 
23,526 854,918 
13,449 531,688 
18,981 572,829 
27.049 470,342 

34.454 780,152 
18.496 1,004.236 
47,447 685.294 
51.294 706.715 
297.216 4,055.392 

(7.916) (422,307) 
98,146 904.652 
105,722 1,345,218 
177.021 2,088,899 
52,067 636.370 

78.1 50 966,689 
59,137 786.856 
109.902 1.194.276 
320,266 4.808.058 
570,415 7,588,210 

688.023 8,234.552 
210,657 3,314,723 
130,269 2,393,234 
76,121 866.888 
108,070 1,224,844 

103.328 1,171,120 
2.790 46,776 
1,094 18.671 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

10,379.390 166.138.910 

b Costs fmm 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; 
$38,004 in 1983; and $43,033 in 1986 in accordance with letters of agreement with the district. 

c) Costs related to maximum annual entitlement of 15,000 acre-feet under Amendment No. 18 of the water supply contract with Kern County Water Agency. 



TABLE 8-14 

Capital Costs of Transportation Facilities Allocated to Each Contractor 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1986 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1960 

1981 
1982 
1983 
1 984 
1 985 

1986 
1987 
1988 
1 989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2008 
2007 
2 m  
2009 
2010 

Total 

(Dollars) Page 3 of 4 

d) Costs from Table 8-10 allocated to Castaic Lake Water Agency are reduced herein by $14,088 in 1978 in accordance with a lelter of agreement with the d i i c t  

Calendar 
Year 
1952 
1953 
1954 
1955 

Southern California Area 

Antelope Crestline- San Gabriel 
Valley- Castaic Coachella Lake Littlerock San Bernardino Valley 

East Kern Lake Valley Arrowhead Desert Creek Mojave Palmdale Valley Municipal 
Water Water Water Water Water Irrigation Water Water Municipal Water 

Agency Agency (d District Agency Agency District Agency District Water District District 
(21) (22) (23) (24) 125) (26) (27) (28) (29) (30) 

3,157 1.044 850 252 1,405 72 1.695 418 6,079 1,547 
10,024 3.326 2,667 800 4,401 221 5.322 1.327 19,058 4.855 
12,741 4,194 3,464 1.032 5,714 286 6.91 1 1,692 24,608 6,289 
5.41 1 1,879 1,376 396 2,266 115 2.753 713 9,227 2.376 



TABLE 8-1 4 

Capital Costs of Transportation Facilities Allocated to Each Contractor 

Calendar 
Year 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

(Dollars) Page 4 of 

San 
Gorgonio 

Pass 
Water 

Agency 
(31) 

963 
3.011 
3.903 
1,473 

2,123 
6,526 

11,701 
15.817 
23.309 

36.154 
40.012 
99,266 

170,010 
316,082 

654,195 
958,408 

1,314,842 
1,726.890 
2,160,120 

Southern California Area (continued) 

Metropolitan 
Water District 
of Southern 
California (e 

(32) 
69,021 

217,635 
279,966 
111.618 

179,340 
516,047 
945,682 

1,364,307 
1,914.533 

3,212,117 
3.543.478 

11,185,924 
18,065,460 
33,763,578 

74,485,021 
130,599,410 
147,502,292 
140,096,647 
161,983,071 

Feather River Area 

Ventura 
County 
Flood 

Control 
District 

(33) 
371 

1,186 
1.492 

671 

1,299 
3.365 
6.392 
9.893 

12,799 

18,768 
29,068 
66,806 

164,709 
307,475 

681.899 
1.279.076 
1,360,688 
1.085.028 
1,147,608 

Total 
(34) 

86,874 
273,833 
352.292 
140,276 

225,038 
648,062 

1,186,917 
1,702.903 
2,379,419 

3,928,338 
4,456.905 

13,638.869 
22,494,753 
41,858,187 

91,558.322 
155,360,062 
177,782,843 
174,739,536 
201,698.370 

City of 
Yuba 
City 
(35) 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

County Plumas 
of County 

Butte FG?W Total 
(36) (37) (38) 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 2 2 
0 14 14 
0 28 28 

0 10 10 
0 32 32 
0 51 51 
0 7.791 7.791 
0 3,139 3,139 

0 (48) 
0 47 

(y; 
0 51,573 51.573 
0 234,232 234,232 
0 16,227 16.227 

South Bay 
Area 

Future 
Contractor 

(39) 
59 

263 
767 
969 

9,173 
23.173 
32,888 
57,919 

123.202 

316,221 
228,201 
528,495 
590,035 
332,680 

783,728 
1,479,421 
1.254.1 92 

398,182 
74,028 

Grand 
Total 
(40) 

99,353 
311.812 
402.143 
169.342 

351,551 
1.464.452 
2,286,623 
2,967.41 2 
4,860.833 
8,545,244 
8,875.171 

24,610,278 
41,736,080 
62,664,743 

129,110,330 
194,146.365 
197,978,911 
184,473.490 
207.082.650 

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 

Total 

e) Costs fmm Table 6-10 allocated to MWDSC are reduced herein by $16,425,537 In 1972 under provisions of Amendment No. 7 to its water contract. 

158.851 13,545,457 84,624 16,212,449 
96.51 6 11,769,364 110.830 13,776.860 
69,151 15,781,693 174,876 17,770,855 
66,968 27.631.258 343,358 30,308,756 

338,118 59.503.595 641.585 69,095,656 

(25,255) 15,729.966 224,721 15.954.348 
239.199 30,679.200 313,699 37,158,736 
361.997 25,081,871 185.799 33.229.415 
264,151 16,453,002 103,354 22,351,197 
192,227 10,331,489 55,534 14,317.137 
196,396 9.011.209 34,800 13,062,299 
161,798 7,946,177 36,411 10,861,970 
106.754 7,741,206 56,608 9,667,038 
315,205 21,345,219 154,055 27,623,946 
302,450 17.706.699 107.951 23,016,608 

374.500 20,724,383 113.812 26.922.890 
360.492 19,163,484 85.71 2 24.146.819 
661,478 27,243,739 71,739 34,482,374 
307,193 10,943,066 16,665 14,286,469 
719,427 28.921.873 88,774 35,613,677 

60,729 11,483,873 131,489 12,684,649 
1,785 152,629 1,110 191,685 

638 60.335 497 74.766 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

15,322.556 1.392.1 73.500 10.602.655 1.692.954.522 

0 0 51 51 
0 0 28 28 
0 0 38 38 
0 0 23 23 
0 0 26 26 

0 0 34 34 
0 0 11 11 
0 0 19 19 
0 0 26 26 
0 0 29 29 

0 0 31 31 
0 0 32 32 
0 0 56 56 
0 0 52 52 
0 0 38 38 

0 0 54 54 
0 0 43 43 
0 0 37 37 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 341.030 341.030 

16,485 
21,182 
28,876 
26,667 
59,168 

(6.763) 
13.817 
70,456 
83,234 
15.669 

16.296 
29,963 
49,364 
46,351 
87,283 

67.856 
41.490 
14,964 
14,353 
10,160 

10,171 
1,571 

432 
184 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7,023.355 

17,492,910 
15,544,382 
19,073,475 
31,864.031 
74.951.080 

15,799,634 
39,381,606 
38,004,227 
30,561,347 
28.695,MX) 

41.951.787 
33,860,687 
19,615,855 
37.063.451 
34,469.987 

36,450,659 
31,689,312 
50,822,608 

122,695,050 
224,667,406 

75,224,674 
1,389.240 

585,998 
483,485 
483,400 

200,000 
0 
0 
0 
0 

0 
0 
0 
0 
0 

2.398.504.586 



:alenda, 
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 
1967 
1988 
1989 
1990 

1991 
1992 
1993 
1994 
1 995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

2011 
2012 
201 3 
2014 
2015 

2034 
2035 - 
Total 

Page 1 of 4 

I 

TABLE B-15 

a) Unadjusted for prior overpayments or underpayments of charges. 
b) Determined at the current PmjeM Interest Rate of 4.621 percent per annum 

Capital Cost Component 

North Bay Area 
Solano 

Napa County 
County Water 

FC& WCD Agency Total 
(1) (2) (3) 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

18,099 0 18,099 
41.651 0 41.651 
121,725 0 121,725 
165,581 0 165,581 
169,376 0 169,376 

171,589 0 171,589 
172,954 0 172,954 
173.956 31.440 205,396 
176.839 33,015 209,854 
185,300 36,373 221.673 

189,985 40.926 23491 1 
192,932 45.1 94 238,126 
196,205 49,283 245,488 
199.742 53,452 253,194 
209,501 67,886 277,387 

222,992 87.579 310,571 
234.604 107,124 341.728 
262.622 151,541 414,163 
326,645 224.655 551,300 
456,635 364,959 821,594 

821,069 693,705 1,514,774 
1,363,054 1,581,964 2,925,018 
1,774,728 2,211,944 3,986.672 
1,894.754 2,437,198 4,331,952 
1,958,634 2,521,038 4,479,872 

1,982,131 2,568.072 4,550,203 
1,987,435 2,576,218 4,563,653 
1.990.547 2,582.573 4,573.120 
1.997.113 2,588,940 4,586,053 
2.007.850 2,611,151 4,619,001 

2,031,000 2,642,934 4,673,934 
2,031,235 2,643,196 4,674,431 
2,031,472 2,643,481 4,674,933 
2,031.545 2,643,500 4,675,045 
2.031.545 2,643,500 4,675.045 

2,031,545 2,643.500 4,675,045 
2,031.545 2,643,500 4,675,045 
2,031,545 2,643,500 4,875,045 
2,031,545 2.643.500 4,675,045 
2,031,545 2,643,500 4,675,045 

2,031.545 2,643,500 4,675,045 
2,031,545 2,643.500 4,675,045 
2,031,545 2,643.500 4,675,045 
2,031,545 2,643,500 4,675,045 
2.031.545 2,643,500 4,675,045 

2,031,545 2,643,500 4,675,045 
2,031,545 2,643,500 4,675,045 
2,031,545 2,643.500 4,675,045 
2,031.545 2,643,500 4,675,045 
2,031,545 2,643.500 4,675,045 

2,013,445 2,643.500 4,656,945 
1,989,894 2,643,500 4,633,394 
1,909,820 2,643,500 4.553.320 
1,865,964 2,643,500 4,509,464 
1,862,168 2,643,500 4,505,668 

1,859.956 2,643,500 4,503,456 
1,858,591 2,643,500 4,502.091 
1,857,588 2,612,061 4,469,649 
1,854,705 2,610,485 4,465,190 
1,846,245 2,607,127 4,453.372 

1,841,560 2,602,574 4,444,134 
1,838.613 2,598,307 4,436,920 
1,835,339 2.594.217 4,429,556 
1,831,803 2.590.048 4,421.851 
1,822.044 2,575,615 4,397,659 

1,808,553 2,555.921 4,364,474 
1,796,941 2,536,377 4,333,318 
1,768.923 2.491.959 4,260,882 
1,704,899 2,418,846 4,123,745 

I 1,574,910 2,278,542 3,853,452 

99.038.381 128.091.900 227.130.281 

of Transportation Charge for 
(Dollars) 
South Bay Area 

Alameda Alameda Sanfa Clara 
County County Valley 

FC& WCD, Water Water 
Zone 7 District District Total 

(4) (5) (6) (7) 
0 0 0 0 
0 0 0 0 

105,210 105,872 366.61 7 577,699 
123.746 171,241 532,114 827.1 01 
156,305 260,411 902,093 1,318,809 

172,789 291,329 1,076,295 1,540,413 
199,869 321,563 1,190,843 1,712,275 
236,282 362,580 1.31 3,384 1,912,246 
269,930 398,093 1,415,316 2,063,339 
282,252 413,055 1,454,343 2,149,650 

284,933 416,176 1,461,259 2,162,370 
332,138 417.108 1,465,549 2,214.795 
332,765 417,759 1,468,795 2,219,319 
333,300 418,378 1,470.804 2,222,482 
334.102 41 9,623 1,474,534 2,228,259 

334,956 420,429 1,476,646 2,232,031 
336,691 422,198 1,482,238 2,241.127 
339,049 424.500 1,489.043 2,252.592 
342,684 427,867 1,497.966 2,268,517 
345.003 430.058 1,503,612 2,278,673 

351.867 436.402 1,519,153 2,307,422 
350,145 434,879 1,515,804 2,300,828 
350,547 435,304 1.51 7,185 2,303,036 
357,609 442,014 1,534,493 2,334,116 
365,414 449,206 1,552,448 2,367,068 

366,423 450.188 1.555.177 2,371,788 
368,067 451,808 1,559,696 2,379,571 
370,664 454,330 1,566,910 2,391,904 
376,727 460.189 1,582,688 2,419,604 
382,604 465,774 1,596,850 2,445,228 

394,052 477,245 1,628,909 2,500,206 
415,964 497,567 1,679,085 2,592.616 
425,816 506,768 1,703,044 2,635,628 
432,669 513,413 1,721.144 2,667,226 
433,970 514,652 1.724.327 2,672,949 

435.726 516.324 1,728,600 2,880,650 
437,427 517,947 1,732,758 2,688.132 
437,592 518,167 1,733.573 2,689,332 
437,647 51 8,219 1,733,754 2,689,620 
437,647 518.219 1,733,754 2,689,620 

437,647 518,219 1,733,754 2,689,620 
437,647 518,219 1,733.754 2,689,620 
437,647 518,219 1,733,754 2,689,620 
437,647 518,219 1,733,754 2,689,620 
437,647 518,219 1,733.754 2,689,620 

437,647 516,219 1,733,754 2,689,620 
437,647 51 8,219 1,733,754 2,689,620 
437,647 518,219 1,733,754 2,689,620 
437,647 51 8,219 1.733.754 2,689,620 
437,647 51 8.219 1,733,754 2,689,620 

437.647 518,219 1,733,754 2,689,620 
437,647 518.219 1,733,754 2,689,620 
326,499 412,347 1,367.137 2,105,983 
291,163 346,978 1,201,640 1,839.781 
253,155 257.808 831,661 1,342,624 

234,055 226,890 657,459 1,116,404 
202,894 196,656 542,911 942,461 
161,270 155,639 420.371 737,280 
123.049 120.126 318,439 561,614 
109,136 105,164 279,412 493,712 

106,126 102,041 272,495 480,662 
105,510 101.112 268,205 474,827 
104,882 100,460 264,959 470,301 
104,347 99.841 262,950 467,138 
103.545 98,596 259.220 461,361 

102,691 97,790 257,108 457,589 
100,957 96,021 251,516 448,494 
98,598 93.720 244,711 437.029 
94.964 90,352 235.788 421.104 
92,644 88,161 230.142 41 0,947 

85,781 81,817 214,601 382,199 
87,502 83,340 217,950 388,792 
87.100 82.91 5 216,569 386,584 
80,039 76,206 199,261 355.506 
72,233 69,013 181,306 322.552 

21.170.485 25,518,478 85,661,662 132,350,625 

Each Contractor (a(b 

Central Coastal Area 
San Luis Santa 
Obispo Barbara 
County County 

FC& WCD FC& WCD 
(8) (9) 

0 0 
0 0 
0 0 

8,526 18.065 
14.254 28,962 

23,495 46,425 
41,791 80,516 
56,069 107,220 
59,797 114,355 
61,786 118,194 

63,096 120,774 
64,091 122,837 
64.596 123,866 
64,996 124,708 
65.489 125,699 

172,860 324,183 
175.490 329.925 
182.067 342,380 
184,232 346,604 
186,805 351.613 

196,191 369.110 
192,405 362,346 
190,115 358.198 
191,591 361,037 
193,245 364,188 

194.166 366,141 
198,058 375,697 
217,326 426,761 
239.347 484,255 
258.197 532,205 

283,079 594,286 
319,584 683,082 
378,771 821,539 
598.979 1,326,359 

2,387,627 5,326,027 

4,773,592 13,143,750 
5,339,457 15,954,542 
5,358,481 15,997,821 
5,366,977 16,016.613 
5,375,531 16.035.546 

5,384,184 18,054,699 
5,387,808 16,062,720 
5,387,808 16,062,720 
5,387.808 16,062,720 
5,387,808 16,062.720 

5.387.808 16,062,720 
5,387,808 16,062,720 
5,387,808 16.062.720 
5,387,808 16,062,720 
5,387,808 16,062,720 

5,387.808 16.062.720 
5,387,608 16,062,720 
5,387,808 16,062,720 
5,379,282 16,044,655 
5,373,555 16,033.758 

5,364,313 16,016,295 
5,346.017 15,982,204 
5,331,739 15,955.500 
5,328,011 15,948.365 
5,326,022 15,944,526 

5,324.71 3 15,941,946 
5,323,717 15,939.883 
5,323,212 15,938,854 
5,322.812 15,938.012 
5,322.320 15,937,020 

5,214.948 15,738,537 
5,212,319 15,732,795 
5,205.741 15.720.340 
5,203,576 15,716,116 
5,201,003 15,711,106 

5.191.617 15,693,610 
5,195,403 15,700,374 
5,197,694 15,704,522 
5,196,217 15.701.683 
5,194.563 15.698.531 

21 9.858.833 650,271,800 



TABLE B-15 
Capital Cost Component of Transportation Charge for Each Contractor 

(Dollars) Page 2 of 
Sari Joaauin Vallev Area 

Calendar 
Year 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1 978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

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 

Dudley 
Ridge 
Water 
District 

(1 1) 
0 
0 
0 
0 
0 

0 
0 

74,151 
74,280 
81,410 

92,818 
103,707 
114,078 
173.139 
210,292 

160.336 
157,635 
168,524 
199,864 
212,600 

212,600 
21 2.600 
222,452 
233,860 
244,749 

255,638 
266,527 
277,417 
288.306 
299.195 

299,195 
299,195 
299,195 
299,195 
299,195 

299,195 
299,195 
299,195 
299.1 95 
299,195 

299,195 
299.195 
299,195 
299,195 
299,195 

299,195 
299,195 
299.195 
299,195 
299.195 

299.195 
299,195 
299.1 95 
299,195 
299,195 

299,195 
299,195 
299,195 
299,195 
299,195 

299,195 
299.195 
299.1 95 
299.1 95 
299,195 

299.195 
299.195 
299.195 
299.1 95 
299,195 

299.195 
299,195 
299,195 
299,195 
299,195 

17.799.953 

Empire 
West Side 
Irrigation 
District 

(12) 
0 
0 
0 
0 
0 

0 
0 

2,396 
7,187 
7,187 

7,187 
7,187 
7,187 
7,187 
7,187 

7,187 
7,187 
7,167 
7,187 
7,187 

7,187 
7,187 
7,187 
7,187 
7,187 

7,187 
7,187 
7,187 
7,187 
7,187 

7,187 
7.187 
7,167 
7,187 
7,187 

7,187 
7,187 
7,187 
7.187 
7,187 

7,187 
7,187 
7,187 
7,187 
7,167 

7.187 
7,187 
7.187 
7.167 
7,167 

7.187 
7,187 
7,187 
7,187 
7,187 

7,167 
7,187 
7,167 
7,187 
7,187 

7.187 
7,187 
7.187 
7,187 
7,187 
7,187 
7,187 
7,187 
7,187 
7,187 

7.187 
7,187 
7,187 
7,187 
7.187 

483,925 

Future 
Contractor 

San Joaquin 
Valley 
(73) 

