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Foreword 

ALIFORNIA'S WATER MANAGEMENT PROGRAMS ARE becoming both more diverse and more 
interrelated. Water interests throughout the state are working together to help remedy serious 
water shortages, particularly those brought on by the drought. 

We in the Department of Water Resources have been exploring a wide range of water management 
programs, including water transfers, conjunctive use of surface water and groundwater, and water banking. 
And we have been implementing those programs that will help the State Water Project deliver affordable 
water to the nearly 20 million Californians who depend on it for water supply. 

In fiscal year 1990-91, for example, the Department established a groundwater demonstration program 
with Kern County Water Agency. The Department plans to develop the Kern Water Bank, a conjunctive- 
use groundwater storage program that, when completed, will provide the State Water Project with about 
two million acre-feet of groundwater storage. In addition, the Department administered Governor Pete 
Wilson's Drought Water Bank, a program designed to make water available to agencies for meeting critical 
water needs. At the end of June 1991, about 390,000 acre-feet of water had been purchased from the bank 
by agencies throughout California. Some water was also purchased for storage by the State Water Project. 

As we experience a fifth year of drought, cooperation rather than competition among water users will 
become more important as we in the Department work to meet the needs of Californians who depend on 
water delivered by the State Water Project. 

DAVID N. KENNEDY 

Director 
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Introduction 

URING THE 1950s AND 1960s, when the State Water Project (SWP) was planned, built, 
and made its first water deliveries, California was seen as a state blessed with abundant 
natural resources and virtually unlimited opportunities to use them. Today, not only are 

natural resources seen as finite; they are commonly viewed as part of a larger ecosystem that 
deserves to be protected and managed. 

The operation of the State Water Project has been affected by the changes in the way natural 
resources are now viewed. For example, to meet the needs of its water contractors, SWP has 
shifted its focus from obtaining water from conventional means-building dams and reservoirs- 
to investigating and implementing feasible programs to conserve, bank, transfer, and exchange 
water. And, to ensure environmental quality in the areas in which it operates, SWP has estab- 
lished extensive water management programs as well as comprehensive programs to ensure water 
quality and protect fish, plants, and wildlife. 

' 

This edition of Bulletin 132 is designed to provide information about those new activities as 
well as about other programs and activities conducted by the Department for the State Water 
Project from January 1, 1990, to June 30, 1991 .' The material is arranged in 21 chapters, which 
are organized into five parts: "Introduction to the State Water Project"; "Meeting Today's Water 
Needs"; "Ensuring Environmental Quality"; "Meeting Future Water Needs"; and "Financing the 
State Water Project." 

As usual, to facilitate understanding of the material, various tables and figures have been 
included. For ease of reading, they have been integrated in the text when possible; those that 
could not be integrated in the text have been grouped at the end of the appropriate chapters. The 
bulletin contains one appendix, "Data ahd Computations Used in Determining 1992 Water 
Charges." 

'Information concerning water deliveries and related power generation and recreational activities, including information contained 
in chapters 2,5,8,  14, 18, and 19, is based on the 1990 calendar year. Information contained in the remaining chapters is based on the 
1990-9 1 fiscal year; that is, the period from July 1, 1990, to June 30, 199 1. 

xiii 





1. Brief History of the State 
Water Project 

HE CALIFORNIA STATE WATER PROJECT 

(SWP) is the largest state-built, multipur- 
pose water project in the country. Consist- 

ing of 22 dams and reservoirs, nine power plants, 
17 pumping plants, and 648 miles of aqueducts, 
SWP was designed to store surplus water during 
wet periods and distribute it, when needed, to areas 
in northern and southern California, the San 
Francisco Bay Area, and the San Joaquin Valley 
(see Figure 1, "Names and locations of State Water 
Project facilities," on the next page). 

Planned to be built over a 30-year period, the 
project, which is part of the Department of Water 
Resources, was also designed to control floods, 
generate power, and provide recreational facilities 
as well as enhance habitats for fish and wildlife. 
Today, approximately 20 million Californians 
depend, solely or in part, on SWP for water. 

The State Water Project's largest storage facility 
is the Oroville Dam and Reservoir (Lake Oro- 
ville). Oroville Dam is approximately 770 feet high 
and impounds a reservoir with a storage capacity of 
3,537,580 acre-feet. Completed in 1968, the dam is 
the tallest and one of the largest earthen dams in 
the United States. 

Water flows through the project, so to speak, 
from the Upper Feather River to Lake Oroville, 
through Oroville Dam into the Feather River and 
then on to the Sacramento River. From the Sacra- 
mento River water flows to the Delta, where it is 
pumped for delivery through the North Bay and 

South Bay aqueducts and through the California 
Aqueduct. Napa and Solano counties receive water 
through the North Bay Aqueduct; Alameda County 
and Santa Clara County, through the South Bay 
Aqueduct; and the western San Joaquin Valley and 
southern California, through the California Aque- 
duct. 

Through the 444-mile-long California Aqueduct, 
water is delivered to seven water districts or agen- 
cies in the San Joaquin Valley and to 13 in south- 
ern California. In 1990, 3,900,045 acre-feet of 
water was delivered by SWP to 21 contractors and 
22 other agencies. 

Searching for Solutions 

In the early 1800s water development projects in 
California were conducted by individuals or pri- 
vate companies who focused on finding solutions 
to local problems. 

In the early 1900s local water districts were in- 
strumental in developing water projects. For exam- 
ple, in 1905 the city of Los Angeles issued bonds 
for the construction of the Owens Valley Project. 
And in 1923 the city of San Francisco constructed 
Hetch Hetchy Project. Through the actions of local 
districts, more than 950 dams and reservoirs were 
constructed; and land that once was considered 
unusable was transformed into productive assets 
through irrigation. 

THE 
CALIFORNIA 
STATE WATER 
PROJECT IS 

THE LARGEST 

STATE-BUILT, 

MULTIPURPOSE 

WATER 

PROJECT IN 

THE COUNTRY. 
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Fig. 1. Names and locations of State Water Project facilities 

As California's population increased, however, Securing Water Rights 
finding statewide solutions became a priority. Plan- 
ning for a statewide water project began in 1920 The challenges of planning and designing a 
when the California Legislature initiated a series of comprehensive water development project for Cal- 
comprehensive studies of California's water needs. ifornia were matched by the complexities of 
As a result, plans for constructing the Central Val- acquiring the water rights necessary to store and 
ley Project (CVP) and initid elements of the State divert water. 
Water Project were published in 193 1. Acquiring those rights began in 1927 when the 

Ten years later, in 1941, the CVP, built by the legislature enacted a law to authorize the Depart- 
U.S. Bureau of Reclamation, began operating. In ment of Finance to appropriate water for the state's 
the nine years to follow, California, responding to water development plan. Rights were appropriated 
unprecedented growth in population, finalized according to provisions of the Water Commission 
plans for constructing the State Water Project. 



Act of 1913, which involved obtaining them 
according to a permit process. 

Initially, water right permits necessary for 

I 
operati~g SWP were issued by the State Water 

I 
Rights Board (now the State Water Resources 
Control Board [SWRCB]) to the Department of 
Financb. However, since then, those permits have 

I been transferred to the Department of Water 
Resources and the U.S. Bureau of Reclamation, 
which operates the federal Central Valley Project. 

Since then, SWRCB has issued water right per- 
mits to the Department for operating SWP. How- 
ever, because the board has reserved jurisdiction to 
consider the effects of issuing permits, it has peri- 
odically reviewed and modified terms and condi- 
tions of the permits. 

I For example, in 1967, 197 1, 1976, and 199 1, ~ 
SWRCB reviewed the Department's water right 
permits to ensure protection of beneficial uses of 

I 
the state's water resources and establish water 
quality standards for the Delta. As a condition for 
renewing those permits, SWRCB set terms and 
conditions for SWP's operations involving water 
quality and releases, diversions, pumping, and 
flows. 

I Beginning Construction 
I 

Construction of SWP began in early 1957 in the 
Oroville area. Funding for construction was appro- 
priated by the legislature each year until 1960 when 
the voters passed the State Water Resources Devel- 
opment Act or the Burns-Porter Act. That act 
authorized the issuance of $1.75 billion of general 
obligation bonds to fund construction. 

The first deliveries of water to contractors began 
in 1962. In 1963 work began on the California 

I 
I Aquedyct; and by 1968 SWP was able to deliver 

' ~ water irl the San Joaquin Valley. By 1973 the initial 

1 facilities were completed; and SWP could deliver 
1 water to Lake Perris, the project's southernmost 

point. 

Operating the State Water 
Project Today 

Today, the State Water Project delivers water to 
28 of the 30 agencies or districts under contract 
and, as constructed, includes most of the facilities 
recommended and authorized for construction in 
the 1950s.' Some facilities, though, have been 
modified and deferred because of economic or 
financial reasons or to account for changes in land 
use and population and the introduction of various 
environmental laws and regulations. 

Currently, SWP operates 22 reservoirs and 
dams, 10 power plants, 17 pumping plants, and 
three aqueducts. Tables 1 through 4 include 
information about those fa~ilities.~ 

A list of SWP's reservoirs and dams may be 
found in Table 1, along with information about 
physical characteristics of each facility. The data 
concerning reservoirs are based on design ele- 
vations, generally spillway crest levels. In most 
cases, normal maximum operational levels are set 
one or two feet lower. 

A list of SWP's power plants may be found in 
Table 2, as well as information pertaining to the 
amount of energy produced at each facility at 
SWP' s full development. 

Table 3 includes a list of SWP's pumping plants 
as well as information about the amount of energy 
required to pump water at SWP's full develop- 
ment.3 Data for Hyatt, Thermalito, and Gianelli 
apply to pumped storage capability. At Hyatt and 

'See Table 5 at the end of this chapter for names of contracting 
agencies and total amounts of water delivered and total payments 
through December 31,1990. Locations of contracting agencies may be 
found in Figure 2, "Names and locations of and fust year of service to 
long-term contracting agencies," which is also located at the end of this 
chapter. Delivery facilities are not available for two contractors, San 
Luis Obispo County Flood Control and Water Conservation District and 
Santa Barbara County Flood Control and Water Conservation District. 

ZNames of facilities included in this publication are presented as 
they were adopted by the California Water Commission as part of the 
State Water Resources Development System. 

'Names of facilities included in tables 1.2, and 3 are listed 
according to geographical location, with the facility at the northernmost 
point listed fust. See Figure 1 on page 4 for locations of the facilities. 



TABLE 1 Thermalito, pumped storage capability is used only 
Physical Characteristics of Reservoirs and Dams under economically favorable conditions. 

Buena Vista, Wheeler Ridge, Chrisman, Edmon- 
ston, Pearblossom, Devil's Den, Bluestone, and 
Polonio Pass pumping plants include a spare unit. 
In addition, Devil's Den, Bluestone, and Polonio 
Pass are future facilities; data are tentative. 

Table 4 includes a list of SWP's three aqueducts 
and related branches as well as information about 
the length of each in miles. In addition, a small 
aqueduct, Grizzly Valley Pipeline, serves the city 
of Portola in the Upper Feather River Area. 

In the 1990s the Department is concentrating 
SWP's development activities in four areas: 

1. Installing additional pumping units at the 
Harvey 0. Banks Delta Pumping Plant 

2. Increasing the capacity of Delta channels 
(See Chapter 1 1, "Managing Delta 
Resources.") 

3. Developing facilities to bring water to San 
Luis Obispo and Santa Barbara counties (See 
Chapter 15, "Increasing Storage and Delivery 
Facilities.") 

TABLE 2 
Average Amount of Energy Produced at 

Power Plants, by Type of Facility 

Facility 

Frenchman Lake 
Antelopa Lake 
Lake Davis 
Lake Omvllle 
Thermalno Diversion Pool 
Fish Banier Pool 
Thermalito Forebay 
Thermalno Afterbay 

Clifton Court Forebay 
BaUlany R ~ 9 8 ~ o l r  
Lake Del Vane 
San Luis Rese~olr 

SWP storage 
O'NelU Forebay 

SWP storage 

Quail Lake 
Pyramid Lake 
Elderberry Forebay 
Castaic Lake 
Castaic Lagwn 

L0s Ban05 ReSeWoir 
M e  Panache RS98~0lr 
Silverwood Lake 
Lake Penis 

4. Augmenting SWP's water storage capacity 
(Los Banos Grandes Reservoir, for example; 
see Chapter 15.) 

The Department also is investigating or studying 

Capacity 
(Acrefeel) 

55,500 
22.800 
84,400 

3,520,000 
13.300 

600 
11.700 
57,000 

28.700 
4,800 

77,100 
2,028,000 
1,082,000 

58,400 
29.500 

8.600 
171,000 
28,200 

324,000 
5,600 

34,800 
5,800 

75.000 
131,000 

Crest 
Elevation 

(Feet) 

5,607 
5,025 
5,785 

922 
233 
181 
231 
142 

14 
250 
773 
554 

233 

3.320 
2.608 
1.550 
1,535 
1,150 

384 
676 

3,378 
1,600 

other programs to increase the dependable supply 
of water available for SWP's use. Those programs, 
many of which involve cooperating with other 
water agencies to manage water resources, include: 

Groundwater Storage Programs. Water is 
placed in groundwater basins for use at a later date. 
Using available groundwater storage space has 
many advantages over constructing new surface 
facilities: less evaporation of water occurs; capital 
costs are lower; and generally, groundwater storage 
projects are more environmentally acceptable than 
surface storage projects. 