0 
0 
0 

2,729 
6.040 

12,060 
26,303 
49,035 
57,518 
59,328 

60,434 
61,051 
61,477 
61,998 
62,561 

62.829 
63,472 
65.911 
66,226 
66.515 

68,105 
68,128 
68,464 
69,088 
69,818 

70,111 
70,617 
70,984 
71,878 
73.363 

Kern 
Municipal 

and 
lndustrial 

(74) 
0 
0 
0 
0 

64,404 

120,474 
233,676 
336,364 
392,696 
424,150 

445,305 
455,027 
459,256 
461,295 
463,612 

465,473 
468.181 
470,042 
472,808 
475.557 

491,979 
489,840 
494,089 
499.780 
507.704 

510.158 
51 3,837 
516,729 
520,450 
539.01 5 

567,849 
598,608 
611,654 
620.870 
624,152 

628,833 
633,352 
633.532 
633.602 
633,602 

633.602 
633,602 
633,602 
633,602 
633,602 

633,602 
633.602 
633,602 
633,602 
633,602 

633,602 
633,602 
633,602 
633,602 
569,198 

513,126 
399,926 
297,238 
240,906 
209,452 

188,297 
178.575 
174,346 
172,307 
169,990 

168.129 
165.421 
163.560 
160,794 
156.045 

141,623 
143.762 
139,513 
133,822 
125,898 

30,962,313 

County Water Agency 
M~nic i~al  

and 
lndustrial (c 

f 75) 
0 
0 
0 
0 

9.302 

17,104 
34,411 
49,053 
52,628 
54.017 

54,809 
55.172 
55,346 
55,446 
55,588 

55,777 
56,064 
56,255 
56,591 
56,928 

58,873 
58,833 
59.474 
60,169 
61.331 

61,676 
62.205 
62.620 
63,246 
65.501 

69,878 
74,534 
75,982 
76.91 9 
77,447 

78.202 
78,932 
78,956 
78.965 
78,965 

78,965 
78,965 
78,965 
78,965 
78,965 

Agri- 
cultural 

(16) 
0 
0 
0 
0 
0 

0 
0 

411.484 
845,042 

1,027,826 

1,365,137 
2,044,173 
2,357,642 
2,640,206 
3,162,243 

3,408,868 
3,735,141 
4,151,922 
4,558,991 
4,974,890 

County 
of 

Kings 
(1 7) 

0 
0 
0 
0 
0 

0 
0 

8,520 
9,028 
9,278 

9,420 
9,487 
9,518 
9,535 
9,560 

9,595 
9,639 
9,661 
9,723 
9.791 

10,183 
10,172 
10,307 
10,450 
10,683 

10,753 
10.856 
10.935 
11,087 
11,519 

12,327 
13.308 
13.663 
13.900 
14.006 

14,159 
14.306 
14,310 
14,312 
14,312 

14,312 
14.312 
14,312 
14,312 
14,312 

14,312 
14,312 
14,312 
14,312 
14.312 

14,312 
14.312 
14.312 
14,312 
14.312 

14,312 
14.312 
5.792 
5.284 
5.034 

4.892 
4,824 
4,794 
4.776 
4.752 

4.717 
4,673 
4.650 
4,589 
4,521 

4,129 
4,140 
4,005 
3.862 
3.629 

694.670 

Oak Flat 
Water 

District 
(18) 

0 
0 
0 
0 
0 

0 
0 

4.662 
5.068 
5,270 

5,676 
10,877 
6,284 
7,036 
7,249 

8,187 
7.500 
7,905 
8,108 

11.554 

8,716 
9,122 
9,324 
9,730 
9,933 

10,338 
10,541 
10,946 
11,351 
11,554 

11,554 
11,554 
11,554 
11,554 
11,554 

11,554 
11,554 
11,554 
11,554 
11,554 

11,554 
11,554 
11.554 
11.554 
11,554 

11.554 
11,554 
11,554 
11.554 
11,554 

11,554 
11,554 
11,554 
11,554 
11,554 

11,554 
11,554 
11,554 
11,554 
11,554 

11.554 
11,554 
11,554 
11.554 
11.554 

11,554 
11,554 
11,554 
11,554 
11,554 

11,554 
11,554 
11,554 
11,554 
11,554 

716.861 

Tulare Lake 
Basin 

Water Storage 
District 

(79) 
0 
0 
0 
0 
0 

0 
0 

63,339 
239,654 
177,349 

188.724 
582,201 
225,187 
373.772 
445.999 

319,057 
305,061 
327.294 
368.353 
370,726 

Total 
(20) 

0 
0 
0 

2,729 
79,746 

149.638 
294,390 
999,004 

1,683,101 
1.845.815 

2.229.51 0 
3,328.882 
3295.975 
3,789.614 
4,424,291 

4,497.309 
4,809.880 
5,264,701 
5,747.851 
6,105,748 

6.695.255 
7,148.769 
7,292.480 
7.898.397 
8,264,877 

8,976,423 
9,452,022 
9,897,620 

10,232,466 
10.616.167 

10,652,800 
10,692,399 
10,708,772 
10,720,776 
10,725.017 

10,731.061 
10,736,893 
10,737,136 
10,737,233 
10.737.233 

10,737,233 
10,737,233 
10,737,233 
10,737,233 
10,737,233 

10.737.233 
10,737,233 
10.737.233 
10.737.233 
10.737.233 

10,737,233 
10,737,233 
10.737.233 
10,734,503 
10,657,487 

10,587,594 
10,442,842 
10,294,260 
10,225,363 
10,140,460 

10,167,265 
10,156,495 
10,151,636 
10,148,958 
10.145.912 

10,143,559 
10,139.876 
10,135,363 
10,131,885 
10,128,442 

10,108,093 
10.110,260 
10,104,899 
10,097,746 
10,087,697 

606.955.604 

C) Charges under Amendment No. 18 of the water supply contract with Kern County Water Agency. 



Calendar 
Year 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
t 977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

2035 
Total 

TABLE 9-1 5 

Capital Cost Component of Transportation Charge for Each Contractor 
(Dollars) Page 3 of 4 

Southern California Area I - . - - -  

Antelope Castaic Coachella Crestline- Littlerock San Bernardino San Gabriel I 
Valley- Lake Valley Lake Desert Creek Mojave Palmdale Valley 

East Kern Water Water Arrowhead Water Irrigation Water Water Munic i~ I  Munici~al 1 
Water Agency Agency District Water Agency Agency District Agency District Water District water District 

(21) (22) 1.3) (24) (25) (26) (27) (28) (29) (30) 



TABLE 8-1 5

Capital Cost Component of Transportation Charge for Each Contractor 
(Dollars) Paoe 4 af 4 

San Gorgonio hi- 
Water 

1962 

Southern California 
I Metropolitan 

Water District 
of Southern 
California 

(32) 

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 

2011 
2012 
2013 
201 4 
201 5 

201 6 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

Area (continued) 
Ventura 

38,033 
71,409 

120,306 
187.388 
275,492 

385,698 
448,838 
471,006 
484,103 
497,590 

51 0,541 
518.645 
523.569 
527,097 
530,514 

547,764 
546.477 
558,851 
577,446 
590,922 

600,786 
610,860 
619,207 
624,807 
641,344 

658,544 
680,315 
702,354 
740,732 
757,379 

796,703 
800.053 - 
800,153 
800,188 
800,188 

800,188 
800,188 
800,188 
800.1 88 
800.1 88 

800,188 
800,188 
800,188 
800,188 
800,188 

800,188 
800.1 88 
792.020 
786,956 
778,282 

762.156 
728,780 
679.883 
61 2.801 
524,697 

414,490 
351,350 
329,182 
316,085 
302,598 

289,648 
281,543 
276.619 
273.091 
269,674 

252,424 
253,712 
241,337 
222,743 
209.266 

38,640,579 

County 
Flood Control 

District Total 
133) (34) 

Feather River Area 

city of 
Yuba County 
City of Butte 
(35) (36) 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

Plumas 
County 

FC& WCD 
(37) 

0 
0 
0 
0 

405 

565 
563 
565 

3,197 
15,147 

15,975 
17,363 
17.363 
17,364 
17.367 

17,368 
17,370 
17,372 
17,374 
17,375 

17,376 
17,378 
17,379 
17.380 
17,381 

17,382 
17,384 
17.386 
17,388 
17.391 

17,393 
17.396 
17.398 
17,400 
17,400 

17.400 
17.400 
17,400 
17,400 
17,400 

17,400 
17,400 
17,400 
17,400 
17,400 

17.400 
17.400 
17.400 
17.400 
17,400 

17,400 
17,400 
17,400 
17,400 
16,995 

16,835 
16,837 
16,835 
14,204 
2,253 

1.426 

Total i South Bay 

43,204 
70,167 

100,270 

117,243 

Grand 
Total 
(40) 

0 
0 

1,398,298 
2,523,061 
4,250,285 

6.739.279 
11,843.01 7 
20.870.436 
30.917.250 
40,103,180 

50,800,730 
59,937,728 
62,539,423 
65.31 2,447 
67.159.944 

68,598,602 
69,763,640 
70,960.482 
72,381,775 
74,404,284 

78,535,811 
79,817,068 
81,945,119 
84,435,246 
86.254.363 

88,404,363 
90.982.320 
93,134,098 
94.431.185 
96,509,186 

98,101,706 
99,985,338 

101.824.545 
104,743,386 
111.349.381 

123,569,126 
127,659,963 
127,735,013 
127,767,028 
127,794,515 

127,822,321 
127,833,966 
127,833,966 
127,833,968 
127,833,966 

127.833.966 
127,833.966 
127,833,986 
127.833.966 
127,833,966 

127.833.966 
127,833,966 
126,395,041 
125,324,456 
123,555,494 

121,063,885 
115,956,064 
107,479.467 
98,043,284 
88,983,571 

78,646,194 
70,644,387 
68,004,923 
65.722.858 
64,506,991 

63.139.002 
62.282.655 
61,536,316 
60,594,697 
59,001,637 

55,364,272 
54,538,696 
52,548,995 
50.657.633 
49.1 94,945 

6.162.669.251 



TABLE B-16A 

Minimum OMP&R Component of Transportation Charge for Each Contractor 
(Dollars) 

Pam 1 of 4 

Calendar 
Year 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 
1971 
1 972 
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 

North Bay Area 
Solano 

Napa County 
County Water 

FC& WCD Agency 
(1) (2) 

Total 
(3) 

0 
0 
0 
0 
0 

0 
0 

130 
80,875 
94.872 
45.579 
37.895 
32,993 
46,498 
37,707 

Alameda 
County 

FC& WCD, 
Zone 7 

(4) 
0 

9,699 
38,048 
41,148 
78,529 

79.753 
127,896 
126,058 
145,410 
128,993 
113,071 
122,407 
122,738 
154.434 
189,176 

South Bay Area 
Alameda Santa Clara 
County Valley 
Water Water 
District District Total It Central Coastal Area 

San Luis Santa 
Obispo Eartiara 
County- County 

FC& WCD FC& WCD 
(8) (9) 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

11,801 21,769 
63,112 116,434 
74.187 136,867 
74,011 136.541 
79.195 146,107 
75,714 139.685 
76,531 141,190 
92,605 170,845 

94,933 175.142 
102.946 189.923 
104,061 191.982 
100.749 185,873 
125.147 230,882 

Total 
(10) 

0 
0 
0 
0 
0 

0 
0 

33,570 
179.546 
211.054 
210,552 
225,302 
215,399 
217,721 
263,450 

270,075 
292,869 
296,043 
286,622 
356,029 

394.318 
400,720 
483.01 8 
570,545 
700,413 
663,814 
690.395 
814.076 
903,960 
975,885 

1,003,864 
1,085.794 
1,100,410 
1,612,087 
1,559,572 

1,520,922 
2,603,658 
2,590.120 
2,604.559 
2,607,917 

2,608,147 
2,608,605 
2.809.037 
2,609,431 
2.612.398 

2,612,362 
2,612,815 
2,613.147 
2,613,646 
2.614.313 

2,614,480 
2,617.877 
2,617,240 
2,617,783 
2,617.683 

2,617,738 
2,619,554 
2,619.432 
2.619.416 
2,618,714 

2,618,631 
2.61 8.697 
2,618,656 
2,618.656 
2,618,642 

2,618,546 
2,618,549 
2,618,379 
2,618,364 
2,618.388 
2,618,379 
2,618,375 
2,618,336 
2,618,387 
2.618.367 

114,515,449 



TABLE B-16A 

Minimum OMP&R Component of Transportation Charge for Each Contractor 
(Dollars) Paae 2 of 4 

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 
1999 
20M) 
2001 
2002 
2003 
2004 
2005 

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 

Dudley 
Ridge 
Water 

District 
(11) 

0 
0 
0 
0 
0 

0 
0 

37,606 
45,479 
46.969 

47,997 
49,867 
50.005 
52.816 
66.962 

66,504 
75,596 
70.688 
68,878 
95,903 

118,519 
134,075 
184.922 
194,203 
213,787 

21 2.388 
204.822 
201.922 
220,279 
267,195 

276,691 
321.311 
356,821 
354,915 
371.61 4 

377,892 
386,482 
386,675 
389.292 
389,722 

389,705 
389,764 
389,819 
389,882 
390,286 

Empire 
West Side 
Irrigation 
District 

(12) 
0 
0 
0 
0 
0 

0 
0 

1,963 
2,237 
2,292 

2.315 
2,414 
2,386 
2,557 
3.242 

3,327 
3,810 
3,504 
3,437 
4,724 

5,968 
6,709 
9,243 
9,654 

10,587 

10.559 
10,233 
10,121 
11,075 
13,469 

13,898 
16.204 
17.920 
17.726 
18,464 

16,731 
19.191 
19,209 
19,329 
19,352 

19,349 
19,353 
19.354 
19.357 
19.378 

19,378 
19,380 
19,381 
19.389 
19.391 

19,392 
19,415 
19,412 
19,415 
19.41 5 

19.415 
19,427 
19,426 
19,426 
19.421 

19,421 
19,421 
19,421 
19,421 
19.421 

19,421 
19,421 
19,420 
19,419 
19,420 
19,420 
19,420 
19.419 
19,420 
19.419 

995,028 

Future 
Contractor 

San Joaquin 
Valley 
(13) 

0 
0 
0 
0 
0 

0 
0 

5,639 
30,159 
35,450 

35,365 
37,845 
36.180 
36.571 
44.250 

45,365 
49,192 
49,725 
48,143 
59,801 

66.233 
67.309 
81,130 
95,633 

117,647 

111,499 
109,484 
122,711 
115,411 
146.331 

149.127 
163,007 
181,156 
270,779 
261,958 

240,179 
255,373 
255,692 
257,235 
257.438 

257.500 
257,528 
257,554 
257,580 
257.766 

San Joaquin Valley Area 
Kern County Water Agency 

Municipal 
and 

Industrial Agricultural 
(14) (15) 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

60,702 678,085 
80,553 1,197,126 
96,672 1,381,493 

106.654 1,643,161 
122,312 1,729,170 
125,553 1,719,871 
135,661 1,823,063 
162.739 2,235.242 

159.304 2.215.996 
189,661 2,522,268 
174,899 2,427-1 60 
173,678 2,378,303 
235.749 3,149,510 

266.265 3,439,382 
311,869 3,851,587 
426,513 5,033,283 
471,841 5,638,512 
515,748 6,344,401 

541,919 6,489,422 
531,121 6,366.528 
51 5.006 6,366,326 
557.553 6,671,316 
655,107 8,008,145 

664,206 8,203,201 
770,447 9,187,707 
820,536 10,233,537 
832,191 11,415,975 
881,626 11,757,842 

906.1 82 11,698.682 
924,594 11,751,559 
925,384 11,763,030 
930,875 11,834,287 
931,932 11,846,914 

931,851 11,847,189 
931,994 11,848,883 
932,129 11,850,519 
932.281 11,852,285 
933,276 11,864,033 

County 
of 

Kings 
(16) 

0 
0 
0 
0 
0 

0 
0 

2,007 
2.286 
2.345 

2.366 
2.470 
2,439 
2,615 
3.31 7 

3,404 
3,900 
3,583 
3,514 
4,830 

6.102 
6,863 
9,452 
9.872 

10,827 

10,799 
10.467 
10,352 
11,326 
13,773 

14,214 
16,575 
18.328 
18.133 
18,888 

19,158 
19.628 
19,649 
19,771 
19,793 

19,791 
19,795 
19,797 
19,800 
19,821 

19,821 
19,824 
19,825 
19,829 
19,834 

19.835 
19,859 
19,853 
19,858 
19,858 

19.858 
19.870 
19.869 
19.869 
19,865 

19.865 
19,865 
19,865 
19,865 
19,865 

19.864 
19.865 
19.863 
19.862 
19.863 
19.863 
19,863 
19,862 
19.863 
19,862 

1,017.732 

Oak Flat 
Water 

District 
(1 7) 

0 
0 
0 
0 
0 

0 
0 

2,073 
2,086 
2,158 

2,288 
2.254 
2,310 
2,529 
3.191 

2.919 
3.708 
3,644 
3,492 
4,778 

5.191 
6,381 
8,496 
6,724 
9,998 

10,714 
10,356 
10,051 
10,766 
13.205 

13,335 
18,416 
19,561 
20.458 
21.369 

21,767 
22,244 
22,268 
22,378 
22,392 

22.390 
22,391 
22,394 
22,396 
22.408 

22.408 
22.409 
22,411 
22,413 
22,416 

22,416 
22,430 
22.428 
22,430 
22,430 

22,430 
22.438 
22.437 
22.436 
22,434 

22,433 
22,434 
22,433 
22,433 
22,433 

22.433 
22.433 
22.433 
22,433 
22.433 
22.433 
22.433 
22.433 
22,433 
22.433 

1,120.341 

Tulare Lake 
Basin 

Water Storage 
District Total 

(19) 

0 
0 
0 
0 
0 

0 
0 

865,867 
1,450.698 
1.660.786 
1,935,020 
2.045.108 
2,037,073 
2,160,422 
2,651,606 

2,630,759 
3,000,991 
2,874,876 
2,817,938 
3.746.886 

4,147.128 
4,654,838 
6,125,264 
6,818,465 
7,651,311 

7,813.634 
7,655,198 
7,643,514 
8,042.416 
9.657.336 

9,892.978 
11.143.368 
12,367,796 
13,644,306 
14,077,528 

14,040,007 
14,154,396 
14,168,222 
14,254,135 
14.269.366 

14,269,553 
14,271,603 
14,273,574 
14,275.71 5 
14,289,913 

14.289.895 
14,291.999 
14.293.368 
14,296.126 
14299,084 

14,299,896 
14,316,485 
14.313.226 
14,316.026 
14,315.425 

14,315,860 
14,324,510 
14,323,927 
14,323,798 
14,320,711 

14,319.892 
14,320,416 
14,320.118 
14,320.176 
14,320,141 

14,319,574 
14.31 9,623 
14,318.891 
14,318,596 
14.319.059 
14,318,867 
14,318,965 
14,318,409 
14.318.996 
14,318.512 

732,910,165 



TABLE 8-1 6A 

Minimum OMP&R Component of Transportation Charge for Each Contractor 

Calenda 
Year 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

1976 
1 977 
1976 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1966 
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 
201 4 
201 5 

201 6 
2017 
2016 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 

Antelope 
Valley- 

r WaterAgency I (20) 

Castaic 
Lake 
Water 

Agency 
(21) 

Coachella 
Valley 
Water 

District 
(22) 

0 
0 
0 
0 
0 

0 
0 

11.697 
15,522 
19,391 
32,230 

106,741 
121.341 
130,629 
151,033 

160.688 
184.810 
187.027 
196,264 
253,097 

284,433 
321,034 
450,032 
548,531 
590,780 

620,031 
617,766 
650.556 
610,599 
699,809 

756,383 
750.458 
827,798 
840,365 
890,600 

987,480 
890,599 
910.447 
935,602 
901,616 
919,505 
919.924 
919,133 
919.643 
927.297 

924,533 
923.432 
925,110 
919,687 
955.105 

907.680 
928,136 
927.074 
932,159 
913.798 

929,009 
929,242 
928,564 
932.625 
911,860 

928,291 
930,139 
928.142 
927,210 
933,192 

927,657 
927,020 
930,424 
924,163 
926,934 

927,865 
927,859 
931.686 

(Dollars) 