Crest 
Length 
(Feet) 

720 
1201,320 

800 
6,920 
1,300 

800 
15,900 
42 .m 

36.500 
3,940 

880 
18,600 

14,350 

8,800 
1.090 
1,980 
4,900 

1,370 
1,440 
2,230 

11.800 

D m  

Structural 
Height 
(Feet) 

139 

132 
770 
143 
91 
91 
39 

30 
121 
235 
385 

86 

45 
400 
200 
425 
25 

187 
152 
249 
128 

Average 
Annual Energy 

Dorrutd 
(kwh) 

18,000,000 
240,000,000 

1,938,000,000 

195,000,000 
110,000.000 
358,000.000 

589,OW),OM) 
100,000,000 

1,723,000,000 

1 ,280,000.q 

8,S31,0W,(WO 

EmbruLbnent 
Volume 

(Cub& yardr) 

537,000 
380,000 
253,000 

80,000,000 
154,000 
10,000 

1,840.000 
5,020,000 

2,440,000 
1,400,000 
4.150.000 

77,645,000 

3,000.000 

6,880,000 
8,000,000 

46,000,000 

2,100,000 
1,210,000 
7,800,000 

20,000.000 

Reservoirs 

Sutface 
Area 

(Acres) 

1,580 
930 

4,030 
15,800 

320 
50 
630 

4.300 

2,110 
180 

1,050 
12,700 

2,700 

380 
1.300 

460 
2.240 

200 

620 
160 
980 

2,320 

Type and Facllity 

HVdm 
Thenailto Diversion Dam 
Thermalito 
H Y ~  
Gianenl Pumptng- 

Gherating 
SWP share 

Alma 
Wame 
Castaic 

SWP share 
Mojave Siphon 
D a d  Canyon 
Thermal 
Reid Gardner, Unn 4 

SWP share 

Total 

Shoreline 
(Miles) 

21 
15 
32 

167 
10 
1 

10 
26 

8 
6 

16 
85 

12 

3 
21 
7 

29 
3 

12 
8 

13 
10 

Tokd 
Design 
Flow 
fcfs) 

615 
16,900 
18,gSO 

17,800 

1,740 
1.564 

17.600 

2.880 
2.800 

Tokd 
Generator 

Rating 
f h )  

2.970 
110,160 
643,140 

424.000 

17 .m 
78.500 

1,250,OO 

16.800 
272.000 

250.m 

Number 
of Units 

1 
4 
6 

8 

1 
2 
7 

3 
4 

1 

N o d  
Srnric 
Head 

Lfr) 

63-77 
65-102 

410-878 

99-327 

115-141 
71Q-739 

830-1,098 

110 
1.411 



Currently, the Department is working with the TABLE 3 

Kern County Water Agency to develop the Kern Average Amount of Energy Required at Pumping Plants 

Water Bank (see Chapter 15, "Increasing Storage 
and Delivery Facilities," for additional informa- 
tion). 

Water Exchanges. Through water exchange 
programs, a type of groundwater storage program, 
the Department has the capability for exchanging 
water with various water agencies through connect- 
ing existing aqueduct systems. For example, a 
SWP contractor may deliver part of its water to 
another agency served by SWP. The SWP agency 
would then use the water for direct spreading or as 

i a surface supply to land that would otherwise have 
been served by pumped groundwater. 

I In ekchange, in years when the SWP contractor 
required additional water, the agency would make 
water available from its SWP entitlement and 

I pump additional groundwater. 
Water Transfers. In 1982 the first legislation 

designed specifically for allowing water transfers 
or marketing to take place was passed in California 
(Assembly Bill 349 1 [Katz]). TABLE 4 

I Acoording to the legislation, the Department Total Miles of Aqueducts 
l and SWRCB were directed to encourage voluntary 

transfers of water and water rights. Although 
I 

negotiating water transfers is complicated by the 
legal, economic, and environmental effects that 
must be considered, innovative programs for water 
transfers and water sharing have been proposed. 

This year, the Department managed and admin- 
istered Governor Pete Wilson's Drought Water 
Bank, a water marketing program administered by 
David M. Kennedy, Director of the Department of 
Water Resources (see Chapter 16, "Augmenting 
the Water Supply"). 

Average 
Annual Energy 

Dernmrd 
(kwh) 

15,000,000 
23,000,000 

1,230,000,000 

151,000,WO 
2,000,000 

255,000,000 

545,000,000 
16,000,000 

42,000,000 
47,000,000 
47,000,000 
47,000,000 
653,000,000 

756,000,000 
1,8O9.000,000 
5,580,000,000 
170.000.000 

1,247,000,000 

12435,(W0,0 

Faciliry 

Thermallto (Pumpad storage) 
Hyatt (Pumped storage) 
Barker Slough 
Cordella 
Banks 

South Bay 
Dal Valle 
Gianeli~ (Pumped storage) 

SWP share 
Dos Amlgos 

SWP share 
Los Perlllas 

Badger Hill 
Devil's Den (Future facility) 
Bluestone (Future facility) 
Polonlo Pass (Future facility) 
Buena Vista 

Wheeler Ridge 
Chrlsman 
Edmonston 
Oso 
Pearblossom 

Total 

Tolal 

27.4 
- 42.9 
70.3 

08.4 
105.7 

120.9 

10.6 
- 138.4 
444.0 

I 
31.9 
- 101.8 
133.7 

648.0 

Total 
Desig 
Flow 
fcf) 

8,120 
5,810 
228 
146 

10,300 

330 
120 

11,000 

13,200 

450 

450 
80 
80 
80 

5,049 

4,588 
4,410 
4,095 
3.129 
2.130 

Facrlrty 

North Bay Aqueduct 
South Bay Aqueduct 

Subtotal 

Califomla Aqueduct, Maln Line 

Delta to O'Nelll Forebay 
O'Nelll Forebay to Kettleman City 
Kettleman City to 

Edmonston Pumping Plant 
Edmonston Pumping Plant to 

Tehachapi Aflerbay 
Tehachapi Afterbay to Lake Penis 

Subtotel 

Califomla Aqueduct, Branches 
West Branch 
Coastal Branch (Planned) 

subtotal 

Total Miles 

Total 
Motor 
-8 
fhp) 