Southern Califor 
Crestline- 

Lake Desert 
Arrowhead Water 

Water Agency Agency 
(23) (24) 

mia Area 
Littlerock 

Creek 
Irrigation 
District 

(25) 
0 
0 
0 
0 
0 

0 
0 

1,088 
1,444 
1,802 
2,991 
6,603 
7,347 
7,678 
9,082 

10,030 
11,886 
10,711 
12,125 
15,433 

18.014 
20,196 
30,645 
36,785 
39,530 

40.190 
40,982 
40,706 
39,315 
44,840 

48,640 
49,693 
54,597 
55,414 
60.1 73 

62,893 
61,495 
61,473 
61,809 
61.947 
61,913 
61,933 
61,947 
61,959 
62,076 

62,070 
62,093 
62,100 
62,132 
62,136 

62,158 
62,284 
62,259 
62,288 
62,275 
62,280 
62,344 
62,343 
62,335 
62,326 

62,304 
62,314 
62,312 
62,312 
62.312 

62,312 
62,311 
62,302 
62,301 
62,306 

62.303 
62,303 
62.298 

Mojave 
Water 

Agency 
(26) 

0 
0 
0 
0 
0 

0 
0 

24,380 
32,346 
40,392 

66.998 
213,029 
243,320 
262.736 
303,109 

325.512 
361,160 
373.191 
401,467 
508,394 

586,963 
649,398 
922.091 

1,111,621 
1,203,974 

1,271,489 
1,262,239 
1,324,219 
1,235,395 
1,406,011 

1,535,257 
1,539,489 
1,676.511 
1,729,980 
1,850.014 

1,899,514 
1,849,767 
1,848,081 
1,858,548 
1,664,250 
1,862,944 
1.863.630 
1,864,259 
1,864,651 
1,869.379 

1,869,089 
1,870,065 
1,870,259 
1,871,553 
1,871.546 

1,872,595 
1,677,536 
1.676.536 
1,877,722 
1.677.126 

1,877,392 
1,880,035 
1,879,968 
1,879,580 
1,679,395 

1,676,124 
1,678.71 7 
1,678,676- 
1,878,637 
1.878.584 

1,678,534 
1,878,524 
1,878,289 
1.878.21 5 
1.878.437 

1,876,336 
1,878,326 
1.878.060 

Palmdale 
Water 

District 
(27) 

0 
0 
0 
0 
0 

0 
0 

8,171 
10,643 
13,540 
22.459 
48.104 
53,976 
56,382 
65.579 

73,253 
87,354 
78,304 
87,126 

112.859 

131,743 
148,026 
225,800 
271,006 
281,441 

297.011 
301,909 
299,214 
291,359 
331,255 

355,950 
363,332 
399,672 
405.159 
439,703 

458,949 
450,335 
450,251 
452,670 
453,610 
453.370 
453,486 
453,594 
453,675 
454,476 

454,437 
454,594 
454,640 
454,843 
454.883 

455.028 
455,895 
455,722 
455.911 
455.622 

455.865 
456.325 
456,308 
456,257 
456.1 90 

456,017 
456,099 
456.089 
456,064 
456,078 

456.066 
456.063 
456.024 
456,011 
456,047 

456.026 
456,029 
455.987 

San Bemardino 
Valley 

Municipal 
Water District 

(28) 
0 
0 
0 
0 
0 

0 
0 

52.314 
69,418 
86.726 

144.137 
548,122 
724,532 
786,108 
905.424 

964,525 
1,069,446 
1,148.279 
1,125,451 
1,518,448 

1,544,857 
1,871.041 
2,372.790 
3,017,577 
3,257,662 

3,325,352 
3,353.710 
3,592,294 
3,487,444 
4,041,452 

4.320.938 

Page 3 of 4 

1
San Gabriel 

Valley 
Municipal 

Water District 
(29) 

0 
0 
0 
0 
0 

0 



Calendar 
Year 

TABLE B-16A 

Minimum OMP&R Component of Transportation Charge for Each Contractor 
(Dollars) 

Page 4 01 

San Gorgonio ~a te i~ is t r i c t  County 
Pass of Southern Flood Control 

Water Agency California District Total 
(30) (31) (32) (33) 

Southern California Area (continued) 

County Plumas Area 
City of of County Future Grand 

Yuba City Butte FC & WCD Total 
134) (35) (36) (37) 

Feather River Area 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

Metr0~0litan Ventuk South 8av 



TABLE B-16B 
Minimum OMP&R Component of Transportation Charge for 

Each Contractor for Off-Aqueduct Power Facilities 
(Dollars) Page 1 01 

Central Coastal Area 
San Luis Santa 
Obispo Barbara 
County County 

FC&WCD FC&WCD Total 
(8) (9) (10) 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 

North Bay Area 
Solano 

Napa County 
County Water 

FC& WCD Agency Total 
(1) (2) (3) 

0 0 0 
0 0 0 
0 0 0 
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 Bay Area 
Alameda Alameda Santa Clara 
County County Valley 

FC& WCD, Water Water 
Zone 7 District District Total 

(4) (5) (6) (7) 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

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 
- 

2,462,687 3,341,921 5,804,608 12,903,480 12,820,372 37,723,267 63.447.119 8,336,166 18,117,210 26.455.376 



TABLE B-16B 
Minimum OMP&R Component of Transportation Charge for 

Each Contractor for Off-Aqueduct Power Facilities 
IDollars) ~ ~ 2 0 1 4  

Calendar I I Dudley Ridge 
Water 

District 
(11) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

Empire 
West Side 
Irrigation 
District 
f 12) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

59,324 

12,858 
24,936 
31,146 
17,226 
7,731 

3,115 
13,927 
21,907 
26,768 
14,004 

14,296 
14,250 
13,892 
12.947 
11,845 

11,600 
11,011 
10,421 
9,944 
8,784 

8.445 
7,968 
7,280 
6,810 
6,003 

5.573 

San Joaquin Valley Area 
Kern County Water Agency 

Municipal County 
and of 

Industrial Agricultural Kings 
(13) (14) (15) 

Oak Flat 
Water 

District 
(76) 

Tulare Lake 
Basin 

Water Storage 
District 

(1 7) 
Total 
f 18) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

3,184,322 
10,411,081 
14,953.643 

14.1 90.675 
13.104.938 
12,410,300 
9,159,241 
6,241,234 

766,550 
7.264.509 

11,359,400 
9,941,217 
7,344,658 
7,497,735 
7,473,780 
7,285,905 
6,969,849 
8,376,664 

6,245.052 
5,927,617 
5,609,948 
5,353.643 
4,728,921 

4,548,670 
4.289.588 
3,919.308 
3,666,392 
3.231.445 

2.999.820 
2.770.379 

648,118 
1,363,781 

578,441 

286,975 
130,088 
130,038 
130,459 
130,704 

130,459 
130,776 
131,156 
271,123 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Total 7,615,708 406,703 35,176,283 154,219,410 548,567 534,274 14,785,657 213.286.602 



Calendar g 1977 

I Total 

TABLE B-16B 
Minimum OMP&R Component of Transportation Charge for 

Each Contractor for Off-Aqueduct Power Facilities 
(Dollars) 

Southern California Area 
Antelope Crestline- San 

Valley- Castaic Coachella Lake Littlerock Bemardino 
East Kern Lake Valley Arrowhead Desert Creek Mojave Palrndale Valley 

Water Water Water Water Water Irrigation Water Water Municipal 
Agency Agency District Agency Agency District Agency District Water District 

(19) (20) (2 1) (22) (23) (24) (25) (26) (27) 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

1,083.881 41 1,247 565,798 35,432 894,572 1,250 0 0 233,134 
2,499,848 1,122.640 1,427,428 102,114 2,263,172 77 0 0 502,967 
3,775,658 1,572,025 2,032,672 170,137 3,230,452 0 0 131,200 884,188 

3,159,858 1.694.487 2,097,407 173.460 3,340,188 15,872 0 301,486 739,563 
3,167,759 1,694,698 1,991,841 190,149 3,230,424 95,994 1,786 258,719 1,951,799 
2,688,113 1.776.471 1,940,156 187,156 3,194.137 30,395 846 126,639 2,000,664 
2,357,669 1,348.806 1,326,883 132,076 2,218,516 50,948 13,206 493,424 1,257,332 
2,528,625 1,335,341 1.463.452 115,746 2,413,745 110,678 0 545,342 1,192,997 

1,049,969 531,949 1,023.921 125,885 1,688.805 65,207 473,994 488.931 540.920 
2,758,675 1,547,616 1,124,154 28.463 1,854,041 22,880 1,130,251 367,792 362,032 
3,595,128 1,871,659 1,768,081 149,254 2,916,185 89,302 1,377,725 465,213 1,255.414 
5,334,595 1.892.275 1,497,497 214,383 2,469,698 106,693 2,195,790 817,775 1,022.444 
2,432.466 1,299,763 1,130.228 100,302 1,864,142 95.143 2,485,522 643.661 1,614,611 

2,614,283 1,417,367 1,153,784 107.387 1,902,994 97,125 2,537,325 729,709 1,798,104 
2,749.048 1,503,245 1,150,098 112,022 1,896,914 96,815 2.529.219 728,219 1,941,722 
2,821.105 1,553,503 1,121,186 116,487 1,849,230 94,381 2,465,640 709,913 2,038,521 
3,210,691 1,747,348 1,044,903 117.608 1,723,411 87,960 2,297,880 661,612 2,487,863 
3,358,911 1,866,558 955,974 124,152 1,576,736 80,474 2.102.314 605,304 2,483,048 

3,289,585 1,628,033 936,243 121,589 1,544,193 78.813 2,058,924 592,810 2,431,799 
3,122,376 1,735,114 888,654 115,410 1,465,701 74,807 1,954,269 562,678 2,308,192 
2,955,043 1,642,128 841,029 109,225 1,387,152 70,798 1,849,537 532,523 2,184,492 
2,820,034 1,567,103 802,605 104,234 1,323,777 67,563 1,765,036 508,193 2,084,688 
3,009,912 1,508,742 708,948 117,391 1.169.304 59,679 1,559,072 448,892 2,762,136 

2.893.912 1,450,595 681,626 112,866 1,124,240 57,379 1,498,986 431.592 2,655,684 
2.730.280 1,368.575 643,084 106,485 1,060,672 54,135 1,414,228 407,189 2,505,523 
2,494,601 1,250.439 587.573 97,293 969.114 49,462 1,292,152 372,039 2,289.246 
2,333,622 1,169,747 549,656 91,014 906,576 46,270 1,208,768 348,032 2,141.518 
2,411,400 1,030,979 484.450 99,617 799,028 40.781 1,065,371 306,744 2,151,714 

2,278,060 957.080 449.725 92,476 741,756 37,858 989,007 284.757 1,997,483 
2,103,822 883,878 415,329 85,403 685,022 34,962 913,363 262,978 1,644,705 

492,180 206,779 97,165 19,979 160,258 8,180 213,677 61,522 431,561 
1,035,653 435,108 204,455 42,041 337.218 17.211 449,623 129.457 908,097 

439,267 184,549 86,718 19,897 143,029 7,300 190,705 54.908 385,165 

217.928 91,558 43,022 9,871 70,960 3,621 94,612 27,241 191,087 
98,789 41,504 19,503 4,474 32,167 1,641 42,889 12.348 86,622 
98,752 41,488 19,495 4,473 32,154 1,641 42,873 12,344 86,588 
99,070 41.623 19,558 4,487 32,259 1,646 43,011 12,384 86,868 
99,257 41.701 19,595 4,835 32,318 1,650 43,092 12,407 87,031 

99,070 41,622 19,558 4,826 32.256 1,647 43,011 12,383 86,869 
99,310 41.724 19,605 4,838 32,336 1,651 43,115 12.414 87,079 
99,600 41,845 19,663 4,852 32.430 1,655 43,241 12,450 87,333 

205,890 86,500 40.646 10.030 67,039 3,422 89,386 25,736 180.532 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

86.713.695 43.875.412 33.413.348 3.689.819 54.708.323 1.865.166 38,519,446 13.518.960 54,369.335 

Paae 3 of 4 

San Gabriel 
Valley 

Municipal 
Water 

District 



TABLE B-1 6B 
Minimum OMP&R Component of Transportation Charge for 

Each Contractor for Off-Aqueduct Power Facilities 

Ventura 
San Gorgonio Metropolitan County 

Pass Water District Flood 
Water of Southern Control 

(Dollars) page 4 of 4 

Counly Plumas 
Citv of of Countv 

Southern California Area (continued) 

State 
Water 

Feather River Area 

Calendar Agency California District Total 
(29) (30) (31) (32) 

~ u b i  city 
(33) 

Butte 
(34) 

0 
0 
0 
0 
0 

0 
0 
0 

FC&WCD Total 
(35) (36) 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

Project (a 
(37) 

0 
0 
0 
0 
0 

Total 

a) Costs alllocated to contractors in 1989 through 1993 are reduced by credits for Off-Aqoeduct Pwer Facility costs allocated to the pumping of non-SWP water. 

4,689,211 2,063,994.954 10,624,912 2,433,153.252 0 0 0 0 2,742.1 46,957 



TABLE 8-1 7 
Unit Variable OMP&R Component of Transportation Charge 

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 with those of South Bay Pumping Plant to simplify the allocation procedure 

362 

(Dollars per Acre-Foot) Page 1 of 4 

Calendar 
Year 

South Bay Aqueduct 
Reach 1 

South Bay and Del Valle 
Pumping Plants (b 

Cumulative 
Unit Rate Unit Rate 

(7) (8) 

California Aqueduct 
Reach 1 
Banks 

Pumping Plant 
Cumulative 

Unit Rate Unit Rate 
191 110) 

North Bay Aqueduct 
Reach 1 

Barker Slough 
Pumping Plant 

Cumulative 
Unit Rate Unit Rate 

(1)  121 

Reach 3A 
Cordelia Pumping Plant 

Solano County WA 
Cumulative 

Unit Rate Unit Rate 
13) (4) 

Reach 38 
Cordelia Pumping Plant 

Napa County FC& WCD (a 
Cumulative 

Unit Rate Unit Rate 
(5) 161 



Calendar 
Year 

TABLE 8-1 7 
Unit Variable OMP&R Component of Transportation Charge 

(Dollars per Acre-Foot) page 2 of 

California Aqueduct (continued) 
Reach 4 

00s Amigos 
Pumping Plant 

Cumulative 
Unit Rate Unit Rate 

(11) f 12) 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

1.0732031 2.6167353 0 0 0 0 0 0 0 0 
0.7028165 1.8095316 0 0 0 0 0 0 0 0 
0.7813430 1.7278779 0.3333333 2.0612112 0 0 0 0 0 0 

0.4125312 1.2933749 1.3594550 2.6528299 4.9729730 7.6258029 0 0 0 0 
0.5543469 1.4574465 1.0808850 2.5383315 1.1418280 3.6801595 2.2892599 5.9694194 7.3206022 13.2900216 
0.5996892 1.5383283 0.9844807 2.5228090 1.2143719 3.7371809 2.1051633 5.8423442 7.4512435 13.2935877 
0.5736894 1.4709300 0.9223291 2.3932591 1.0924098 3.4856689 1.9449022 5.430571 1 6.9004732 12.3310443 
0.4602594 1.5564614 0.8190849 2.3755463 0.9574493 3.3329956 1.9610412 5.2940368 6.9962702 12.2903070 

0.5163827 1.7105095 0.9626676 2.6731771 1.0211874 3.6943645 2.2275746 5.9219391 7.9384515 13.8603906 
0.61 38931 2.381 8667 1.09691 70 3.4787837 1.3715867 4.8503704 2.9301 764 7.7605468 9.9990004 17.7795472 
0.4207825 2.0321851 0.9606230 2.9928081 1.0432294 4.0360375 1.9779157 6.0139532 7.0810152 13.0949724 
0.6587934 2.7952984 1.1099369 3.9052353 1.2652451 5.1704804 2.6939701 7.8644505 9.6345625 17.4990130 
0.8056952 2.1736228 1.3516057 3.5252285 1.5041463 5.0293748 3.1923433 8.2217181 10.9860288 19.2077469 

1.0840986 3.1778337 1.2388784 4.4167121 1.3195560 5.7362681 2.9541028 8.6903709 9.9484860 18.6388569 
0.7762022 2.5267329 1.2001820 3.7269149 1.3668611 5.0937760 2.8880977 7.9818737 10.1769284 18.1588021 
0.3690003 1 .I724618 0.7434250 1.9158868 0.8851706 2.8010574 1.7730111 4.5740685 5.5794328 10.1535013 
0.6028739 1.7979143 1.0364230 2.8343373 1.22251 75 4.0568548 2.5595676 6.6164224 8.3521698 14.9685922 
0.8634931 2.4838618 1.4180390 3.9019008 1.6505071 5.5524079 3.4670086 9.0194165 11.7565847 20.7760012 
1.3950680 4.6742714 2.3741588 7.0484302 2.7626510 9.8110812 5.9668234 15.7779046 20.6435041 38.4214087 
1.2918346 4.3030795 2.2564137 6.5594932 2.5738801 9.1333733 5.3754819 14.5088552 17.9512279 32.4600831 
1.1857121 3.9527024 2.1312092 6.0839116 2.4287598 8.5126714 5.0672280 13.5798994 16.7760708 30.3559702 
1.5156579 5.0008141 2.7015545 7.7023686 3.0191335 10.7215021 6.5760148 17.2975169 22.2736391 39.5711560 
1.8051577 5.8367255 3.3052168 9.1419423 3.7451498 12.8870921 8.8757569 21.5628490 31.0136723 52.5765213 

1.8991358 6.1294031 2.2796972 8.4091003 2.4136826 10.8227831 5.6149196 16.4377027 19.9471760 36.3848787 
0.9251473 3.2844112 1.5122431 4.7966543 1.7336626 6.5303169 3.5986818 10.1289987 12.2349429 22.3639416 
0.7824062 0.4569819 -0.1053061 0.3516758 -0.0865334 0.2651424 -0.6676679 -0.4025255 -3.0917901 -3.4943156 
1.8120151 5.5670163 2.7056822 8.2726985 3.2592571 11.531 9556 6.5285489 18.0605045 22.30221 17 40.3627162 
2.6980257 9.2012999 4.4882173 13.6895172 5.4543909 19.1439081 11.5145078 30.6584159 40.5624068 71.2208227 

2.9406084 9.9962191 4.9235763 14.9197954 5.9856678 20.9054632 12.6748258 33.5802890 44.7236952 78.3039842 
3.3033763 10.4200514 5.6475946 16.0676460 6.8807093 22.9483553 14.6252514 37.5736067 51.7251691 89.2987758 
3.1146435 10.0851831 5.2387187 15.3239018 6.3682613 21.6921631 13.5058971 35.1980602 47.7082796 82.9063398 
3.2246736 10.4630406 5.4642464 15.9272870 6.6529993 22.5802863 14.1319631 36.7122494 49.9596179 86.6718673 
3.5151982 11.1 910284 6.0031984 17.1942268 7.31 61957 24.5104225 15.5729948 40.0834173 55.1122400 95.1956573 

3.4769370 11.1664563 5.9205429 17.1069992 7.2114576 24.3184568 15.3452800 39.6637368 54.2979310 93.9616678 
3.5125681 11.2813894 5.9836876 17.2650770 7.2863615 24.5534385 15.5119965 40.0654350 54.8933585 94.9587935 
3.5446779 11.3759876 6.0400782 17.4160658 7.3569401 24.7730059 15.6604797 40.4334856 55.4232866 95.8567722 
3.5637023 11.4890504 6.0665208 17.5555712 7.3872357 24.9428069 15.7250271 40.6678340 55.6519706 96.3198046 
3.7985508 12.1922904 6.4967387 18.6890291 7.9142914 26.6033205 16.8752385 43.4785590 59.7737891 103.2523481 