120,000 
519,000 
4,800 
4,940 

333.000 

27,750 
1,000 

604,000 

240,000 

4,050 

11.750 
4,760 
8,680 
6,680 

144,500 

150,000 
330.000 

1,120,000 
93,800 
180,000 

Number 
of Unifs 

3 
3 
9 

11 
11 

9 
4 
8 

5 

6 

6 
4 
4 
4 
10 

Q 
9 
14 
8 
9 

C d  

0.0 
- 8.4 

8.4 

87.0 
103.5 

120.9 

0.2 
93.4 - 

385.0 

9.1 
- 14.8 
ns 

417.3 

c-I 
a?rd 

Reservoir 

0.0 
0.0 

0.0 

1.4 
2.2 

0.0 

0.0 
2.6 
6.6 

9.2 
- 0.0 
92 

15.7 

Normal 
Static 
Head 
(I?) 

85-102 
5fX-080 
95-120 
104-439 
236252 

588 
0-38 

99-327 

107-125 

55 

151 
378 
534 
543 
205 

233 
518 
1,926 
231 
542 

Pipeline 

27.4 
32.9 
60.3 

0.0 
0.0 

0.0 

2.5 
- 38.3 
40.8 

6.4 
- 87.0 
03.4 

194.5 

Tunnel 

0.0 
- 1.6 

1 .8 

0.0 
0.0 

0.0 

7.9 
- 3.8 
11.7 

7.2 
- 0.0 

7.2 

20.6 



TABLE 5 
Names of Contracting Agencies, Amounts of Maximum Annual Entitlements, and 

Total Amounts of Deliveries and Payments Through 1990 

Mmcinrvm 
c-=wAi3mcy Am& Total Total 

Delimiw (a 
(Acre-feet) (Acre-feet) T D S  

uppefF63nlerRhrerAreg 

City of Yuba CRY 9,600 1,786 $286,000 
County of Butte 27,500 6.394 445,000 
Plumes County Flood Control and 
Water Consenmlbn D W  2,700 7,732 617,000 

Subtotal 39,800 1 5.91 2 1,348,000 

mw- 
w County Rood Contrd and 

ater Consenmlbn D M d  
Sdano County Water Agency 

Subtotal 67,000 174,937 35,603.000 

-w- 
Alameda County Flood Contrd and 
Water Consembn , D W ,  Zone 7 

Alameda County Water District 
Santa Clara Valley Water Distrid 

County of Kings 4,000 
Devil's Den Water District 12.700 
Dudley Ridge Water District 57.700 
Empire West Side Irrigation District 3,000 
Kern County Water Agency 1,153,400 
Oak Flat Weter Distrld 5,700 
Tulare Lake Basin Watw Storage Distrid 118,500 

Subtotal 1,355,000 21,953,864 670.602.000 

Centralcoa6mlAma 
San Luis Obispo Count Flood Cordml and 
Water Conservation ~bct 25,000 0 8.585.000 
Santa Barbara County Flood Control and 
Waler Consenmlbn District 45,486 0 16,527,000 

SouthemCaMomlaAreg 
Antelope Vdey-Ead Kern Water Agency 138,400 672,932 123,463,000 
Castalc Lake Water Agency 41,500 142,695 47.1 38,000 
Coachella Vdey Water District 23.1 00 233.832 45,214,000 
CrestlineLake Arrowhead Water Agency 5.800 23,666 8,328,000 
Desert Water Agency 38,100 373,400 69,782,000 
Werock Creek Irrigation D W  2,300 984 2281 ,000 
MetropoIRan Water Distrld of 
Southern California 2,011,500 11,342,587 2,735,391,000 

Mojave Water Agency 50.800 mais 49.~06.000 
Palmdale Water Dislrid 17,300 25,420 15,625,000 
San Bernardino Valley Municipal Water District 102600 234,891 148,314,000 
San -riel Valley Munidpel Water Distrid 28,800 11 8,431 42,598,000 
San Giagonio Pam Water Agency 17,300 0 20,745,000 
Ventura County Flood Control Dlstrid 20,000 4,836 16,431,000 

Subtotal 2,497.500 13,239,729 3324,396,000 

T d  4217.786 38,505,405 $4,240,805,000 

a) Includes amounts of all water delivered to bn term contradors, Including deferred and entitlement water; 
su lus and unscheduled water; waler uaed%r emergency relief and exchange; and non-SWP water 
degered through SWP facilities. 



Plumas County 
Flood Control and 
Water Consewation 
DlsMct, 1988 

County of Butte, 1968 

Santa Clara Valley Water Dlstrict, 1965 

Oak Flat Water D i i c t ,  1968 

County of Kings, 1968 

Empire Ridge Water 

San Luis Obispo County 
Flood Control and Water 
Consewation District, 
NIA 

Santa Barbara County Water Agency, 1972 
Flood Control and Water 
Consewation District, San Bernardino 

District, 1990 

l?ig. 2. Names and locations of and first year of service to long-term contracting agencies 



2. Year in Review 

0 DELIVER WATER ACCORDING TO ITS 

contractual obligations, the State Water 
Project (SWP) is involved in complex 

operational activities, such as collecting and storing 
water; monitoring water quality; generating, buy- 
ing, and selling energy; and ensuring environmen- 
tal quality. Those activities became even more 

I complex as the Department of Water Resources 
investigated and implemented programs to lessen 

/ the impact of the drought during 1990 and 199 1 .' 
I 

This chapter includes information about 
those programs and related activities as well as 
information about water operations; emergency 
repairs to facilities; legislation; litigation; and 
recreational activitie~.~ 

The Drought 

In 1990 California experienced its fourth con- 
secutive~ year of drought-a drought that critically 
affected SWPYs operations. In fact, January 1990 
was preceded by the driest December on record in 
the Feather River drainage area, the primary source 
of SWP9\s water supply. In March 1990 the annual 

'Except for specific information pertaining to water deliveries, 
related power generation, and recreational activities, all information 
contained in this bulletin is organized according to the fiscal year 
beginning July 1, 1990, and ending June 30, 1991. Information about 
water deliveries, related power, and recreational activities is organized 
according to calendar year 1990. 