3.7843485 12.1948340 6.4627908 18.6576248 7.8707661 26.5283909 16.7793692 43.3077601 59.4286197 102.7363798 
3.8330892 12.2995079 6.5602200 18.8597279 7.9923521 26.8520800 17.0442880 43.6963680 60.3771604 104.2735284 
3.8451144 12.3554742 6.5701325 18.9256067 8.0014988 26.9271055 17.0623551 43.9894606 60.4386051 104.4280657 
3.9074742 12.5116637 6.7012411 19.2129048 6.1665702 27.3794750 17.4225727 44.8020477 61.7292211 106.5312688 
3.9084805 12.6370601 6.6703215 19.3073816 8.1196706 27.4270522 17.3224286 44.7494808 61.3746654 106.1241462 

3.9606811 12.6668536 6.7892470 19.4761006 8.2718480 27.7479486 17.6522683 45.4002169 62.5523649 107.9525818 
4.2090436 13.5182277 7.2267730 20.7450007 8.6040363 29.5490370 18.8064237 48.3554607 66.6753632 115.0308239 
4.1594269 13.3481 227 7.1364081 20.4845308 8.6933202 29.177851 0 18.5660688 47.7439198 65.81 62934 11 3.5602132 
4.2166054 13.4974116 7.2518283 20.7492399 8.8374184 29.5866583 18.8811669 48.4678252 66.9464677 115.4142929 
4.1891229 13.4585912 7.1859440 20.6445352 8.7529468 29.3974820 16.6942908 48.0917728 66.2723373 114.3641101 

4.2007354 13.4889409 7.2141375 20.7030784 8.7891254 29.4922038 16.7746946 48.2668984 66.5631932 114.8300916 
4.3351696 13.9128360 7.4499074 21.3627434 9.0756997 30.4384431 19.3952916 49.8337347 68.7781587 118.6118934 
4.3317730 13.6860100 7.4484873 21.3344973 9.0751447 30.4096420 19.3945611 49.8042231 68.7767256 118.5809487 
4.31 29390 13.874351 3 7.4020767 21.2764280 9.01 52459 30.2916739 19.2632793 49.5549532 68.3051952 117.8601484 
4.2997570 13.7412523 7.4093469 21.1505992 9.0320950 30.1826942 19.3034256 49.4861198 68.4547718 117.9408916 

4.2416529 13.6718793 7.2652451 20.9371244 8.8458361 29.7629605 16.8946947 48.6776552 66.9863384 115.6639936 
4.2689065 13.7112841 7.331 681 9 21.0431660 8.93171 61 29.9748821 19.0836373 49.05651 94 67.666071 5 116.7245909 
4.2673846 13.6925357 7.3299352 21.0224709 8.9295356 29.9520065 19.0790314 49.0310379 67.6501305 116.6811684 
4.2652997 13.6973956 7.3249326 21.0223284 8.9231442 29.9454726 19.0649265 49.0103991 67.5993800 116.6097791 
4.2619252 13.6970833 7.3181557 21.0152390 8.9145919 29.9298309 19.0470308 48.9766617 67.5362583 116.5131200 

4.2603335 13.6650169 7.3183339 20.9833508 8.9156293 29.8969801 19.0491769 48.9461570 67.5435989 116.4917559 
4.2596374 13.6682709 7.3165463 20.9848172 8.9133015 29.8961187 19.0441131 48.9422316 67.5254895 116.4677213 
4.2471 675 13.6359645 7.2950412 20.9310057 8.887261 7 29.81 82674 18.9877199 48.8059873 67.3241704 116.1301 577 
4.2447574 13.6129765 7.2891243 20.9021008 6.8796098 29.7817106 18.9709358 48.7526464 67.2639718 116.0166162 
4.2528038 13.6505176 7.3097469 20.9602645 8.9063163 29.8665826 19.0298812 48.8964640 67.4761836 116.3726476 
4.2484291 13.6345374 7.2985237 20.9330611 68917726 29.8248337 18.9978956 48.8227293 67.3613018 116.1840311 
4.2475267 13.6428953 7.2967460 20.9396413 8.8895489 29.8291902 18.9930058 48.8221960 67.3438172 116.1660132 
4.2363354 13.5999605 7.2692878 20.8692483 8.6541048 29.7233531 18.9153380 48.6386911 67.0648176 115.7035087 
4.2563615 13.6458297 7.3181737 20.9640034 8.9172059 29.8812093 19.0534249 48.9346342 67.5603145 116.4949467 
4.2324594 13.6017774 7.2578839 20.8596613 8.8390362 29.6986975 18.8823069 48.5810044 66.9464218 115.5274262 

Reach 14A 
Buena Vista 

Pumping Plant 
Cumulative 

Unit Rate Unit Rate 
(13) (14) 

Reach 15A 
Teerink 

Pumping Plant 
Cumulative 

Unit Rate Unit Rate 
f 15) (16) 

Reach 16A 
Chrisman 

Pumping Plant 
Cumulative 

Unit Rate Unit Rate 
(17) (18) 

Reach 17E 
Edmonston 

Pumping Plant 
Cumulative 

Unit Rate Unit Rate 
(19) (20) 



TABLE 8-1 7 
Unit Variable OMP&R Component of Transportation Charge 

(Dollars per Acre-Foot) P~IM .a ,,f A 

alenda 
Year 
1961 
1962 
1963 

. 1964 
1965 

1966 
1967 
1 968 
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 

2011 
2012 
2013 
2014 
2015 

2016 
201 7 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
' 2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 - 

California Aqueduct (continued) 
Reach 29A 

Pumping Plant 
Cumulative 

Unit Rate Unit Rate t Reach 18A 
Alamo 

Powerplant 
Cumulative 

Unit Rate Unit Rate 
(21) (22) 

Reach 228 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

Pearblossom 
Pumping Plant 

Cumulative 
Unit Rate unif Rate 

(23) (24) 

Reach 23 
Mojave Siphon 

Powerplant 
Cumulative 

Unit Rate unif Rate 
(25) (26) 

Reach 26A 
Devil Canyon 
Powerplant 

Cumulative 
Unit Rate Unit Rate 

(27) (28) 



Calends! 
Year 

TABLE 8-1 7 
Unit Variable OMP&R Component of Transportat~on Gnarge 

(Dollars per Acre-Foot) page 4 of 4 
1 

California Aqueduct (continued) 
Reach 296 

Warne 
Powerplant 

Cumulative 
Unit Rate Unit Rate 

(31) (32) 

Reach 29J 
Castaic 

Powerplant 
Cumulative 

Unit Rate Unit Rate 
(33) (34) 

Reach 31A 
Las Perillas and Badger Hill 

Pumping Plants 
Cumulative 

Unit Rate Unit Rate 
(35) (3s) 

Reach 33A 
Devil's Den, Bluestone, and Polonio Pass PP 

and San Luis Obispo Powerplant 
Cumulative 

unit Rate Unit Rate 
137) (3s) 



TABLE 8-1 8 
Variable OMP&R Component of Transportation Charge for Each Contractor 

(Dollars) palla I nf A 

Calendar 

1962 
1963 
1964 
1965 

North Bay Area 

Solano 
County 
Water 

Agency 
(2) 

0 
0 
0 
0 
0 

Total 

0 
0 
0 

South 

Alameda 
County 
Water 
District 

(5) 
0 

34,919 
4931 1 
68,203 
68,765 

52,135 
56,949 

120,985 
3,904 

0 

28,329 
144.669 
15.590 

29 
4,765 

121.693 
123,044 
39,986 
77,085 
64.953 

141,961 
42.497 
6,680 

13,215 
102,775 
132,753 
242,569 
300.522 
289,297 
507,138 

163,910 
128,855 
(13,199) 
255,691 
905,355 

984,597 
1,082,224 
1,049,802 
1,082.406 
1,169.799 
1,166.357 
1,178,388 
1,189.755 
1,201,256 
1,280,671 

1,280,471 
1.292.033 
1,300,953 
1,314,337 
1,333,309 

1,336,627 
1,428,918 
1,411.389 
1,425.936 
1,423,618 
1,425,191 
1,474,099 
1,470,611 
1,470,540 
1,451,022 

1.449.61 8 
1,451,089 
1,449,706 
1,449,899 
1,449,627 

1,446,698 
1,446,892 
1,442,496 
1,441.581 
1,442,796 
1,442,352 
1,442,572 
1,440,968 
1,442,521 
1.441.661 

I Bay Area 

Santa Clara 
Valley 
Water 

District 
(6) 

0 
0 
0 
0 

62,926 

121,140 
160.650 
341,769 
298.968 
431,442 

416,328 
524.207 
547,808 
636,187 
425,285 

502,768 
497,792 
652,861 
652.117 
518,020 

569,996 
587,133 
183,550 
351,259 
466.220 
943,717 
841,328 
788.454 
999,800 

1,469.285 

365,454 
288,209 
(79,760) 
630,695 

2,155,555 

2,344,279 
2,576,786 
2,499,588 
2,577,159 
2,785.237 

2,777,041 
2,805.688 
2,832,752 
2,860,132 
3,049,218 

3,048,742 
3,076,266 
3,097,507 
3,129,375 
3.1 74,546 

3,182,447 
3,402,184 
3,360,451 
3,395,087 
3,389,567 
3,393,311 
3,509,759 
3,501,456 
3,501,287 
3,454,614 

3,451.469 
3,454,972 
3,451,681 
3,452,141 
3,451,492 

3,444,516 
3,444.980 
3,434,514 
3,432,335 
3,435,229 
3,434,171 
3,434,696 
3,430,878 
3,434,571 
3,433,004 

145.696.491 

Central Coastal Area 

Naps 
County 

FC& WCD 
(1) 

0 
0 
0 
0 
0 

0 
0 

6,989 
8,551 

13,598 

10.609 
14.434 
14,449 
17.473 
14,779 

20,856 
22,635 
21,692 
16,237 
19,945 

23,841 
12,159 
2,335 
4,866 

10,186 
15,472 
27.222 

Alameda 
County 

FC& WCD, 
Zone 7 

San Luis Santa 
Obispo Barbara 
County County 

FC& WCD FC& WCD Total Total 

2033 
2034 
2035 

Total 



TABLE 8-1 8 
Variable OMP&R Component of Transportation Charge for Each Contractor 

(~olkrs) 
- 

Page 2 of 4 

I I San Joaouin VaUev Area I 

wakr Irrigation San Joaquin and of Water Water Storage I Calendar 1 District District Vallev Industrial Aaricultural Kinas District District Total I 
I 

Year I - 
(1 1) (72) (13j (74) (15) (13 (1 7) (18) (19) 1 

Dudley Empire Future Kern Counfy Water Agency Tulare 
Ridae West Side Contractor Munici~al Countv Oak Flat Lake Basin 

790;340 
790,322 

788,471 
788,659 
786.796 

2029 785,469 
787,635 

786,712 
2032 787,195 
2033 784,718 
2034 787,364 
2035 784,823 

Total 32.815.288 



TABLE 8-1 8 
Variable OMP&R Component of Transportation Charge for Each Contractor 

I Antelope Crestline- San Gabriel I 
Valley- Castaic Coachella Lake Littlerock San Bernardino Valley 

East Kern Lake Valley Arrowhead Desert Creek Mojave Palmdale Valley Municipal 
Water Water Water Water Water Irrigation Water Water Munici~al Water 

Total 

Calendar 
Year 

Agency Agency District Agency Agency ~Gtrict Agency District Water ~jstrict District 
(20) (21) (22) (23) (24) (25) (26) (27) (2s) (29) 



TABLE B-18 
Variable OMP&R Component of Transportation Charge for Each Contractor 

Calendai 
Year 

1961 
1962 
1963 
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 

(Dollars) Page 4 01 4 

Southern California Area (continued) 

San Ventura 
Gorgonio Metropolitan County 

Pass Water District Flood 
Water of Southern Control 

Agency California District Total 
(30) (3 1) (32) (33) 

Feather River Area 

County Plumas 
City of of County 

Yuba City Butte FC& WCD Total 
(34) (35) (36) (37) 

South 
Bay 

Area 
Future 

Contractor 
(38) 

Grand 
Total 
(39) 



TABLE B-19 
Total Transportation Charge for Each Contractor 

/Dollars) 

Calendar 

1969 
1970 

2029 
2030 

2032 
2033 
2034 
2035 

Total 

North Bay Area 

Solano 
Napa County 

County Water 
FC& WCD Agency 

(1) (2) 
Total 

Alameda 
County 

FC& WCD, 
Zone 7 

(4) 
0 

11,750 
151,158 
170.825 
245.752 
271,872 
347,164 
392,238 
447,199 
460.933 

421,848 
509,384 
473,900 
497,233 
545,595 

635,894 
599,139 
653,261 
716,663 
833.422 

795,725 
828,143 
846.611 

1,132,880 
1,582,798 

1,407,617 
1,895,660 
1,895,436 
1,789,224 
2,223.655 

1,411,110 
1,867,736 
2,436,287 
2,958,370 
3,028,000 
3,160,405 
3,388,977 
3,340,249 
3,343,825 
3,394,781 

3,381,171 
3,370,162 
3,358.398 
3,351,469 
3,391,213 

3,377,055 
3,370,141 
3,351,662 
3,347,069 
3,334.719 

3,320,670 
3,404,815 
3,112,096 
3,147.504 
3,046,900 

3,007,245 
3,017,981 
2,972,511 
2,934,243 
2,898,841 

2,894,265 
2,895,295 
2,893,174 
2,903,550 
2,881,720 

2,877,640 
2,876,120 
2.868.91 7 
2,864,277 
2,863,292 
2,855,941 
2,857,903 
2,855,738 
2,850,385 
2,841,855 

158,688,654 

South 
Alameda 
County 
Water 

District 
(5) 

0 
43,787 

190.471 
277.787 
404,792 
422,243 
502,177 
604,128 
540,048 
533,301 

552.853 
679.260 
550,134 
565,336 
606,475 

735,558 
714,307 
693,340 
737.055 
867,202 

880,234 
849,663 
902,381 

1,098.238 
1,793.926 

1,532,274 
2,015,555 
2.21 3,701 
1,855,062 
2,262,388 

1,640,830 
2,167,587 
2,475,970 
2,997,474 
3,071,479 

3,138,211 
3,283,942 
3,239,401 
3,243,146 
3,289,680 

3,277,282 
3,267,231 
3,256,492 
3,250,167 
3,286,463 

3,273,536 
3,267,224 
3,250.354 
3,246,162 
3,234,884 

3,222,058 
3,298,895 
3,027.240 
3,026.467 
2,880,140 

2,830,456 
2,838,479 
2,793,951 
2,758,394 
2,723,811 

2,719,259 
2,719,832 
2,717,816 
2,727.161 
2,706.715 

2,702,964 
2,701.390 
2,694,664 
2,690,379 
2,689,408 

2,682,617 
2,684,361 
2,682,326 
2,677,176 
2,669,322 

156,646,252 

Bay Area 

Santa Clara 
Valley 
Water 

District 
(6) 

0 
0 

449,513 
623,434 

1,160,811 

1,415.979 
1,686,718 
1,988.659 
2,086,868 
2,206,448 

2,173.591 
2,324,122 
2,342,330 
2,510,072 
2,413,642 

2,504,228 
2,480,132 
2,789,733 
2,816,827 
3,032,478 

Total 
(7) 

0 
55.537 

791,142 
1,072,026 
1,811,355 
2,110,094 
2,536,059 
2,985.025 
3,074.115 
3,200,882 

3,148,290 
3,512,766 
3,366,364 
3,572,641 
3,565.712 

3,875,680 
3,793,578 
4,136.334 
4,270,545 
4,733,102 

4,598,409 
4,886,493 
5,582,975 
7,974,452 
9,941,049 

9,821,249 
10,606,244 
10,488,423 
9,506.471 

11,159.778 

7,624,403 
9.81 8,038 

11,569,025 
14,028,249 
14,378,906 
14,763,067 
15,387,660 
15.1 88,577 
15,207,048 
15,415,379 

15,360,005 
15,315,019 
15,266,956 
15,238,649 
15,401.139 

15,343,278 
15,315,027 
15,239,513 
15,220,756 
15,170,290 

15,112,879 
15,456,845 
14,131.125 
14,154,065 
13,401,068 

13,092.850 
13,088,175 
12,867,271 
12,691,412 
12,535,673 

12,516,221 
12,517.109 
12,506,485 
12,547,919 
12,456,197 
12,439,240 
12,431,019 
12,399,751 
12,379,714 
12,375,017 
12,344,272 
12,351,853 
12,342,439 
12,318,338 
12,282,427 

749,164,938 

~tral Coastal A 
San Luis 
Obispo 
County 

FC& WCD 
(8) 

0 
0 
0 

8,526 
14,254 

23,495 
41.791 
67,870 

122,909 
135,973 

137.107 
143,286 
140,310 
141,527 
158,094 

267,793 
278.436 
286,128 
284,981 
311,952 

334,798 
333,262 
359.899 
392,142 
439.447 

427,502 
427,175 
474,123 
480.868 
564,425 

595,162 
866,936 
757,879 

1,165,641 
2,935.830 
5502.816 
6,505,267 
6,505,974 
7,995,198 
8,071,499 

8,057.276 
8,043,747 
8,025.21 8 
8,012,028 
8,060,048 

8,038.1 78 
8,027,476 
7,999,283 
7,990,737 
7,968,250 

7,949,292 
8,058,363 
7,795,391 
7,888,728 
7,790,949 

7,751,138 
7,787,642 
7,768,480 
7,763,883 
7,734,253 

7,729.605 
7,731,251 
7,729,211 
7,744,447 
7,712,901 
7,601,950 
7,599,451 
7,586,079 
7,583,250 
7,581.585 
7,571.869 
7,575,580 
7,576,335 
7,576,797 
7.574.349 

Santa 
Barbara 
County 

FC& WCD 
(9) 

0 
0 
0 

18.065 
28,962 

46,425 
80.516 

128,989 
230,789 
255,061 

257,315 
268,944 
263,551 
265.898 
286,544 

499,325 
51 9,848 
534,362 
532.477 
582.495 

624.821 
622,209 
671,432 
731,031 
818,399 

796.61 9 
836,975 
984.040 

1,146,694 
1,201.862 

1,432,218 
1,421,524 
1,542.841 
2,371,784 
6.337.396 

15,806,000 
20,897,004 
20,803.030 
21,121.053 
21,263,592 

21,241.154 
21,218.012 
21,184,342 
21,160,390 
21,248,066 

21,208,271 
21,188,849 
21,137,585 
21,122.089 
21,081.243 

21,046,774 
21,245,570 
20,767.039 
20,934,362 
20,755,972 

20,682.898 
20,748,696 
20,713,097 
20,704,374 
20,650,174 

20,641.514 
20,644.263 
20,640,433 
20.668.042 
20,610.550 

20,405,546 
20,400,044 
20,375,207 
20,369,771 
20,366,415 
20.348.31 7 
20,354,946 
20,356,297 
20,356,991 
20.352.391 

Total 
(10) 

0 
0 
0 

26,591 
43,216 

69,920 
122.307 
196.859 
353,698 
391,034 

394,422 
412,230 
403,861 
407.425 
454.638 

767,118 
798,284 
820,490 
817.458 
894,447 

959,619 
955.471 

1,031,331 
1,123,173 
1,257.846 

1,224,121 
1,264,150 
1,458,163 
1,627,562 
1,766,287 

2,027,380 
2,088,460 
2,300,720 
3,537,425 
9,273,226 

21,308,816 
27,402.271 
27,309,004 
29,116.251 
29,335,091 

29,298,430 
29,261,759 
29,209,560 
29,172.41 8 
29,308,114 

29,246,449 
29,216,325 
29,136.868 
29,112,826 
29,049.493 

28,996,066 
29,303,933 
28.562.430 
28,823.090 
28,546,921 

28,434,036 
28,536,338 
28,481,577 
28,468,257 
28,384,427 

28,371.119 
28,375.514 
28,369,644 
28,412,489 
28.323.451 

28.007.496 
27,999.495 
27,961,286 
27,953,021 
27,948,000 
27,920.186 
27,930.526 
27,932,632 
27,933,788 
27.926.740 



TABLE B-19 
Total Transportation Charge for Each Contractor 

(Dollars) 

Calendar 
Year 

Total 

Dudley 
Ridge 
Water 

District 

Empire 
West Side 
Irrigation 
District 

(12) 
0 
0 
0 
0 
0 

0 
0 

9,535 
9,525 

16,290 
17,249 
18,046 
14,188 
14,157 
15.099 

15,645 
12,755 
11.614 
15,485 
13,854 

31,774 
14,808 
16,430 
16.841 
90.071 
36,073 
53,305 
64,779 
50,893 
35,852 

25,555 
41,765 
48,267 
71,455 
67,259 

70,203 
71,888 
70,544 
70,852 
71,957 

71.696 
71.395 
71,090 
70,955 
71,926 

71,594 
71,433 
70,914 
70,921 
70,492 

70,213 
72,303 
67,847 
69,627 
68,052 
67,602 
68.595 
68.51 3 
68,478 
68,074 

67,868 
67,985 
67.929 
68,203 
67,699 

67.603 
67.613 
67.515 
67,445 
-67.558 
67.510 
67.536 
67,406 
67,544 
67,411 

3,620,558 

Future 
Contractor 

San Joaquin 
Vallev 

San Joaquin Valley Area 
Kern County Water Agency 
Municipal County 

and of 
Industrial Agricultural Kings 

f 74) (75) (16) 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

73,706 0 0 

137,578 0 0 
268,087 0 0 
446,119 1,530,491 12,882 
525,877 2,363,555 11,495 
574.839 2,880,185 11,623 

606.768 3,777,353 16.571 
632,511 4,897,397 13,997 
640,155 4,842,338 14,265 
699,154 5,134,675 14,357 
716.513 6,239.967 15,367 

775,207 6,589,960 15,736 
798,781 6,756,053 17.183 
889,271 8.172.867 17.493 
896,774 9,301.878 18.828 
890,254 9,861,341 19,403 

1,081,276 11,290,952 23,594 
1.003.561 12,055,400 21,456 
1,028,108 15,273,398 38,450 
2,061,639 23,372,751 52,951 
2,381,969 28,011.267 68,765 

2,374.753 30,675,716 79,506 
2,835,230 29,260,800 77.669 
2,753,530 28,991.414 72,949 
2,428,652 28.904.323 65.376 
2,508,018 26,858,108 49,054 

2,105,169 17,423,101 26,541 
2,377,642 25,700,329 54,928 

11,573.064 19,600,489 65,482 
10,724.006 23,972,688 64.145 
3,588,714 37.686.664 88,371 

3,748.512 38,850,258 92.362 
3,841,504 39,463,954 94.61 6 
3,771.752 38,843,185 92,822 
3,787,440 39,570,569 93,197 
3,842,528 40,100.435 94,662 

3,828.981 39,958,135 94.316 
3,814,465 39,834,553 93,913 
3,799,795 39,707,308 93,507 
3,792,876 39,636.020 93,328 
3,840,357 40,068,509 94.614 

3,823,891 39,913,534 94,173 
3,816,582 39,859,690 93,958 
3.791.21 0 39,633,071 93.265 
3,791,896 39,647,454 93,269 
3,769.952 39.432.578 92,697 

3,757,495 39,344,808 92,324 
3,858,585 40,232,525 95,105 
3.642.591 38,329,278 89,163 
3,729,331 39,101,388 91,537 
3,578,682 38,412,890 89,436 

3,493.162 38.223.265 88,837 
3,410.760 38.650.682 90,157 
3,289,644 38,820,318 81,527 
3,227,587 38,591,956 80.974 
3,176,204 38,444,821 80,188 

3,142,783 38.321.707 79,768 
3,139,048 38,386,818 79,859 
3,132,033 38,366,601 79.755 
3,143,115 38,480,877 80.102 
3.116.122 38,262.496 79.406 

3.109.579 38,228.144 79.241 
3,107,021 38,230,876 79,212 
3.100.180 38,186,644 79.057 
3,093,788 38,161.141 78,903 
3,096,209 38.206.894 78.986 
3,075,468 38,186,587 78,530 
3,078,795 38,194,372 78,574 
3,067,565 38,140,400 78.267 
3,068,191 38,205,129 78.308 
3,052.214 38,138,848 77,898 

199.144.818 1,987,394,376 4.518.250 

Oak Flat 
Water 

District 
(17) 

0 
0 
0 
0 
0 

Tulare 
Lake Basin 

Water Storage 
District 
(18) 

0 
0 
0 
0 
0 

Total 
(19) 

0 
0 
0 

2,729 
79.746 

149,638 
294,390 

2,452,742 3,533,536 

4,076,242 

5,163,986 
6,954,366 
6.21 9,374 
6,833,374 
8,161,412 

8,372.043 
8.472.006 

10,064,591 
11,689,011 
12,045,747 

13,943,834 
14,436,922 
17,589.360 
27.400.905 
34,101.826 

36,852,884 
35,853.321 
35,417,136 
35.243.870 
32.547.795 

21,642,050 
31,307,401 
34,968,615 
39,096,182 
46,336.796 
47.624.858 
48,650.375 
47,876,937 
48.640.998 
49294.645 
49,122,900 
48,965,970 
48,805,146 
48,718.721 
49,259,279 

49.067.289 
48,996.061 
48.71 1.823 
48,727,021 
48,463,821 

48.345.940 
49,465,499 
47.068.235 
48,035.412 
47,094,751 

46,785,529 
47.1 78,328 
46,990,474 
46.889.016 
46,663,062 

46,492,419 
46.560.479 
46,529,270 
46.671.238 
46,393.829 

46.346.527 
46.346.636 
46.287.1 95 
48,250,364 
46,305,270 
46259,228 
46,271,923 
46,188,152 
46271,341 
46.1 79.895 

2.452.1 09.686 



TABLE 6-1 9 
Total Transportation Charge for Each Contractor 

(Dollars) 

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 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

2011 
2012 
201 3 
2014 
2015 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

Antelope 
Valley- 

East Kern 
Water 

Agency 
(20) 

Castaic 
Lake 
Water 

Agency 
(21) 

Coachella 
Valley 
Water 

District 
(22) 

0 
0 
0 

14,455 
25,141 

44.81 1 
86.271 

152,937 
225,676 
315,780 

433.248 
562.427 
696,764 
712,285 
753,208 

799,768 
695,591 
876,244 
944,097 

1,033,589 

1.103.719 
1,154,725 
1,747.484 
2,830,550 
3.629.817 

4,052,369 
3,908.374 
3,916,756 
3,552,989 
4,212,320 

2,734,180 
2,612,566 
3,211.400 
3,699,984 
3,997,282 

4,193,960 
4,329,063 
4.153.981 
4,189.279 
4,306,626 

4,269,922 
4,250,546 
4,226,299 
4,201,698 
4,307,091 

4.261.857 
4.261.589 
4,214,058 
4,227,873 
4,185,246 

4,154,703 
4,332,220 
3,973,527 
4,125,011 
3,951,742 

3,912,058 
3,951,945 
3,895,538 
3,813,503 
3,706,865 

3,553,179 
3,527,841 
3,508,769 
3,520,233 
3,468,768 

3,453,032 
3,444,906 
3,432,914 
3,422,713 
3,432,325 

3,406,154 
3,407,377 
3.383.345 

Crestline- 
Lake 

Arrowhead 
Water 

Agency 
(23) 

Southern California Area 

Desert 
Water 

Agency 
(24) 

Littlerock 
Creek 

Irrigation 
District 

(25) 
0 
0 
0 

1,145 
2.086 

3,761 
7.298 

12,891 
18,724 
25.270 

31,887 
42,456 
43,539 
45,270 
48,548 

51,521 
47,404 
47.171 
48.455 
53,409 

77,825 
56,032 
69,466 
75,848 
79,898 

102,667 
211.626 
125,143 
170,782 
288,652 

175.246 
121.839 
185,826 
253,994 
360,345 

381,670 
399,169 
382,364 
385,114 
396,904 
392,550 
390.860 
388,941 
386,888 
395,026 
391,596 
391,821 
387,626 
389,064 
382.986 

384.011 
397,594 
367,430 
379,527 
366,365 

362.079 
365,325 
360,699 
353.702 
347,404 

337,016 
336.828 
335,728 
337,031 
332,981 

332,645 
332,368 
331,397 
330,877 
331.411 
329.349 
329.473 
327.112 

Mojave 
Water - 

Agency 
(26) 

0 
0 
0 

28,492 
50,410 

90.562 
175,487 
311.202 
458.858 
633,048 

857,218 
1,111,252 
1,174.136 
1,205,921 
1.272.523 

1,314,931 
1,386,455 
1,386,151 
1,513,259 
1,632,337 

1,751,170 
1,947,024 
2,022,121 
2,253.01 6 
2,376,559 

2,467,223 
2,486.099 
2,567.844 
2,510,068 
2,695,910 

3,468.252 
4,288,054 
4,401,416 
6,288.347 
9,934,762 

10,185,188 
10,702,116 
10,257,778 
10,297.823 
10,620,639 
10,506,227 
10.463.381 
10,412,336 
10,354,476 
10,570,958 

10,481,437 
10,490,413 
10,376,986 
10,425,127 
10,253,948 

10,288,331 
10,637,916 
9,851,521 

10,177,587 
9,836,957 

9,725,616 
9,818,690 
9,706,040 
9,520,895 
9,367,625 

9,017,156 
8,970,320 
8,932,417 
8,962,791 
8,844,278 
8,823,789 
8,808,802 
8,778,049 
8,763,454 
8,786.257 

8,728,868 
8,733,833 
8,674.996 

Palmdale 
Water 

District 
(27) 

0 
0 
0 

8.221 
15,250 

27,728 
54,119 
95.618 

138,286 
185,137 

231.646 
274,997 
287,724 
292,482 
304,697 

314,105 
329.788 
322.107 
332,901 
360.905 

392,089 
407.400 
495.281 
553.865 
737.534 

1,002,031 
1,024,593 

782,756 
1.444.106 
1,635,094 

1,297,055 
1,133,482 
1,166,458 
1,909,564 
2,495,737 

2,845,340 
2,981,224 
2,854,904 
2,875,471 
2,964.067 

2,931,334 
2.91 8,586 
2,904,145 
2,888,685 
2,949,811 

2,924,038 
2,925,711 
2,894,154 
2,904,935 
2,859,216 

2,866.923 
2,969,003 
2.742.121 
2,833,479 
2,734,535 

2,702,425 
2,727,030 
2,692,781 
2,641,356 
2,596.374 

2,521,473 
2,520.921 
2,513,132 
2.522.999 
2,492,634 

2,490,266 
2,488,225 
2,481,026 
2,477,152 
2,481,185 

2,465,837 
2,466,776 
2.449.061 

Page 3 of 4 
I 

San Gabriel 
San Bernardim Valley 

Valley Municipal 
Municipal Water 

Water District District 
(28) (29) 

0 0 
0 0 



TABLE B-19 
Total Transportation Charge for Each Contractor 

(Dollars) 

Calendar 
Year 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1 976 
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 

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 

Southern California Area (continued) 
San 

Gorgonio 
Pass 
Water 

Agency 
(30) 

Metropolitan 
Water District 
of Southern 
California 

(37) 
0 
0 

692,178 
1,262,872 
2,184,551 

3,907,132 
7,707,275 
15,343,056 
23,191,328 
30,667,864 

40,024,070 
53,024,698 
57,354,082 
61,860.856 
66,842,602 

68,572,597 
66,322,926 
73,007,400 
72,755,138 
80,025,825 

90.957.855 
93,188,475 
101,902.852 
138,522.776 
173,471 .I 15 
193,524,594 
178,195,861 
190,716,864 
193,496,252 
238,887,341 

173,136,301 
197,227,033 
191,792.405 
245,278342 
331,760,398 

350,334,067 
366,050,233 
352,481,040 
351,645.855 
363,049,474 

359,576.1 65 
358,051.746 
356,201,846 
354,283,017 
362,674.037 

359,142,955 
359,106,369 
355,124,931 
356,100,971 
352,456,405 

350,325,636 
365,146223 
334,728,548 
347,897,674 
333,713.743 

Ventura 
County 
now' 

Control 
District 

(32) 
0 
0 
0 

9,395 
17,799 

33.486 
68,275 
143.036 
215,563 
274,055 

342.980 
422,922 
436,278 
456,213 
479,060 

476,252 
507,736 
523.662 
527.103 
571,965 

636,698 
671,333 
799.538 
669,368 
914.820 

939.273 
900.409 
907.
931,724 

1,479.187 

1,124,471 
1,028,761 
1,055,660 
2,366,869 
1,663,274 

1,711,463 
1,786,766 
1,741,466 
3,134,912 
3,263,368 

3,219,988 
3,204.665 
3,186,786 
3,167,185 
3,243,231 

3,211,633 
3,213,463 
3,174,321 
3,188,603 
3,130.927 

3,141,426 
3.267.769 
2,986,783 
3,100,675 
2,980.695 

Total 
(33) 

0 
0 

777,395 
1,596,473 
2,707,839 

4.843.401 
9,514.603 
18,669,823 
26,196,625 
37,535.555 

49,173,057 
64,674,638 
70,266,517 
75,100,866 
60,848,071 

83,328,599 
81,296,623 
88,771,161 
89,330,736 
98,296,388 

110,736,615 
113,438.625 
126,233,020 
171,165.540 
211,587,075 

234,401.085 
219,983,499 
232.1 77.928 
234,462,228 
285,967,886 

209,948,783 
237,624,545 
236,045,804 
302,677,026 
394,468,587 

41 9,491,106 
436,721,681 
421,942,017 
427.749.494 
443,314.922 

439,596.845 
437,768,559 
435,523,331 
433.Z4.138 
450,196,054 

445,830,259 
445,782,844 
440,954,040 
442,078,892 
442,464,555 

439,354,561 
457,907,488 
420,324.91 3 
436,595,000 
419,269,486 

City of 
fuba City 

(34) 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Feather River Area 

County Plumas 
of County 

Butte FC& WCD 
(35) (36) 
0 0 
0 0 
0 0 
0 0 
0 405 

0 565 
0 563 
0 565 
0 3.1 97 
0 15,147 

0 16,029 
0 17,403 
0 17,364 
0 17.507 
0 18.436 

0 17,507 
0 18,262 
0 17,411 
0 20,609 
0 17,791 

0 21.223 
0 28.334 
0 16,957 
0 18,023 
0 19,960 

0 19,977 
0 19,979 
0 19,986 
0 20.060 
0 20.078 

0 20,123 
0 20.170 
0 20,310 
0 20,458 
0 20,611 

0 20,772 
0 20,772 
0 20,772 
0 20,772 
o 20,772 

0 20,772 
0 20.772 
0 20,772 
0 20,772 
0 20,772 

0 20,772 
0 20,772 
0 20,772 
0 20,772 
0 20,772 

0 20,772 
0 20,772 
0 20.772 
0 20,772 
0 20,367 

Total 
(37) 

0 
0 
0 
0 

405 

565 
563 
565 

3.197 
15,147 

16.029 
17,403 
17,364 
17.507 
18,436 

17,507 
18,262 
17,411 
20,609 
17,791 

21.223 
28.334 
16.957 
18.023 
19,980 

19,977 
19,979 
19.986 
20,060 
20,078 

20.123 
20,170 
20,310 
20,458 
20,611 

20,772 
20,772 
20,772 
20,772 
20.772 

20.772 
20,772 
20,772 
20,772 
20,772 

20.772 
20,772 
20.772 
20,772 
20,772 

20,772 
20,772 
20.772 
20,772 
20.367 

South 
Bay 

Area 
Future 

Contractor 
(3) 

0 
0 

55.830 
84,105 
129,207 

148,564 
204.947 
279,651 
349,657 
386.754 

376.31 8 
401,833 
376,313 
399.290 
408,510 

431.101 
423,842 
427,091 
447,131 
507,956 

517,366 
513,728 
553,418 
562,242 
682,394 

621.039 
685,063 
708,333 
766,964 
819,182 

566,145 
913,856 
996.1 93 

1,102.135 
930,379 

931.962 
972.746 
973,295 
977,949 
978,654 

978,850 
978.948 
979.038 
979,129 
979,768 

979,765 
979,858 
979.930 
980.037 
980.188 

980,216 
980,955 
937,611 
91 0,763 
880,643 

863,681 
824.090 
748,582 
684,594 
664,123 

660,336 
659,712 
659.029 
658,616 
657,156 

656,713 
655,874 
654,757 
653.276 
651,925 

646,904 
649,249 
648,418 
644,743 
640,492 

49,681,114 

Page 4 ot 

Grand 
Total 
(39) 

0 
55.537 

1,624,367 
2,781.924 
4,771,788 

7,340,281 
12,714,520 
24,733,509 
35,765,835 
45,683,260 

58,499,879 
76.198.519 
60,902,631 
86,604,928 
93,730,938 

97.104.601 
95,141,756 
104,560.576 
106.918.773 
116,874.513 

131.21 2.257 
134,805,445 
151.513.847 
208,936,904 
258,692,048 

284,720.1 07 
271.748.841 
284,861,109 
287,340,306 
338.466.154 

248,148,561 
288,002.008 
291,877,791 
367,204,000 
472.484.749 

511,541,676 
536,475.1 02 
520.634.403 
529,054,961 
545,746,296 

541,771,676 
539.711.530 
537,213,400 
534,771,650 
552.638.502 

547,963,910 
547.796.043 
542,533,020 
543,639,526 
543.656.334 



TABLE B-20A 

Calculation of Delta Water Rates 
(Millions of dollars [$I or millions of acre-feet [AF] discounted to 1994 at 4.621 percent per annum) 

Procedure 

Total 
Delta Water Rate 

13) 
Capital Cost Component 

(1) 

Beginning in 1995 I I I 

Minimum Operation, 
Maintenance, Power. and 

Replacement Component (a 
12) 

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 1995 

a) Considering that all operating costs of Project conservation Facilities will not vary with annual amounts of project water delivered, and therefore are 
properly classified as 'Minimum' OMP&R Costs. 

b) Including net credits of $4,850,000 for settlements as to the magnitude of project capital costs incurred prior to December 31, 1960, and net credits of 
$6,678,320 for settlement as to the magnitude of project capital costs incurred from 1961 through 1978. 

c) Including 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). 

Rate Applicable in 1995 

(875.40) (d (97.42) AF 

$11.09 per acre-foot 

(514.55) (97.42) AF (1,389.95) (97.42) AF 

$11.06 per acre-foot $22.15 per acre-foot 



Oroville Division 
Water supply and power costs (a 
Less Oroville power revenues 

TABLE B-20B 
Delta Water Rates by Facility 

(Dollars per acre-foot) 

Delta facilities (b 

Minimum Operation, 
Maintenance, Power, and 
Replacement Component 

(2) Item 

Initial Conservation Facilities 

Subtotal 

California Aqueduct, portion 
Reach I 
Reach 2A 
Reach 2B -- 

Reach 3 

Capital Cost 
Component 

(1) 

Subtotal 

8.64 6.85 

Planning and preoperating costs 
through 1993 

Less capital cost credits 

I San Luis facilities I 4.19 

Less Delta Water Charges paid 
prior to 1995 

I 2.87 

Total 
Delta Water Rate I 

Fi&e applicable in 1995 

a) Includes revenue received from non-contractors. 
b) Includes (I) Delta facility planning costs, (2) Delta studies costs, and (3) Suisun Marsh facilities costs. 