2See Table 9, "Total Amounts of Water Delivered, Recreation 
Days Supported, and Energy Generated, 1962 Through 1990," at the 
end of this chapter. 

maximum storage in Lake Oroville was at the 
lowest it has been since 1977-2,101,924 acre-feet. 

Because of diminished water supplies, the 
Department was forced to make drastic cuts in 
deliveries for the first time since 1977. Out of 
original requests for 1,243,786 acre-feet of entitle- 
ment water for agricultural use, SWP delivered 
only 6 12,621 acre-feet. 

Diminished water supplies also affected SWP's 
operations in the Delta, where it carefully monitors 
and regulates, as appropriate, flow, salinity levels, 
and export quantities of water to meet standards 
included in the State Water Resources Control 
Board's Water Right Decision 1485: Sacramento- 
San Joaquin Delta and Suisun Marsh (1978). See 
Chapter 3, "Collecting and Storing Water," for 
additional information about Decision 1485. 

In addition, because of the low storage in Lake 
Oroville, meeting the water temperature require- 
ments for fish below the dam became a top priority. 
The movable control shutters of the intake struc- 
tures were modified to reach cooler water levels, 
and the rate of generation at the Hyatt Powerplant 
was cut back. See Chapter 12, "Monitoring Water 
Quality," for additional information about those 
activities. 

To help lessen the impact of the drought and 
distribute water to areas of greatest need, SWP, 
through its system of aqueducts and canals, partici- 
pated in the transfers and exchanges of water 
throughout the state. 

IN 
MARCH 

1990 
THE ANNUAL 

MAXIMUM 

STORAGE IN 

LAKE 
OROVILLE 
WAS AT THE 

LOWEST IT 

HAS BEEN 

SINCE 

1977- 
2,101,924 
ACRE-FEET. 



For example, to reduce the amount of water 
required to be released from Lake Oroville, the 
Department purchased a total of 118,909 acre-feet 
of water from Yuba County Water Agency. This 
water was released from storage in the agency's 
Bullard's Bar Dam on the Yuba River. Those 
releases allowed a like amount of water to be held 
in storage in Lake Oroville for use later by SWP. 

In addition, SWP transported water purchased 
by the (1) city of Napa from the Yuba County 
Water Agency; (2) Westlands Water District from 
Oroville-Wyandotte Irrigation District: and (3) city 
of San Francisco from the Placer County Water 
Agency and the Modesto Irrigation District. See 
Chapter 5, "Delivering Water," for additional 
information about purchases and transfers. 

As the drought continued into 1991, the Depart- 
ment, under the direction of Governor Pete Wilson, 
set up the Drought Water Bank. Established in 
February 199 1, the water bank was open to agen- 
cies, associations, and others with a critical need 
for water. 

The water bank, established at the recommenda- 
tion of Governor Wilson's Drought Action Team, 
was designed to meet critical water needs for fish, 
wildlife, cities, and farms and to provide carry-over 

Water Operations 

In calendar year 1990, SWP facilities were used 
to convey 3,900,066 acre-feet of water, including 
2,582,15 1 acre-feet of entitlement and entitlement- 
related water to SWP contractors. 

In addition, 991,840 acre-feet of Central Valley 
Project (CVP) water was conveyed by the U.S. 
Bureau of Reclamation through San Luis joint-use 
facilities to CVP's service area. See Figure 7, 
"Overview of water operations, 1990," at the end 
of this chapter and Chapter 5, "Delivering Water." 

Diversions from the Delta 

Generally, water diverted from the Sacramento- 
San Joaquin Delta is delivered to SWP storage 
facilities and contractors through Banks Pumping 
Plant and Barker Slough Pumping Plant and to 
CVP storage facilities and contractors through the 
Tracy Pumping Plant and Contra Costa Canal 
Pumping Plant. 

Figure 3 includes information about the amount 
of water diverted from the Delta each month. 

Water Conveyed South of 
San Luis Reservoir 

storage in reservoirs in case the drought continued. The amount of water conveyed to southern Cali- 
The water bank was designed to fornia each month for storage and delivery is mea- 

water necessary for public and and t' sured by the amount of water pumped over the 
protect permanent crops such as trees and vines' Tehachapi Mountains at the A. D. Edmonston 

David N. Kennedy, Director of the Department Pumping Plant. 
of Water Resources, was appointed by Governor Generally, water conveyed to the San Joaquin 

as of the Drought Action Team Valley is repnsented by the difference between the 
and administrator of the Drought Water Bank. amount of water conveyed past Kettleman City and 

The water for the bank was obtained from three the amount pumped over the Tehacha,,i Mountzins. 
* 

sources: Figure 4 includes information about the amount 
1. Surplus water in surface reservoirs of water conveyed past Kettleman City. Figure 5 
2. Additional pumping of groundwater includes information about the amount of water 
3. Fallowed agricultural lands pumped at A. D. Edrnonston Pumping Plant. 
According to terms of contracts signed with pur- 

chasers; water not sold by the end of 1991 will be Emergency Repairs 
purchased by SWP. See Chapter 16, "Augmenting 
the Water Supply," for additional information The State Water Project regularly monitors and 
about the Drought Water Bank. schedules maintenance on its dams, reservoirs, 



power blants, pumping plants; and aqueducts. Thousands 
of acre-feet 

Chapter 7, "Ensuring Safety of Facilities," contains '0° Banks Pumping Plant 

information about those activities. However, Tracy and Contra Costa 
Canal Pumping Plants 

SWP's commitment to delivering water according 
to its contractual obligations is put to the test when 
emef&ncy repairs need to be made, particularly 300 

repairs to correct mechanical or structural problems 
that copld bring SWP's operations to a halt. A leak 200 

in the California Aqueduct is just such a problem. 
In early 1990 maintenance personnel observed a 100 

small leak in the California Aqueduct at Mile 56, a 
0 section with a conveyance capacity of 10,000 cubic 

Fig. 3. Amount of water diverted through the Sacramento- 
feet of water per second (cfs). On January 4 they San Joaquin Delta each month during 1990 
began to drill curtain holes and fill them with 
grout; the work was completed on January 18. 

The @outing did not stop the leak, however, so 
on April 19 the aqueduct was taken out of service. 
Maintenance personnel worked around the clock to 
drain Pbol 10 and remove its concrete lining; exca- 
vate and replace approximately 80,000 cubic yards 
of matdrial under and along the sides of the aque- 
duct; add pour a new concrete lining. The repairs 
were completed and the aqueduct brought back into 
service on July 10. 