11.09 11.06 



Calendar 

1972 
1973 
1 974 
1975 

TABLE 6-21 
Total Delta Water Charge for Each Contractor 

North Bay Area 

Solano 
Napa County 

County Water 
FC& WCD Agency Total 

(1) (2) (3) 
0 0 0 
0 0 0 

(~olkrs) 
South Bay Area 

Alameda Alameda Santa Clara 
Counv County Valley 

FC& WCD, Water Water 
Zone 7 District District Total 

(4) (5) (6) (7) 
0 0 0 0 
0 0 0 0 

Page I of 4 

Central Coastal Area 

Obispo Barbara 
Counfy Counfy 

FC&WCD FC&WCD Total 
(8) ; (9) (10, ; 1 

Total 



TABLE 8-21 
Total Delta Water Charge for Each Contractor 

(Dollars) Page P of 

San Joaquin Valley Area 

Empire FMure Kern County Water Agency Tulare 
West Side Contractor Municipal County Oak Flat Lake Basin 
Irrigation San Joaquin and of Water Water Storage 
District Valley Industrial Agricultural Kings District District Total 

(12) (13) (14) (15) (16) (1 7) (18) (19) 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

Dudley 
Ridge 
Water 

District 
(1 1) 

0 
0 
0 
0 

Calendar 
Year 

1 964 
1965 

Total 



TABLE 8-21 
Total Delta Water Charge for Each Contractor 

1 996 I i l l  

(Dollars) page 3 of 4 

Calendar 
Year 
1964 
1965 

Southern California Area 
Antelope Crestline- San Gabriel 

Valley- Castaic Coachella Lake tittlerock San Bemardim Valley 
EastKem Lake Valley Amwhead Desett Creek Mojave Palmdale Valey Municipal 

Water Water Water Water Water Irrigation Water Water Municipal Water 
Agency Agency District Agency Agency District Agency District Water District District 

(20) (21) (22) (23) (24) (25) (26) (27) (28) (29) 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 



TABLE 8-21 
Total Delta Water Charge for Each Contractor 

(Dollars) 
Southern California Area (continued) Feather River Area 

San Ventura 
Goigonio Metropolitan County 

Pass WaterDistrict Rood County Plumas 
Water of Southern Control City of of County 

Agency California District Total Yuba City Butte FCdWCD Total 
(30) (31) (32) (33) (34) (35) (36) (37) 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
n n o 0 0 0 0 0 

- south 

Future 
Contract0 

Page 4 of 4 

11 - 

Calendar 
Year 

1964 
1965 
1966 
1 967 
1968 
1969 
1970 
1971 
1972 
1 973 
1974 
1975 
1976 
1977 
1 978 
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 
2011 
2012 
2013 
2014 
201 5 
2016 
2017 

2027 

2030 

2032 
2033 

2035 

Total 



TABLE 8-22 
Water System Revenue Bond Surcharge for Each Contractor 

(Dollars) page 1 

Total 1 6.066.425 10.185.952 16.252.377 1 7,005,271 7,870,143 21,995,632 36.871.046 / 9,770,323 24,587,363 34.357.686 

North Bay Area 
Solano 

Napa County 
County Water 

Calendar 
Year 
1971 

South Bay Area 
Alameda Alarneda Santa Clara 
County County Valley 

FC& WCD. Water Water 
FCB WCD Agency Total 

f 1) (2) (3) 
0 0 0 

Central Coastal Area 
San Luis Santa 
Obispo Barbara 
Couniv Couniv 

Zone 7 District District Total 
(4) (5) (6) f 7) 

0 0 0 0 

FC&W~D FC&W~D Total 
(8) (9) (10) 

0 0 0 



TABLE B-22 
Water System Revenue Bond Surcharge for Each Contractor 

Calends) 
Year 

Dudley 
Ridge 
Water 
District 

(1 1) 

(Dollars) 
San Joaauin VallevArea 

Empire Future Kern County Water Agency Tulare 
West Side Contractor Municipal County Oak Flat Lake Basin 
Ifriaation San Joaauin and of Water Water Storaae 
~htrict  valle; Industrial Agricultural Kings District District 

- 
(12) f 13) f 14) (15) (16) (17) f 18) 

Page 2 of 

Total 
(19) 

Total 1 7,394,890 336.862 0 15,923,399 155,236,717 457,377 611,144 15.121.210 195,081,599 



Calendar I year 

Total 

TABLE 8-22 
Water System Revenue Bond Surcharge for Each Contractor 

(Dollars) 
Southern California Area 

Antelope Crestline- 
Valley- Castaic Coachella Lake Littlerock San Bernardino 

East Kern Lake Valley Arrowhead Desert Creek Mojave Palmdale Valley 
Water Water Water Water Water Irrigation Water Water Municipal 

Agency Agency District Agency Agency District Agency District Water District 
(20) (21) (22) (23) (24) (25) (26) (27) (28) 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

Page 3 of 4 
1

Valley 
Municipal 

Water 
District 



TABLE 8-22 
Water System Revenue Bond Surcharge for Each Contractor 

(Dollars) paos 4 of 4 

Calendar 

1982 

Agency California 
(30) (3 1) 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

South 
Bay 

Area 
Future 

Southern California Area (continued) 
San Ventura 

Gorgonio Metropolitan County 
Pass Water District Flood 
Water of Southern Control 

District Total 
(32) (33) 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

Feather River Area 

County Plumas 
City of of County 

2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

Butte 
(35) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

Total 
(37) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

Contractor 
(3s) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

Grand 1 
Total 
(39) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 



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 
1999 
20M) 
2001 
2002 
2003 
2004 
2005 

2006 

I Total 

TABLE 8-23 
Total Transportation 

North Bay Area 

Solano 
Napa County 

County Water 
FC& WCD Agency Total 

f 1) (2) (3) 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

18,099 0 18,099 
41,651 0 41,651 

126.844 0 128,844 
255.007 0 255,007 
277.846 0 277.846 

221,777 0 227,777 
225.283 0 225,283 
221,398 31,440 252,838 
240.810 33,015 273.825 
237,766 36,373 274.1 59 

271,827 40,926 312,553 
293.967 45.194 339,161 
274,215 49.283 323,498 
289.831 53,452 343.283 
311,216 86,211 397.427 

347.612 113,019 460,631 
438.748 142,041 580,789 
355.245 163.576 518,821 
467.914 247,108 715,022 
736,919 386.960 1,123,879 

1,121,405 715,472 1,836,877 
1,774,821 1,584,948 3,359,569 
2,326,473 2,573,647 4,900,120 
2,520,212 3.699.380 6,219,592 
2,901,432 3,853,219 6,754.651 

2,939,079 4,061,219 7,000.298 
2,801.977 4,086.825 6,888,802 
2,897.982 4,153,230 7,051,212 
3,097.835 4,753,819 7,851,654 
3,303,883 5,224,719 8,528,602 

3,508,025 5,448,135 8,956.160 
3,426,634 5,455,944 8.882.578 
3,447,094 5,460,514 8,907,608 
3,476,618 5,472,106 8,948,724 
3,513,982 5,493,155 9,007,137 

3,546,612 5,516,110 9,062,722 
3,566,374 5,520,199 9,086,573 
3,591,254 5,526,143 9,117,397 
3,622,620 5,544,550 9,167.370 
3,658,597 5,579,627 9.238.224 

3,676,185 5,577,405 9,253,590 
3,700,053 5,577,422 9,277,475 
3,725.340 5,573,655 9,296,995 
3,749,075 5,573,905 9,322,980 
3.771.167 5,574,584 9,345,751 

3,797,769 5,572,492 9,370,261 
3,845,365 5,596,831 9,442,196 
3,822,766 5.543.143 9,365,909 
3,874,381 5,567,036 9,441,417 
3,885,054 5,553,666 9,438,740 

3,888,315 5,548.239 9,436,554 
3,906.559 5,561,135 9,467,694 
3,854.206 5,561,223 9,415,429 
3,839,660 5,562,773 9,402,433 
3,858,521 5,558,054 9,416,575 

3,861,608 5,559,402 9,421.010 
3,861,752 5,561,516 9,423,266 
3,894,977 5.588.629 9,483,606 
3,819,124 5,459,565 9,278,709 
3,676,134 5.237.259 6,915,393 

3,648,560 5,191,107 8,839,667 
3,645,628 5,186,850 8,832,478 
3,640,516 5,161,265 6,821,801 
3,636,954 5,177,094 8,814,046 
3,627,184 5,162,651 8,789,835 
3,613,714 5,142,975 8,756,689 
3,602,015 5,123,360 8,725,375 
3,573,858 5,078,830 8,652,688 
3,510.074 5,005,910 8,515.984 
3.380.182 4,865,685 8,245,867 

178,893,400 253,175.280 432,068,680 

and Delta Water Charge for Each 
(Dollars) 

South Bay Area 
Alameda Alameda Santa Clara 
County County Valley 

FC& WCD, Water Water 
Zone 7 District District Total 

(4) (5) (6) m 
0 0 0 0 

11,750 43,787 0 55,537 
151,158 190.471 449,513 791.142 
170,825 277,767 623,434 1,072,026 
245,752 404.792 1,160,811 1,811,355 

271,872 422,243 1.41 5,979 2,110.094 
361,164 552,227 1,863,818 2.777.209 
411.394 633,829 2,181,904 3,227,127 
477,523 584,144 2,302,351 3,364.018 
541,841 641,031 2,791,648 3,974,520 

479,166 675,933 2.810.71 1 3,965,810 
609,052 823.137 3.031.450 4,463,639 
594,780 717,233 3,124,497 4,436.51 0 
634,917 747,675 3,328,736 4,711,328 
691,799 793,799 3,217,765 4,703,363 

804,383 944,210 3,366,264 5,114.857 
772,070 922.952 3,307.194 5,002,216 
859,639 936.571 3,716,327 5,512,537 
954,434 1,010,263 3,822,782 5,787,479 

1,106,139 1,174,626 4,123,345 6,404,112 

1,211,269 1,350,002 4,512,434 7,073,725 
1,286,131 1,368,716 4,887,976 7,542.823 
1,163,314 1,262,156 4,948.778 7,374,248 
1,467,467 1,479,152 6.875.782 9,822.401 
1,964,768 2,229,654 7,809,264 12,003,686 

1,830,995 2,017,646 8,211,973 12,060,614 
2,325,684 2,509.341 7.999.929 12,834,954 
2,364,986 2,777,608 7,840.721 13,003,315 
2,346,420 2,498,503 7,524,321 12,369,244 
2,796,849 2,930,249 8,360.687 14,087,785 

2,076,608 2,403,688 6,475,569 10,955.865 
2,686,528 3,091.374 8,053,797 13,831.699 
3,368,548 3,520,864 9,213,526 16,102,938 
3,916,235 4,033,370 10,620,743 18,570,348 
4,164,649 4,246,416 11,175,275 19,586,340 

4,346.473 4,319,217 11,379,240 20,044.930 
4,812,297 4,456,593 11,606,207 20,675,097 
4,561,984 4,410,172 11,495,148 20,467,304 
4,564,929 4,413,169 11,504,209 20,482,307 
4,610,722 4,453,582 11,597,964 20,662.268 

4,606,733 4,433,501 11,546.024 20,586,258 
4,593,786 4,421,332 11.51 6,196 20,531,314 
4,581,555 4,410,082 11,489,213 20,480,850 
4,582,182 4,412,017 11,497.173 20,491,372 
4,622,316 4,448,739 11,584,812 20,655,867 

4,608.836 4,436,554 11,556,102 20,601,492 
4,602,586 4,430,967 11,543,099 20,576,652 
4,584.581 4,414.616 11,504,378 20,503,575 
4,580,656 4,411.154 11,496,441 20,468,251 
4,568,950 4,400.579 11,471,562 20.441.091 

4,555,256 4,388,142 11,442.108 20,365,506 
4,639,865 4,465,508 11,626,568 20,731,961 
4,347,570 4,194,294 10,866,451 19,408,315 
4,383,548 4,194,145 10,856,493 19,434,186 
4,283,461 4,048,383 10,352,002 18,683,846 

4,244,406 3,999,355 10,134.951 18,378,712 
4,255,786 4,008,082 10,113,477 16,377,345 
4,210,788 3,964,070 9,984,010 16,156,868 
4,173.288 3,929,352 9,884.314 17,986,954 
4,138,477 3,695,415 9,800,360 17,834,252 

4,134,995 3,892,059 9,793,369 17,820,423 
4,137,198 3,893.915 9,796,227 17,827.340 
4,175.414 3,935,994 9,912,602 18,024,010 
4,096,093 3,647,285 9,661,109 17,604,487 
3,926,680 3,667,669 9,166,229 16,764,598 

3,896,540 3,633,264 9,073,636 16,603,440 
3,895,020 3,631,690 9,066,509 16,595,219 
3,887,617 3,624.964 9,051,170 16,563,951 
3,883,177 3,620,679 9,040,058 16,543,914 
3,882,192 3,819,708 9,037.317 16,539.217 

3,874,841 3,612,917 9,020,714 16,508.472 
3,876,803 3,614,661 9,024,589 16,516.053 
3,874,638 3,612,626 9,019,375 16,506.639 
3,869,285 3,607,476 9,005,777 16,482,538 
3,860,755 3,599,622 6,986,250 16,446,627 

216,274,628 212,989,000 577,656,737 1,006,920,365 

Contractor 
page 1 OF 4 

Central Coastal Area 

San Luis Santa 
Obispo Barbara 
County County 

FC& WCD FC& WCD Total 
(8) (9) f 10) 

0 0 0 
0 0 0 
0 0 0 

8,526 18,065 26,591 
14.254 28,962 43,216 

23,495 46,425 69,920 
41,791 80.516 122,307 
67,870 128.989 196,859 

122,909 230,789 353,698 
135,973 255,061 391,034 

137.107 257,315 394,422 
143,286 268.944 412,230 
140,310 263.551 403,861 
141.527 265.898 407,425 
158.094 296.544 454,638 

267,793 499,325 767.118 
278.436 51 9,848 798,284 
286,128 534,362 820,490 
284,981 532,477 817,458 
324.348 585.974 910,322 

352,866 635,235 988.101 
371,428 721,997 1,093,425 
397.903 740,334 1,138,237 
450,051 836,529 1,286,580 
545.550 1.01 1,336 1,556,886 

578,708 1,071,966 1,650,674 
612.530 1.173.639 1,786,169 
727,041 1,445.039 2,172,080 
839,214 1,798,730 2,637,944 

1,010,183 2,013,823 3,024,006 

1,083.452 2,322,672 3,406,124 
1,234,701 2,457,229 3,691,930 
1,376,043 2.673.158 4,049,201 
1,792,176 3,529,115 5,321,291 
3,705,223 7,788,261 11,493,504 

6,277,559 17,267,884 23,545,443 
7,272,845 22,343,745 29,616,390 
7,271,695 22,246,366 29,518,061 
8,760,260 22,563,032 31,323.292 
8,831,165 22,694,476 31,525,643 
8,932,030 23,090.143 32,022,173 
8,915,491 23,059.111 31,974,602 
8,896,237 23,023,540 31.919.777 
8,894,782 23,030,351 31,925,133 
8,943,408 23,119,616 32.063.024 

8,922,592 23.082.583 32,005,175 
8,912,921 23,065,863 31,978,784 
6,885,465 23,016,530 31,901,995 
8,677,957 23,003,755 31,881,712 
8,856,469 22,965,528 31,821,997 

8.838.062 22,932,505 31,770,567 
8,947,866 23,133,274 32,081,160 
8,685.541 22,656,386 31.341.927 
8,779,763 22,826.031 31,605,794 
8,682,788 22,649,746 31,332,534 

6,643,909 22,579,116 31,223.025 
8,681,412 22,647,534 31.328.946 
8,662,984 22,613,858 31,276.842 
6,659,579 22,608,261 31,267,840 
8,630,867 22,556.468 31,187.335 

6,627,919 22,552,263 31,180,182 
8,631,387 22,559,788 31,191.175 
8,692,001 22.720.199 31,412,200 
8,567,914 22,382,588 30,950,502 
8,310,236 21.732.317 30,042,553 

8,155.700 21,413,061 29,568,761 
8,153,201 21,407,559 29,560,760 
8,139,629 21,382,722 29,522,551 
8,137.000 21,377.286 29,514,286 
8,135,335 21.373.930 29,509,265 
8,125,619 21.355.832 29,481,451 
8,129,330 21,362,461 29,491,791 
8,130,085 21,363,812 29,493.897 
8,130,547 21,364,506 29,495,053 
8,126,099 21,359,906 29,488,005 

356.511.566 925.516.062 1,282,027,628 



Calendar r 

2032 
2033 
2034 
2035 

Total 

TABLE 8-23 
Total Transportation and Delta Water Charge for Each Contractor 

(Dollars) page P of 4 

San Joaquin Valley Area 

Dudley Empire Future Kern County Water Agency Tulare 
Ridge West Side Contractor Municipal County Oak Flat Lake Basin 
Water Irrigation San Joaquin and of Water Water Sforage 

District District Valley Industrial Agricultural Kings District District Total 
(17) (12) (13) (74) (75) (16) (17) (18) f 19) 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 2,729 0 0 0 0 0 2,729 
0 0 6,040 73,706 0 0 0 0 79.746 

0 0 12,060 137,578 0 0 0 0 149.638 
0 0 26,303 268,087 0 0 0 0 294,390 

221,630 20,004 54,874 446,119 1.696.013 16,059 19,568 305.219 2,779,286 
237,800 12,806 87,677 525,877 2,701,241 15.695 19,297 450,860 4,051,253 
302,603 36,240 94.778 574.839 3.845.100 20.268 30,313 515.401 5,419,542 

323,508 38.969 95,799 606,768 5,155.125 25,983 34.589 706.277 6,987.01 8 
376,188 42,159 98,896 632.511 7,073,232 25,250 63,637 1,962,638 10,274,511 
393,555 40,852 97,657 1,026,793 7,215,505 27,598 39.164 774.453 9,615,577 
499,271 42,066 98,569 1,145,699 7.916.270 28.311 42.449 1,029,852 10,802,487 
670,064 42,512 106.81 1 1,198,073 9,281,015 29.987 48.062 1,540.510 12,917,034 

711,936 45,033 108,194 1,324,756 10,527,745 31,409 51,982 1,430,745 14,225,800 
572,328 40,950 112,664 1,368.326 10,827,271 33,160 54,099 1,127,174 14,135,972 
688.614 43,202 115,636 1,564.210 13,123,826 37,499 58,908 1,159,977 16,791,872 
772.007 49.779 114,369 1.669.531 15,203.864 41,691 70.462 1,712,069 19,633,772 
952.963 51,533 126,316 1 ,771,625 16,845,367 46,675 94,787 1,646,309 21,535,575 

1,202,199 85,978 134,338 2,432,763 22,431,682 65.150 100,602 2,270,748 28,723,460 
1,234,840 72,056 135,437 2,522.554 24,758,836 69.163 108,095 2,262,037 31,163,018 
1,169,773 54,434 149,594 2,085,897 24,414,713 73,921 88,837 505,011 28,542,180 
1,479,046 30.413 164,921 3,394,839 33,114,374 92,844 121,421 1,529,616 39,927,474 
1,769,109 132,512 187,465 3,922,580 39.415.187 116,865 140,449 2,834,174 48,518,341 

2,000.522 81,435 181,610 4.588.672 43.101.589 135,452 153,202 3,643,789 53,886,271 
1,883,964 97,790 180,101 4,601,295 42.671.617 136,983 152,576 3,752,565 53,476.891 
1,957.814 11 2,847 193,695 4,737.608 44,425,678 137.059 146,447 3,884,982 55.596.130 
2,105,724 103.406 187,289 4.670.374 46.468.136 135,413 165,642 4,353,046 58,189,030 
2,015,258 88,407 219,694 4,794,595 45,082,418 119,150 148,211 3,920,364 56.388.097 

1,700,260 82,494 225,104 4,585,788 37,323.674 102,520 134,708 3,485.051 47,639,599 
2,224,936 107,687 242,187 5.558.021 48.499.877 142.916 175,755 4,528.156 61,479,535 
2,420,926 118,099 261,860 14,751.073 44.354.849 158.760 193,242 5,110,162 67,368,971 
2,473,628 139,707 353,097 13,791.547 48.191.698 155,352 192,819 5,451,905 70,749,753 
2,977,133 144.091 344,601 6,758,454 65,325,138 191.052 233,212 6.093.171 62,066,852 

3,040,549 147,293 323,277 6.931.167 66,406,320 195,392 237,603 6,222.118 83,503,719 
3,064.926 148,623 338,907 7,006,379 67,058.1 30 197,165 237.726 6,272,517 84,324.373 
3,037.356 147,199 339,261 6,932.628 66,400,952 195,263 236,308 6,215,892 83,504,859 
3,042,700 147,475 340,820 6,946,723 67,113,837 195.595 236,663 6,226,759 84,250,572 
3,058,237 148,321 341,023 6,988,785 67,525,107 196,708 237,271 6,258,688 84,754,140 

3,046,891 147,769 341.085 6,904,134 67,326.797 195,994 236.651 6.235.499 84.434.820 
3.039.1 04 147,378 341.113 6,885,624 67,161,303 195,468 236,061 6,219,519 84.225.570 
3,032,793 147,051 341.139 6,869,991 67,023,957 195,033 235,617 6,206.557 84,052,138 
3,037,950 147,268 341,165 6,878,646 67,116,087 195,332 236,176 6.217.085 84,169,709 
3,057.011 148,257 341,351 6,926.932 67,557,017 196,643 237,387 6.256.207 84,720.805 

3,051,343 147,956 341,348 6,911,864 67,416,716 196,245 237,103 6,244.557 84.547.132 
3,048,935 147,826 341.375 6,905,923 67,377.226 196.072 236,859 6,239,606 64,493,822 
3,039.462 147,329 341,395 6,881,529 67,160,864 195,409 236,260 6,220,140 84,222,388 
3,040.1 98 147,368 341,426 6,883,593 67,189.702 195,455 236,246 6,221,645 64,255,633 
3,032.644 146,969 341,469 6,862.974 66,988,736 194,924 235,964 6,206,116 84,009,796 

3,027,623 146,706 341,479 6,851,250 66,908,650 194.573 235,423 6,195,803 83,901,507 
3,068,370 148.819 341,690 6,953,338 67,806,844 197.385 238,249 6,279,449 85,034,144 
2,983,052 144,381 341,652 6,738,176 65,912,328 191,468 232,486 6,104,235 82,647,778 
3,017,898 146.188 338,955 6.826.092 66,696,768 193,878 234,784 6,175,787 83,630,350 
2,988,113 144,637 335,637 6,676,508 66,019,456 191.810 232,872 6,114,617 82,703,650 

2,980,076 144,215 329,621 6,592.226 65,842,812 191.249 232,329 6,098,106 82,410,634 
2,999,838 145,238 315,491 6,511,150 66,284.148 192.610 233,664 6,138,668 82,820,807 
2,998,753 145,178 292,751 6,391,008 66,263,999 184.010 233.568 6,136.438 82,645,705 
2,998,881 145.179 284,269 6,330,533 66,252,240 183,505 233.674 6,136.692 82,564,973 
2,991,720 144.802 282,414 6,280.369 66,117,891 182,757 233,039 6,121,989 82.354.981 

2,988.81 0 144,645 281,304 6,249,203 66,018,447 182,406 233,065 6,116,003 82,213,883 
2,992.308 144.819 280,689 6,247,886 66.1 08,927 182,571 233,236 6,123,178 82,313.614 
3,032.484 146.641 280,262 6,324,021 66,961,174 185,020 236,547 6,205,367 83,371.516 
2,946,030 142,738 279,741 6,150,204 65,135,365 179.691 229,341 6,028,531 81.091.641 
2,787,430 135,456 279,176 5,823,104 61,768,081 169,782 216,395 5,703,975 76,883.399 

2,756.864 134,053 278,904 5,758.71 9 61,126,812 167,841 213.849 5,641,428 76.078.470 
2,757,054 134,063 278,260 5,756,161 61,129.544 167,812 213,871 5,641,814 76,078,579 
2,755.1 69 133.965 275,812 5,749.320 61,085,512 167,657 213,758 5,637,945 76,019,138 
2,753,836 133.895 275,492 5,742,928 61,059,809 167,503 213,641 5,635,203 75,982,307 
2,756,013 134,008 275,208 5,745,349 61,105,562 167,586 213,809 5,639,678 76,037,213 

2,755,084 133,960 273,617 5,724,608 61,085,255 167,130 213,743 5,637,774 75,991,171 
2,755,571 133,986 273,594 5,727,935 61,093.040 167,174 213,796 5,638,770 76,003,866 
2,753.077 133,856 273.255 5,716.705 61,039.068 166,867 213,615 5,633,652 75,930,095 
2,755,739 133,994 272.634 5,717,331 61,103,797 166,908 213,762 5,639,119 76,003.284 
2,753,186 133,861 271.901 5,701,354 61,037,516 166,498 213,647 5,633,875 75.911.838 

153 360.677 7 680.826 16.970.127 355.532.928 3.328.770.836 9.624.574 12.058.593 309.507.262 4.193.505.823 



TABLE 8-23 
Total Transportation and Delta Water Charge for Each Contractor 

(Dollars) page 3 of 4 

Crestline- 
Lake 

Arrowhead 
Water 

Southern California Area 

Mojave 
Water 

Agency 
(26) 

0 
0 
0 

28,492 
50,410 

90,562 
175,487 
31 1.202 
458,858 
633,048 

857,218 
1,178,770 
1,269,240 
1,327,790 
1,413,245 

1,489,297 
1,576,303 
1,623,064 
1,797,899 
1,969,514 

2,285,983 
2,260,081 
2,456.638 
2,725.298 
2,928,293 

3,093,217 
3,134,101 
3,335,481 
3,411,138 
3,632,211 

4,504.869 
5.501.336 
5,748.343 
7,606,836 

11,435,884 

11,695,636 
12,199,725 
11,752.499 
11,791.395 
12,104,805 

11,979.002 
11.932.897 
11,881,067 
11.835.913 
12,053,051 

11,964,671 
11,974.763 
11,862,134 
11,911,399 
11,741,299 

11,776,282 
12,126,882 
11,340,965 
11,667,990 
11.328.230 

H ,217,898 
11,312,054 
11,200,199 
11,016,345 
10,864,069 

10,515,440 
10,470,577 
10,500,510 
10.380.037 
10,016,686 

9,949,009 
9,934,022 
9,903,269 
9,888,674 
9,911,477 

9,854,088 
9,859,053 
9,800,216 
9,806,165 
9,701,457 

523,331.758 

Antelope 
Valley- 

East Kern 
Water 

Castaic 
Lake 
Water 

San Bernanlino 
Valley 

Municipal 
Water District 

(28) 

0 
0 

51,831 
82,967 

135,316 

232,920 
434,117 
783,447 

1,207,826 
1,781,147 

2,542,405 
3,763,364 
4,031,594 
4,468,962 
4,644,267 

4,843,949 
5,099,909 
5.097.517 
5,142,595 
5,653,477 

6.464.451 
6,758,544 
6.972.331 
8,060,993 
8.931.337 

9,162,786 
10,468,018 
11,089,477 
10,843.105 
11,743,926 

11,125,233 
11,260,760 
13,017,478 
14,313,797 
16,224,000 

18.567.558 
17,563,719 
17,999,831 
19,899,969 
20,029,669 

20,264,111 
20,207.250 
20,121.794 
20,099,345 
23.927.390 

23,707,448 
23,681,821 
23,527,124 
23,476.730 
25,310,067 

24,348,402 
25,451.759 
23,798,512 
24,585,068 
23,500,872 

23,577.565 
23,723.005 
23,410,593 
23,025,407 
22,020.859 

21,398,600 
21.145.984 
21.151.161 
20.71 8,458 
19,889,159 

19,569,143 
19,504,030 
19,501.968 
19,345,017 
19,431,644 

19,324,281 
19,326,233 
19,282,406 
19,089.348 
19,564,096 

1,060,501,240 

San Gabriel 
Valley 

Municipal 
Water 
District 

Coachella 
Valley 
Water 
District 

Littlerock 
Desert Creek 
Water Irrigation 

Palrndale 
Water 

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 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2004 
2010 

I 2011 

Agency 
(20) 

Agency 
(21) 

Agency 
(23) 

Agency ~ k i c t  
(24) (25) 

District 
(27) 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 



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 

 2032 
2033 
2034 
2035 

Total 

San 
Gorgonio 

Pass 
Water 

Agency 
(30) 

Page 4 d 4 

TABLE 8-23 

Grand 
Total 
(39) 

0 
55.537 

1.624.367 
2.781.924 
4,771,768 

7,340,281 
12,955,670 
25,317,140 
36,593,413 
48,044,146 

61,196,671 
83,404,571 
88,359,629 
97,288,442 

106,171,789 

112.404.361 
111.011.680 
123,966,107 
130,014,628 
144,431,609 

174,548,168 
183,833,148 
185,700,583 
245,988,309 
301,927,506 

334,537,554 
323,412,740 
346,240,523 
360,540,443 
41 3,874,805 

331,924,577 
386,131,392 
400,664,689 
473,865,171 
594.196.872 

634,123.987 
658,119,398 
642,077,669 
650,433,019 
666,413,465 

662,950,013 
660,649,681 
658,113.254 
656,722,411 
674,658,000 

670,088,186 
670,025.310 
664,843,760 
666,055,889 
666,174,896 

662.909.931 
683.373.369 
641,262,568 
650,910,218 
639,652,931 

634.51 6,393 
638,989,109 
630,221,750 
619,686,912 
608,502,504 

593,654,950 
588.670.302 
591,407,774 
579,179,337 
553,976,987 

547.986.847 
547,161,811 
545,230,799 
544,054,112 
543,642,584 

539,634.923 
538,665.484 
535,746.366 
535,147,669 
532,718.924 

30.891.493.905 

Total Transportation and Delta 

Southern California Area (continued) 
Ventura 

Metropolitan County 
Water District Flood 
of Southern Control 
California District Total 

(31) (32) (33) 

0 0 0 
0 0 0 

692,178 0 777,395 
1,262,872 9,395 1,596,473 
2,184,551 17,799 2,707,839 

3,907.132 33,486 4,843,401 
7.707.275 68.275 9,514.603 

15,343,056 143,036 16,702,883 
23,191,328 215,563 28,214,429 
30,667,864 274,055 37,573,460 

40,024,070 342,980 49,221.565 
55,067,909 422,922 67,600.965 
59,671,975 436,278 73,245,663 
66,092,789 456.21 3 80,663,313 
71,915,888 479,060 87.381.116 

74,994,764 476.252 91,522,641 
73,427.204 507,736 90,271,199 
82.023.789 523.862 100.073.729 
83,690,330 527,103 102,940,548 
93,128,621 584,361 114,629,791 

111,867,954 673.034 136.728.61 0 
117,167,035 728,581 142,880,220 
119,106,159 850.210 147.531.386 
157,289,234 933.712 193,609.854 
195,522,089 999.702 237,969.1 48 

218,614,252 1,060,238 264,398.747 
204,290,904 1.048.693 251,181,608 
222,140,456 1,126,360 269,757,679 
230,591,269 1,231,504 260,237,586 
276,521,690 1,848,423 332,675,446 

215,072,379 1,533.308 262,112,503 
246,425,674 1,506,956 299,045,653 
247,128,063 1,587,139 304,801,213 
299,439,380 2,886,498 369,980,047 
393,575,559 2,254,380 471,266,369 

41 2,577,435 2,306,243 496,814,753 
427,704,079 2,376,488 513,321,360 
414,002,299 2,330,050 498,378,867 
413,114.315 3.723.043 504,121,506 
424,086,056 3,847,793 519,156,561 

420.1 59,983 3,800,288 514,881,502 
418,485,269 3,783,678 512,868,655 
416,599,149 3,765,488 510,578,946 
415,266,327 3,750.907 508,999,371 
423,687,615 3,827,212 526,008,456 

420,209,151 3,796.065 521,707,275 
420,224,039 3,798,356 521,723,071 
416,279,381 3,759,509 516,939,434 
41 7,307,256 3,774.235 518,127,939 
41 3,712,571 3,716,986 518,574,855 

411.609.358 3.727.723 515,498,699 
426,467,511 3.854.386 534,097,758 
396,081,146 3,573,668 496,553,632 
409,294,495 3,688,139 512,878,024 
395,150,668 3,568,302 495,601,759 

391,323,488 3,524.006 491,189,664 
394,557,363 3,555,426 495,155,770 
387,666,105 3,488,025 486,961,626 
379,222,007 3,404,109 476,767,656 
370,428,893 3,350,015 466,044,423 

358,398,396 3,246,269 451,358,565 
353,820,095 3,230.963 446,255,426 
354,725.155 3,253,257 447,436,884 
347,374,539 3,193,207 438,621,024 
331,916,976 3,059.565 419,814,469 

328,327,558 3,034.192 415,354,821 
327,687,364 3,031,087 414,553,929 
326,095,895 3,015,988 412,763,630 
325.325.566 3,005,979 411,661,310 
324,603,966 2,996,030 411,230,162 

321,300,186 2,959.646 407,363,270 
320,359,284 2,946,791 406,394,186 
31 8,044,494 2,922,195 403,629,665 
31 7.798.853 2,928,812 403,121,304 
31 5.512.595 2,898,125 401,101,134 

19.246.272.597. 159.599.360 23.889.268.425 

Water Charge for Each Contractor 
(Dollars) 

Feather River Area 

County Plumas 
City of of County 

Yuba City Butte FC&WCD Total 
(34) (35) (38) (37) 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 405 405 

0 0 565 565 
0 0 563 563 
0 1.050 1,440 2,490 
0 1.225 4.126 5.351 
0 3,848 17,142 20,990 

0 4,546 19,215 23.761 
0 4.929 21.181 26.110 
0 7,059 21,808 28.867 
0 8,336 22,438 30,774 
0 9.416 23,553 32.969 

0 7,004 23,287 30.291 
0 16,917 24,089 41,006 
0 12.635 24,255 36,890 
0 16,575 28,382 44,957 
0 19,834 26,592 46,426 

0 21.682 34,593 56,275 
0 16,117 43,028 59,145 
0 15.202 27,091 42,293 

20,590 15,442 28,704 64,736 
24,050 16,976 32,146 73,172 

31,753 18,145 33,434 83,332 
37,071 17.794 33,621 88,486 
48,058 19,117 35,691 102,866 
61,184 20.809 38,090 120,083 
66,041 20,855 38,742 125,638 

180,212 22,526 41,305 244,043 
206,216 26,028 45,673 279,917 
218.806 27.352 48.803 294,961 
213,984 26.749 49,210 289,943 
240,412 30.051 54,363 324,826 

241,101 30,137 55,782 327,020 
240,153 30.019 56,682 326,854 
239.939 29,992 57.744 327.675 
239,854 29,981 58.832 328,667 
239,159 29,894 60,009 329,062 

238,467 683,110 62,111 983,688 
238,225 682,416 63,378 984,019 
238,166 682,249 64,693 985,108 
239,111 684,954 66,262 990,327 
239,159 685,094 67,603 991,856 

239,244 685,337 69,176 993,757 
239,327 685,574 70,747 995,648 
239,386 685,744 72,313 997,443 
239,470 685,983 73,884 999,337 
239,550 686.213 75,455 1,001.218 

239,595 686.341 77,239 1,003,175 
239,655 686,514 79,026 1,005,195 
239,706 686,658 81,032 1,007,396 
239.777 686,863 83,044 1,009,684 
239,841 687,048 84.870 1,011,759 

239,916 687,263 66,944 1,014,123 
239.997 687,493 86,967 1,014,457 
240,056 687,662 86,980 1,014,698 
240.152 687.937 84,373 1,012,462 
240.226 688.148 72,441 1.000.815 

240,362 688.540 71,649 1,000,551 
240,509 688.960 70,298 999,767 
245,550 703.401 71,578 1,020,529 
234,341 671.289 68,728 974,358 
216,147 619,170 64,102 899,419 

212.640 609,125 63,210 884,975 
212.640 609,125 63,207 884,972 
212,640 609,125 63,206 884,971 
212.640 609,125 63,204 884.969 
212,640 609.125 63,202 884.967 

212.640 609,125 63,201 884,966 
212,640 609,125 63,199 884,964 
212,640 609,125 63,199 884.964 
212,640 609.125 63,198 884.963 
212,640 609.125 63,196 884.961 

10,642.918 23.759.453 3.619.499 38,021,870 

South 
Bay 

Area 
Future 

Contractor 
(3) 

0 
0 

55,830 
84,105 

129.207 

148.564 
204,947 
279,651 
349,657 
386,754 

376,318 
401,833 
376.313 
399,290 
408,510 

431,101 
423,842 
427,091 
447.131 
507.956 

517,366 
513,728 
553,418 
562,242 
682,394 

621,039 
685,063 
708,333 
766,964 
819,182 

566.145 
913,856 
996,193 

1,102,135 
930.379 

931,962 
972.746 
973,295 
977,949 
978,654 

978,850 
978.948 
979,038 
979,129 
979,768 

979,765 
979,858 
979,930 
980,037 
980,188 

980.216 
980,955 
937,611 
91 0.763 
880,643 

863,681 
824.090 
748,582 
684.594 
664,123 

660,336 
659,712 
659.029 
658.616 
657.156 

656,713 
655,874 
654,757 
653,278 
651,925 

648,904 
649,249 
648,418 
644,743 
640,492 

49,681,114 



TABLE 8-24 

Equivalent Unit Charge for Water Supply for Each Contractor (a 
(Dollars per Acre-Foot) 

Project Service Area 
and 

Water Supply Contractor 

Feather River Araa 

Ci of Yuba City 
County of Butte 
Plumas County flood Contrd and 
Water Consewation D i i c t  

Feather River Area 

North Bay Area 

Napa County flood Control and 
Water Consewation District 

Sdano County Water Agency 

I South Bay Araa 

I county flood control and 
Water Consewation District. Zone 7 

Alarneda County Water District 
Santa Clara Valley Water D i i  

I South BayArea 

I San Joaquin Valley Area 

County of Kings 
Dudley Ridge Water District 
Empire West Side Irrigation District 
Kern County Water Agency 
Oak Flat Water Distrii 
Tuhnt Lake Basin Water Storage District 

I San Joaquin Valley Area 

I San Luis Obispo County Flood Contml 
and Water &nsewation District 

Santa Bahara County Flood Control 
and Water Conservation District 

Water System TOW 

OMP&R Aqueduct OW&R 

I Central Coastal Area 1 350.04 59.39 15.36 54.45 479.24 1 35.55 15.71 530.50 1 
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 
Merock Creek Irrigation District 
Mojave Water Agency 
Palmdale Water District 
San Bernardino Valley Municipal Water District 
San Gabriel Valley Municipal Water District 
San Gorgonio Pass Water Agency 
The Metropolitan Water Distrii 
of Southern California 

Ventura County Flood Contrd District 

Southern California Area 

All Areas 

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 8-58), 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 Pmject Interest Rate, 4.621 percent per annum. 