To ensure uninterrupted deliveries to the lower 
San Joqquin Valley and southern California, SWP 
worked with the U.S. Bureau of Reclamation to 
ensure that water was available from the San Luis 
Reservoir. 

Thousands 
of acre-feet 

300 

200 

100 

0 Jan Feb Mar Apr May Jun Jul 

Fig. 4. Amount of water conveyed past 
Kettleman City each month during 1990 

Legislation and Litigation of l i - ~ ~ ~ s a n d ~  acre-feet 

Because of its many diverse activities involving - 
water resources, the Department often is affected 
by laws enacted on the state and federal levels. In 
addition, the Department may instigate or be party 
to litigation proceedings. 100 

This chapter contains information about appli- 
cable le$islation enacted between July 1, 1990, to 
June 30, 1991, and about litigation in which the 
Department was involved during that same period. 

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

Fig. 5. Amount of water pumped each month at the A. D. 
Edmonston Pumping Plant during 1990 



Legislation that may be taken to reach solutions to needs 

Federal legislation applicable to the State Water 
Project was not enacted in 1990. However, five 
state laws enacted in 1990 were applicable. Infor- 
mation on those laws, arranged alphabetically 
according to subject. follows. 

Contracts Administration 

Senate Bill 1703, Chapter 1044 of 1990, results 
in miscellaneous changes to improve the adminis- 
tration and performance of state contracts. In addi- 
tion, an early completion incentive provision may 
be included in certain Department construction 
contracts. 

Model Water-Efficient 
Landscape Ordinance 

According to provisions of Assembly Bill 325, 
Chapter 1145 of 1990, the Department is required 
to appoint an advisory task force to work with it to 
develop a model water-efficient landscape ordi- 
nance that may be adopted by cities and counties. 

The Department will release a draft ordinance in 
July 199 1 ; hold public hearings on the ordinance in 
Octobeq 1991; and adopt a model ordinance in Jan- 
uary 1992 to be submitted to cities and counties. 

Projects Afjecting the 
State Water Project 

According to provisions of Senate Bill 2 16 1, 
Chapter 243 of 1990, the Department is permitted 
to review and comment on proposed subdivision 
developments that may affect SWP, including any 
facilities proposed for construction by SWP. 

involving water supplies, water quality, flood pro- 
tection, fisheries, wildlife habitat, and recreation. 

The secretary of the Resources Agency is 
required to appoint a project manager to coordinate 
activities of the advisory council and team; and the 
Department and the Reclamation Board are re- 
quired to participate on the advisory council. The 
advisory council is required to submit an annual 
report to the legislature until the bill expires on 
January 1,1995. 

Urban Water Management 
Planning Act 

According to Assembly Bill 2661, Chapter 355 
of 1990, the Urban Water Management Planning 
Act's sunset clause is deleted. The 1983 act re- 
quires every supplier who supplies (I) more than 
3,000 acre-feet of water or (2) water to municipali- 
ties with more than 3,000 customers to prepare and 
adopt annually an urban water management plan 
and file the plan with the Department. 

The Department must report annually to the 
legislature a summary of the status of the various 
plans. 

Litigation 

During July 1, 1990, to June 30, 199 1, the 
Department was involved in six cases concerning 
operational aspects of the State Water Project. 
Information about those cases, arranged alphabeti- 
cally, follows. 

Bowles, et al. v .  Lost Hills 
Water District, et al. 

San Joaquin River Management - 
Program In this suit, filed October 4, 1988, in Kern 

County Superior Court, Bowles and several other 
Assembly Bill 3603, Chapter 1068 of 1990, re- landowners within the Mills Water District corn- 

sults in the creation of the San Joaquin River Man- plained that lands have been damaged by a rising 
agement Advisory and the water table and alleged that the damage was caused 
Joaquin River Management Program Team. by drainage from irrigating lands in Lost Hills 

The team proposed program Water District. Lost Hills received the water from 
ments and submit recommendations to the advisory K,, county water A ~ ~ ~ ~ ~ ,  which receives the 
council for review and approval. The council will water from the state Water Project. 
develop a management program to identify actions 



Lost Hills has defended the Department accord- 
ing to an indemnity provision. The parties reached 
a settlement in June 1991, in which Bowles agreed 
to dismiss the case against the Department. The 
Department was not required to pay damages. 

Kern Property Corporation v. 
State of California 

This suit, filed on December 29, 1982, by Kern 
Property Corporation against the Department and 
eight other named defendants, involves rights to the 
use of Kern River water and the operation of the 
Kern River Intertie. 

The Kern Property Corporation alleges that the 
Department violated the Watershed of Origin stat- 
ute, Water Code Section 11460, by accepting 
water into the intertie before the needs of the 
corporation were met. 

The intertie is operated according to contracts 
with federal and state governments and several 

1 local agencies and districts. At the time the intertie 
was built, some districts agreed to indemnify the 
state against litigation regarding operation. Settle- 
ment is being discussed. A related case, River 
West, Int. v. State of California, was dismissed in 
1988. 

1 Nevada Power Company and the 
Department of Water Resources v. 

I 
Fluor Power Services, Inc., et al. 

I In this suit, filed in fall 1986 in Nevada's Clark 
County District Court, the Department and Nevada 

1 Power Company sued the general contractor of the 
, Reid Gardner Unit Number 4 power plant (Fluor 

Power Services); the contractor of the cooling 

1 tower (Boecon); and the materials supplier (Las 
' Vegas Building Materials), alleging that they failed 

to ensure an adequate specification for the concrete 

1 mix and to properly supervise the placement of 
I concrete and misrepresented the quality of the 

aggregate. 

I After the Nevada Power Company demolished 
the three remaining cells of the old tower, the court 
granted the defendant's motion to dismiss the case 

1 on the ground that Nevada Power Company and the 

Department had disobeyed the court's order regard- 
ing demolition. The court also awarded attorney 
fees to the defendants as additional sanction. 

The dismissal and award of attorney fees are 
being appealed by the Nevada Power Company and 
the Department. Arguments before the Nevada 
Supreme Court will take place in January 1992. 

South Delta Water Agency v. 
United States, et al. 

This case was filed July 9, 1982, in Federal Dis- 
trict Court for the Eastern District of California by 
the South Delta Water Agency against the United 
States, the Department of the Interior, the U.S. 
Bureau of Reclamation, and the Department. 

The case involves the effects of operations by 
the Central Valley Project (CVP), which is oper- 
ated by the U.S. Bureau of Reclamation, and the 
State Water Project on the South Delta Water 
Agency's service area and the Department of Inte- 
rior's designation of the New Melones Reservoir 
service area. 

In the suit the South Delta Water Agency 
alleged that: 

1. Central Valley Project operations in the San 
Joaquin River result in the unlawful reduc- 
tion in the quantity and quality of water 
flowing in the San Joaquin River to the 
southern Delta. 

2. The operation of the pumps belonging to 
SWP and CVP violates southern Delta rights 
by lowering water levels, reversing flows, 
and diminishing the influence of the tides. 

3. The Secretary of the Interior's designation 
of the Stanislaus ~ i v i r  Basin for purposes 
of allocating water from New Melones Res- 
ervoir violated southern Delta rights by not 
including the southern Delta in the basin. 

The South Delta Water Agency asked for declar- 
atory and injunctive relief, which, if granted, would 
have restricted certain Delta operations. 

The United States and the South Delta Water 
Agency settled the agency's motion for preliminary 
injunction to prevent the United States from sign- 



ing contracts for New Melones water. The motion affirmative defenses but denied the agency's 

was settled by parties agreeing to a stipulation that motion for summary judgment. A scheduled pre- 

any contracts entered into by the United States are trial conference has been continued several times 

subject to any superior rights in the southern Delta while the parties discuss the details of a proposed 

that are determined in this litigation. settlement. 

Activity on the suit has been postponed indefi- Department of Water Resources v. 
nitely while the parties negotiate a settlement. An ~~k~ county 
interim agreement was entered into in 1986, and a 
draft permanent agreement was agreed to by the 
parties in August 1990. 

Generally, the draft agreement includes provi- 
sions for designing, constructing, and operating 
barriers to improve water levels and circulation in 
South Delta Water Agency's service area; setting 
forth the number of interim releases to be made 
from New Melones Reservoir to improve water 
quality; and negotiating an amendment to provide a 
permanent settlement of the remaining issues in 
dispute concerning the quantity and quality of 
water and salt load entering the South Delta Water 
Agency's boundaries through the San Joaquin 
River system. 

The remaining issues are related to activities by 
the U.S. Bureau of Reclamation, not SWP. Cur- 
rently, each party is implementing its contract 
approval process. 

United States v. Nevada 
Power Company 

This suit was filed December 1, 1987, in the 
' 

U.S. District Court, District of Nevada, by the U.S. 
Environmental Protection Agency (EPA) against 
the Nevada Power Company over its operation of 
Reid Gardner Powerplant's generating station units 
3 and 4. The Department was not named as a 
defendant; however, the Department jointly owns 
unit number 4 with Nevada Power Company. 

In the suit EPA alleged several violations of the 
Clean Air Act, including failure to meet particulate 
matter standards and maintain certain files and to 
report information about required emissions. 

The court granted the agency's motion for sum- 
mary judgment as to Nevada Power Company's 

In this suit, filed in October 1987, the Depart- 
ment challenged the validity of Lake County's 
ordinance for taxing the generation of electricity as 
it applies to the Department's Bottle Rock Power- 
plant and claimed a refund of the $1.7 million paid 
to Lake County. 

In the suit the Department charged the tax was, 
in effect, an ad valorem tax on state property and as 
such, prohibited by California's Constitution. 

The court granted the utility's motion for sum- 
mary judgment, and Sonoma County has appealed 
the judgment. 

Recreational Facilities 

An important part of the State Water Project 
involves providing Californians and visitors to the 
state with 35 recreational sites to tour, observe, or 
use for recreational purposes-fishing, camping, 
boating, bicycling, and swimming, for example. 
Seventeen sites are located along the California 
Aqueduct. 

The names of recreational facilities follow. See 
Figure 6, "Locations of recreational facilities," for 
the location of each facility. Numbers in the figure 
correspond to the numbers in the following list: 

1. Antelope Lake Recreation Area 
2. Frenchman Lake Recreation Area 
3. Lake Davis Recreation Area 
4. Lake Oroville State Recreation Area 
5. White Slough Wildlife Area 
6. Bethany Reservoir 
7. Lake Del Valle State Recreation Area 
8. Bikeway (67 miles) 
9. Niels Hansen Fishing Access Site 



10. Orestimba Fishing Access Site 
1 1. Walk-In Fishing (63 miles) 
12. Cottonwood Road Fishing Access Site 
13. San Luis Reservoir State Recreation Area 
14. Canyon Road Fishing Access Site 
15. Mervel Avenue Fishing Access Site 
16. Fairfax Fishing Access Site 
17. Walk-In Fishing (208 miles) 
18. Three Rocks Fishing Access Site 
2 1. Kettleman City Fishing Access Site 
22. Lost Hills Fishing Access Site 
23. Bpttonwillow Fishing Access Site 
24. Pyramid Lake Recreation Area 
25. Castaic Lake State Recreation Area 
26. Munz Ranch Road Fishing Access Site 

, 27. Bikeway (107 miles) 

I 28. 70th Street East Fishing Access Site 
29. Walk-In Fishing (83 miles) 
30. Avenue S Fishing Access Site 
3 1 77th Street East Fishing Access Site 

1 32. Longview Road Fishing Access Site 

I 33. Silverwood Lake State Recreation Area 

I 34. Lake Perris State Recreation Area 
35. San Jacinto Wildlife Area 

1 Use of Facilities 

The use of SWP's facilities is measured in terms 
of visitor or recreation days. A visitor day is a 
measure of use for one person who stops at or 

1 enters a visitors' center or participates in a guided 
tour of SWP facilities. A recreation day is a 

1 measure of use for one person who uses the 
I recreational facilities for camping, boating, bicy- 

cling, swimming, or some other recreational ' activity. 
In 1990,6,060,000 recreation days were re- 

corded at SWP facilities as compared with 

, 6,738,000 recreation days recorded in 1989. Dur- 

1 ing 1990 recreation use at some facilities was lirn- 
1 ited due to low water levels. However, 441,500 

visitor days were recorded at SWP facilities, an 1 overall 1 1.3 percent increase over the 396,600 

I visitor days recorded in 1989. 

West Branch .\ 

Fig. 6. Locations of recreational facilities 

See Table 6, "Total Number of Visitors' Days 
Accumulated in 1990, by Location," and Table 7, 
"Total Number of Recreation Days Accumulated in 
1990, by Division and Facility." 