40.90 35.97 23.99 70.58 171.44 
48.50 35.45 22.34 36.34 142.63 
43.00 36.74 40.00 54.12 173.86 
98.06 75.23 29.86 82.90 286.05 
43.72 37.35 40.23 54.68 175.98 
41.23 35.18 26.85 76.39 179.65 
71.63 62.94 28.39 103.43 266.39 
47.05 40.33 30.06 86.53 203.97 

124.52 95.06 22.52 68.39 310.49 
99.27 77.83 35.31 55.45 267.66 

21 1.53 165.15 17.20 88.96 482.84 

63.26 45.41 32.65 48.41 189.73 
87.65 62.95 22.67 77.84 251.31 

63.75 46.74 31.80 51.26 193.55 

40.28 28.93 18.05 30.40 117.66 

28.56 4.78 204.78 
22.88 5.07 170.58 
19.55 4.05 197.46 
36.34 8.60 330.99 
19.64 4.12 199.74 
27.93 4.62 212.20 
36.28 7.04 309.71 
34.55 5.36 243.88 
41.63 10.31 362.63 
35.44 8.41 311.71 
63.40 17.74 563.98 

25.30 5.67 220.70 
35.43 6.58 295.32 

26.11 5.78 225.44 

22.03 4.06 143.75 



TABLE 8-25 
Equivalent Unit Transportation Costs of Water Delivered from or through 

Each Aqueduct Reach (a 
lDollars Der Acre-Foot) 

Unit Costs of Reach (b 

Water System Off- 
Capital Revenue Bond Minimum Aqueduct 
Costs Surcharge (c OMP&R Costs 

f 1) (2) (3) (4) 

Cumulative Unit Costs from the Delta 

Water System Off- 
Capital Revenue Bond Minimum Aqueduct Variable 
Costs Surcharge (c OMP&R Costs OMP&R Total 

(7) (8) (9) (10) (11) (12) 

Variable 
OMP&R Total 

(5) (6) 
Aqueduct 

Reach 

North Bay 
Aquedud 
1 
2 
3A 
36 
South Bay 
Aqueduct 
1 
2 
4 
5 

6 
7 
8 
9 

California 
Aqueduct 
1 
2A 
26 
3 
4 

5 
6 

28J 

west 
Branch 
29A 
29F 
29G 
29H 
29J 
30 
Coastal 
Branch 
31A 
33A 
34 
35 

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 periodflable 8-58), 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 1994 (from 132-94, Table 6-22) by the total 
Transportation Capital (132-94.8-15) and the Capital component of the Delta Water Charge (132-94, 6 4  11 ..9221862). This rate is multiplied by the equivalent rate for the 
Transportation Capital cost (column 1). 



TABLE 6-26 
Capital Costs of Each Aqueduct Reach to Be Reimbursed through the 

Capital Cost Component of the East Branch Enlargement Transportation Charge - - 
(Dollars) page 1 of 

California Aqueduct 

Calendar 

1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
2MN) 

Total 

Mojave Division 
Reach18A Reach19 Reach2OA Reach 206 Reach 21 Reach 22A Reach 228 Reach 238 

Year 

1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1982 
1963 
1964 
1965 

1gSS 
1967 
196B 
1989 
1970 

1971 
1972 
1073 
1974 
1975 

1976 
1977 
1978 

f 1) (2) (3) (4) (5) (6) (7.1 (8) 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 



TABLE B-26 
Capital Costs of Each Aqueduct Reach to Be Reimbursed through the 

Capital Cost Component of the East Branch Enlargement Transportation Charge 
(Dollars) Page 2 01 2 

1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 
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 
1999 
2000 

Total 

Calendar 
Year 

Grand 
Total 
116) 

California Aqueduct (continued) 

Mojave Division (continued) 
Reach 23C Reach 24 Total 

(9) (70) (17) 

Santa Ana Division . 
Reach 25 Reach 26A Reach 268 Total 

(12) (73) (14) (15) 



TABLE B-27 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed through - 

Minimum OMP&R component of the East Branch Enlargement 
Transportation Charge (a 

(Dollars) Page 1 oi 2 

Year 
Calendar 

Total I 0 0 0 0 0 0 56,186,412 0 

California Aqueduct 

Mojave Division 
Reach 18A Reach 19 Reach 20A Reach 208 Reach 21 Reach 22A Reach 228 Reach 238 

a) Presently. thii table shows only the estimated incremental minimum OMPBR costs attributable to East Branch Enlargement. Under Article 49(e)(l), the contractors 
oarticioatina in the East Branch Enlaraement will also share in the remainina minimum OMPBR costs of the anected reaches according to a formula to be developed 
by DWR in-msultation with the affecied contractors. Once the formula is diveloped, subsequent versions of this table will reflect the knsfer of a share of the dnimum 
OMPBR costs presently shown in Table 511. 



TABLE 6-27 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed through 

Minimum OMP&R Component of the East Branch Enlargement 
Transportation Charge (a 

(Dollars) Page 2 of 2 

Calendar 
Year 

1971 
1972 
1973 
1974 
1975 

1976 
1971 
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 

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 

I California Aqueduct (continued) 

Total 
(16) 

Mojave Division (continued) Santa Ana Division 
Reach 23C Reach 24 Subtotal I Reach 25 Reach 26A Reach 266 Subtotal 



TABLE 8-28 

Capital Costs of East Branch Enlargement 
~ Transportation Facilities Allocated to Each Contractor 

(Dollars) 

I 

Calendar 
year 

Southern California Area 
Antelope San 

Valley- Coachella Bernardino Metropolitan 
East Kern Valley Desert Mojave Palmdale Valley Water District 

Water Water Water Water Water Munici~al of Southern 
Agency District Agency Agency District water ~istrict California Total 

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



TABLE B-29 

Capital Cost Component of East Branch Enlargement 
Facilities Transportation Charge for Each Contractor 

(Dollars) 
Southern California Area 

Antelope Coachella San Bemardino Metmpolitan 
Valley- Valley Desert Mojave Palmdale Valley Water District 

East Kern Water Water Water Water Municipal of Southern 
Calendar 

Year 
Water Agency District Agency Agency District water ~i&ict (a California Total 

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

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

Total 

56,074 3,649.787 1,095,653 1,536,880 10,299 0 25,779,756 32.1 28.449 
56,306 3,664,857 1,100,177 1,543,226 10,342 0 25,886,195 32261.103 
43.399 2,824,800 847,995 1,189,488 7,971 0 19,952,573 24,866,228 
44.801 2,916.013 875.377 1,227,897 8.229 0 20,596,847 25,669,164 
32.822 2,136,340 641,322 899,586 6.028 0 15.089.733 18,805,831 

8.301 540,316 162,201 227,520 1.525 0 3,816,445 4,758,308 
2,725 177,369 53,245 74,688 501 0 1,252.817 1,561,345 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

1,906.520 124,092,828 37,252,235 52,253,961 350.171 0 876,512,078 1,092867,793 

a) Under Article 49(d)(4)(A) of its contract, San Bernardino Valley Municipal Water District elected to pay a portion of its allocated costs of East Branch Enlargement in 
advance rather than to participate in payment of Water System Revenue Bonds. This election made via a letter of agreement signed June 1, 1987. As of 
Januaty 1994, $6,347,938 has been received fmm the San Bernardino Valley Municipal Water District. 



Calendar 
Yaar 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1 m  
1990 

1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
MOO 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

2011 
2012 
2013 
2014 
2015 
2018 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 

Total 

TABLE B-30 
Minimum OMP&R Component of East Branch Enlargement 

Facilities Transportation Charge for Each Contractor 
(Dollars) 

Southern California Area 

Antelope Coachella San Bernardho Metropoitan 
Valley- VaJley Desert Mojave Palmdale Valley Water District 

East Kern Water Water Water Water Municipal of Southern 
Water Agency District Agency Agency District Water District California Total 

(1) (2) (3) (4) (5) (6) m (8) 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 137,959 37,854 56,236 0 24,652 965,760 1,222,461 
0 289.890 80.272 116,250 0 52,495 2,025,645 2,564,552 
0 391.799 116.414 120,151 0 53,671 2,695,344 3.3i7.379 
0 497,772 154,354 123,118 0 54,996 3,389,935 4,220,175 
0 497,772 154,354 123,118 0 54,998 3,389,935 4,220.175 
0 497.772 154,354 123.118 0 54,996 3,389,935 4,220,175 
0 497.772 154,354 123,118 0 54,996 3.389.935 4,220.175 

0 497,772 154.354 123,118 0 54,996 3,389,935 4.220.175 
0 497,772 154.354 123,118 0 54,996 3,389,935 4,220,175 
0 497,772 154,354 123,118 0 54,996 3,389,935 4,220,175 
0 497,772 154,354 123,118 0 54,996 3,389,935 4,220,175 
0 497.772 154,354 123,118 0 54,996 3,389.935 4,220.175 

0 497,772 154,354 123,118 0 54,996 3,389,935 4,220.175 
0 497.772 154,354 123,118 0 54.996 3,389,935 4,220,175 
0 497,772 154.354 123,118 0 54,996 3,389,935 4220,175 
0 497,772 154,354 123,118 0 54,996 3,389.935 4,220,175 
0 497,772 154,354 123,118 0 54.996 3,389,935 4,220,175 

0 497.772 154,354 123,118 0 54,996 3,389,935 4220,175 
0 497,772 154,354 123.118 0 54,996 3,389.935 4220.175 
0 497,772 154,354 123,118 0 54,996 3,389,935 4,220,175 
0 497,772 154.354 123.118 0 54,996 3,389,935 4220.175 
0 497,772 154,354 123.118 0 54,996 3,389,935 4,220,175 

0 397,772 154,354 123,118 0 54,998 3,389,935 4,220.175 
0 497,772 154.354 123,118 0 54,996 3,389,935 4,220,175 
0 497,772 154.354 123,118 0 54,996 3,389,935 4220,175 
0 497.772 154,354 123,118 0 54.998 3,389,935 4,220,175 
0 497.772 154,354 123.118 0 54,996 3,389,935 4,220,175 

0 497,772 154.354 123,118 0 54.996 3,389,935 4220,175 
0 497,772 154,354 123,118 0 54,996 3,389,935 4220,175 
0 497,772 154,354 123,118 0 54,996 3,389,935 4,220,175 
0 497,772 154,354 123,118 0 54.996 3,389,935 4.220.175 
0 497.772 154,354 123.118 0 54,996 3,389.935 4,220,175 

0 497,772 154,354 123,118 0 54,996 3,389,935 4,220,175 
0 497,772 154,354 123,118 0 54,996 3,389.935 4,220,175 
0 497.772 154,354 123,118 0 54,996 3,389,935 4,220,175 
0 497.772 154,354 123,118 0 54,996 3.389.935 4.220.175 
0 497.772 154.354 123.118 0 54,996 3.389.935 4,220,175 

0 497.772 154,354 123.118 0 54.996 3,389,935 4.220.175 
0 497,772 154,354 123,118 0 54,996 3,389,935 4,220,175 
0 497.772 154,354 123,118 0 54.996 3,389,935 4,220,175 
0 497.772 154,354 123,118 0 54,998 3,389,935 4,220,175 
0 497.772 154,354 123,118 0 54,996 3,389,935 4,220,175 

0 20.232.756 6.254.346 5.094.239 0 2.275.662 137,894,214 171.751.217 



Calendar 
Year 

2030 

2031 
2032 
2033 
2034 
2035 

Total 

TABLE 8-31 

Total East Branch Enlargement Facilities 
Transportation Charge for Each Contractor 

(Dollars) 
Soufhern California Area I 

Antelope 
Valley- 

East Kern 
Water Agency 

(1) 

Coachella 
Valley 
Water 

District 
(2) 

Desert 
Water 

Agency 
(3) 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

363.067 
381,532 
381,443 

Mojave 
Water 

Agency 
(4) 

Palmdale 
Water 

District 
(5) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

3.413 
3,586 
3.586 

3,585 
7,548 
9,800 
9,755 

10,209 

9.917 
10.193 
10.171 
10,164 
10,467 

10,476 
10,400 
10,403 
9,956 
9,964 

9.979 
9,999 

10,019 
10,035 
10.057 

10,074 
10.092 
10.108 
10.125 
10.142 

10,161 
10,184 
10.209 
10,233 
10,262 

10,299 
10.342 
7,971 
8,229 
6.026 

1,525 
501 

0 
0 
0 

0 
0 
0 
0 
0 

350,171 

San Bernardino 
Valley 

Municipal 
Water District 

(6) 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

24,852 
52,495 

53.671 
54.996 
54,996 
54,996 
54.996 

54,996 
54,998 
54,996 
54.996 
54,996 

54,996 
54.996 
54.996 
54,996 
54,996 
54,996 
54,996 
54,996 
54.996 
54,996 

54.996 
54.996 
54,996 
54,996 
54,996 

54,996 
54,998 
54,996 
54,996 
54,996 

54,996 
54.996 
54,996 
54.996 
54,996 

54,996 
54,996 
54,996 
54,996 
54.996 

2,275,662 

Metropolitan 
Water District 
of Southern 
California Total 



Year (a I 

Total I 

TABLE 6-32 
Annual Surplus and Unscheduled Water Deliveries 

(Acre-feet) 

North Bay Area South Bav Area 

Naps Solano 
County County Area 

FC& WCD Water Agency Total 
(1) (2) (3) 

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

768 2,753 3.521 
1,156 0 1.156 

1.924 2,753 4,677 

a) All deliveries are surplus water deliveries unless otherwise indicated. 
b) Indudes 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 22,034 acre-feet of unscheduled water. 
d) Unscheduled water only. 

Alameda Alameda Santa Clara 
County County Valley 

FC& WCD, Water Water Area 
Zone 7 District District Total 

(4) (5) (6) n 
0 0 2,499 2,499 
0 0 2.934 2.934 
0 0 18,470 18.470 

3.636 4.147 24,705 32,488 
0 0 0 0 
0 0 0 0 
0 0 15,998 15,998 
0 0 14.278 14,278 

0 0 18.920 18.920 
0 0 1,303 1,303 
0 0 0 0 
0 0 3.663 3.663 
0 0 9.638 9,638 

0 0 2,595 2,595 
0 0 6.949 6.949 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

3,636 4.147 121,952 129,735 

Total 
AN 

Areas 
(10 

257,034 
41 5.924 
620,685 

580,110 
0 

16.215 
646,830 
402,217 
908.428 
215,873 

13,019 
262.91 7 
307.506 

36.620 
11 4.907 

0 
0 

90 

3.521 
1.156 

4.803.052 

Calendar 
Year (a 

1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980(b 
1981(b 
1982(b 
1983 
1984 
1985 

1986(c 
1987(d 
1988 
1989 
1990(d 
l99l(d 
1992(d 

Total 

San Joaquin Valley Area 
Dudley Empire Kern Tulare Lake 
Ridge West Side County Oak Flat Basin 
Water Irrigation Water Water Water Storage Area 

District District Agency District District Total 
(8) (9) (10) (11) (12) (13) 

13.192 2,814 163,744 1,013 69.588 250,351 
33,391 1.539 299,433 3,471 70.961 408,795 
40,555 3,448 41 0,820 3,576 135,965 594,364 

30,922 3,457 442,150 3,840 61.526 541.895 
0 0 0 0 0 0 

7,586 0 8,623 6 0 16,215 
38.545 0 524.247 698 67,342 630,832 
39,079 0 327,233 718 14,817 381.847 

32,327 2.992 624.581 2.788 215.926 878,614 
14.463 926 124,736 721 67,365 208,211 
13,019 0 0 0 0 13,019 
19.500 0 230,691 1.644 0 251,835 
7,638 0 186,486 784 96,887 291,773 

903 1.130 14,987 247 12.788 30,055 
0 1.876 52,048 255 51,206 105,385 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 90 0 90 

0 0 0 0 0 0 
0 0 0 0 0 0 

291,118 18,182 3,409,779 19,831 884,371 4,603.281 

Southern California Area 

Littlerock 
Castaic Lake Creek 

Water Irrigation Area 
Agency District Total 

(14) (15) (16) 

4,104 80 4,184 
4,128 67 4,195 
7,495 356 7.851 

5.727 0 5,727 
0 0 0 
0 0 0 
0 0 0 

6,092 0 6,092 
10,647 247 10,894 
6.359 0 6.359 

0 0 0 
7,419 0 7.419 
6.095 0 6,095 

3.970 0 3,970 
2,573 0 2.573 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

64.609 750 65,359 



TABLE 8-33 

Power Costs for Pumping Surplus Water 

Calendar 
Year 

1973(a 
capacity 
Energy 
Total 

1974 
Capacity 
Energy 
Total 

1975 
Capacity 
Energy 
Total 

1976 
Capacity 
Energy 
Total 

1977 
capacity 
Energy 
Total 

1978 
Capacity 
Energy 
Total 

1979 
CapacitV 
Energy 
Total 

1980 
capacity 
Energy 
Total 

1981 
Capacity 
Energy 
Total 

1982 
Capacity 
Energy 
Total 

1983 
Capacity 
Energy 
Total 

1984 (b 
Energy 

1985 
Energy 

1986 
Energy 

1987 
Energy 

1988 
Energy 

1989 
Energy 

1990 
Energy 

1991 
Energy 

1992 
Energy 

North Bay Aqueduct 
Reach 1 Reach 3A Reach 3 d 
Barker Cordelia Cordelia 

Pumping Pumping Pumping 
Plant Plant Plant 

(Dollars) 

Combined 
Total 
f 12) 

South Bay 
Aqueduct 
Reach 1 

South Bay 

- -  

a) May through December only. 
b) No capacity costs are charged to surplus water pumping after 1983. 

California Aqueduct 
Reach I Reach 4 Reach 14A Reach l5A Reach l6A Reach 17E Reach 31A 

Las Perillas 
and and 

Del Valle Banks Dos Amigos Buena Vista Teerink Chrisman Edmonston Badger Hill 
Pumping Pumping Pumping Pumping Pumping Pumping Pumping Pumping 
Plants Plant Plant Plant Plant Plant Plant Plants 

(4) (5) (6) n (8) 19) (10) (11) 



TABLE 8-34 
Power, Replacement, and Administrative Charge for Surplus Water Delivery 

Calendar 
Year 

1978 
Capacity 
Energy 
Replacement 
Administrative 

Total 

1979 
Capacity 
Energy 
Replacement 
Administrative 
Total 

1980 
Capacity 
Energy 
Replacement 
Administrative 

Total 

1981 
Capacity 
Energy 
Replacement 
Administrative 
Total 

1982 
Capacity 
Energy 
Replacement 
Administrative 
Total 

1983 
c a p a m  
Energy 
Replacement 
Administrative 

Total 

1984 (b 
Energy 
Replacement 
Administrative 

Total 

1985 
Energy 
Replacement 
Administrative 

Total 

1986 
Energy 
Replacement 
Administrative 

Total 

1987 
Energy 
Replacement 
Administrative 

Total 

1988 
Energy 
Replacement 
Administrative 

Total 

1989 
Energy 
Replacement 
Administrative 
Total 

1990 
Energy 
Replacement 
Administrative 
Total 

1991 
Energy 
Replacement 
Administrative 

Total 
1992 
Energy 
Replacement 
Administrative 

Total 

(Dollars) 
North Bay Area 

NCFCAWCD SCW ACWD SCVWD 
(1) (2) 13) (4) 

a) 1982 costs are preliminaly and may change when 1982 exchange is taken into consideration. 
b) No capacity costs are charged to surplus water pumping after 1983. 

Grand Total 

1 South Bay Area 

I 

CLWA DRWD EWSlD KCWA (a OFWD TLBWSD 
(5) (6) (7) 18) (9) (10) 

51.287 39.766 

San Joaquin Valley Area 

AVEK LClD CVWD DWA 
(11) (72) (13) (14) 

Southern California Area 

Total 
(15) 

5,438 1,094.282 454,462 923,065 50,695 13,439,883 48.669 3,494,593 370,522 5,181 1,329 1.329 19.980.501 



NOTES 



NOTES 
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