Recreational facilities in southern California 
were used most often; the four largest reservoirs in 
southern California, Pyramid Lake, Castaic Lake, 
Silverwood Lake, and Lake Perris, accounted for 
59 percent of the total recreation days accumulated 
in 1990. 

In addition, recreational use at the 17 fishing 
access sites and 107 miles of bikeways along the 
California Aqueduct totaled 63,600 recreation 
days, an increase of 6 percent in the number of 
recreation days accumulated in 1989. 

Improvements 

Facilities at several locations were improved 
during 1990. Information about those irnprove- 
ments follows. 



TABLE 6 
Total Number of Visitors' Days Accumulated in 1990 

by Location 

Number of Days Percent of 
Locarion 1989 1990 Increase 

Lake Oroville 

Rehabilitation of the boat ramp and extension 
were completed at the Bidwell Canyon launching 
area. 

Project Operations Control Center, Sacramento 200 700 250 
Oroville Field Division 135,800 161,100 18.6 
Delta fleld DMsion 1,100 1 ,m 45.4 
San Luis Field Division 176,000 187.400 6.4 
San Joaauin Field Division 4.000 8,100 52.5 
Southern Field Division 79.500 84,600 6.4 

Total 396,800 441,500 11.3 

TABLE 7 
Total Number of Recreation Days Accumulated in 1990 

by Division and Facility 

Division Md Facility Number of Days 

Oroville Field Division 
Frenchman Lake 211.5W 
Antelope Lake 63.800 
Lake Davis 254,500 
Lake Oroville and Thermalito Alterbay 493,700 
Themalito Afterbay and Oroville Wildlife Area 150,000 

Total 1,173,500 

Delta Field Division 
Lake Del Valle 503.800 
Bethany Reselvolr 36,800 
flshlng Access Sltes 

Nlels Hansen 100 
OresUmba 300 
Cottonwood Road 100 

California Aqueduct Walk-in Fishing 23.200 
Bikeway 900 
White Slough Wildlife Area 10,000 

Tnfnl 575.000 

Sari Luls Field Division 
San Luis Resewoir 
O'Nelll Forebay 
Lo5 Banos ReS9~01r 
Fishing Access Sltes 

Canyon Road 
Melvel Avenue 
Fairfax 
Three Rocks 
Huron 
Avenal Cutoff 

Californla Aqueduct Walk-in Fishing 
Wildlife Areas 

Total 

San Joaquln Field Division 
Fishing A- snes 

Kettleman City 5,800 
Lost Hills 5.200 
Buttonwillow 5,500 

California Aqueduct Walk-in Fishing 7,400 
Total 23,700 

Southam Field DMslon 
Slhremood Lake 626,800 
Lake Penis 1,442,400 
Pyramid Lake 243,400 
Castalc Lake 1,233,300 
Mhlng Access Sites 

77th Street East 500 
Longview Road 100 

Califomla Aqueduct Walk-in Fishing 5,800 
Bikeway 3W 

Total 3,552,700 

Grand Total 6.080,l 00 

Pyramid Lake 

Construction on the Vista del Lago interchange 
on Interstate 5 was nearly completed. When fully 
constructed, the interchange will provide access to 
the proposed Vista del Lago visitors' center and 
recreational facilities on Liebre Peninsula. 

Construction on the center and facilities is 
expected to be completed by late summer 1992. 

Castaic Lake 

A new area for wind surfing was developed and 
an aerator was installed in the afterbay to improve 
water quality. New entry gates were installed at the 
main entrance to the lake. 

Lake Pemss 

Construction of a unisex, six-toilet, rest room 
was constructed in the Sail Cove area. 

Recreational Activities 

Several recreational activities were conducted 
during 1990. Information about those activities 
follows. 

Fish Plantings 

The Department of Fish and Game continued its 
fish-planting activities at 11 SWP facilities and one 
facility owned by the Metropolitan Water District 
of Southern California (Lake Skinner) during 1990. 

About 30 percent more trout and fingerlings 
were planted in 1990 than were planted in 1989 
even though no fish were planted in Frenchman 
Reservoir or, the California Aqueduct. See Table 8, 
"Total Number of Fish Planted in 1990, by Loca- 
tion," for additional information. 

In addition, a total of 14,738,800 fish were 
reared in the ponds located at the Feather River 
Hatchery and Thermalito Afterbay Rearing Pond, 
13 percent more than were reared in 1989. That 



figure includes a total of 13,762,300 Chinook TABLE 8 

salmon and 976,500 steelhead trout. Total Number of Fish Planted in 1990, by Location 

Of the Chinook salmon produced, 3,042,700 ( Thousands ) 

were fidgerlings; 8,721,800 were planted as 
advanced fingerlings; and 1,998,800 were planted 
as yewlings. Also, a total of 498,400 fingerling Antelope Reservoir 

Catchable 18.2 8.0 22.2 
steelhead trout were planted as well as 478,100 Subcatchable 84.0 84.0 

flngerllng 60.0 60.0 
yearlings. Lake Davis 

Catchable 45.5 45.5 

Pheasant Hunt Subcatchable 31.5 31.5 
Fingerling 90.0 90.0 

Lake Oroville 
The fourth annual pheasant hunt for 150 junior Catchable 57.4 57.4 

hunters was held on November 17 and 18 at the Themaltto Forebay 
Catchable 55.2 55.2 

White Slough Wildlife Area, a recreational area 
Lake Catchable Del Valle 47.5 47.5 

near Stockton. The hunt is conducted in coo~era- LOS BMOS Rese~0Ir 

Locotion OndSirP 

tion with the Department of Fish and Game. 

C h m e l  
CafFh 

Wilderness Explorations 

Total 

Trout 

At the Lake Del Valle State Recreation Area, a 

' 
progrm to provide horseback rides, riding lessons, 
overnight trips into the Ohlone wilderness area, and ' related classes and events was operated under I contract with Sun01 Pack Station. 

I Thq program was so successful that the East Bay 
Regional Parks District plans to provide the pro- 
gram through a long-term contract. 

I 

Catchable 22.0 22.0 
Pyramid Lake 

Catchable 68.9 68.9 

Rainbow 

Subcatchable 23.8 23.8 
Castalc Lake 

Brown Eagle kuGe 

Catchable 253.0 253.0 

Brook 

Subcatchable 15.3 15.3 
Castaic Lagoon 

Catchable 60.1 60.1 
Silverwood Lake 

Catchable 175.8 175.8 
Subcatchable 125.0 28.7 154.7 

Lake Penis 
Catchable 122.8 122.8 
Subcatchable 32.0 15.0 47.0 

Lake Skinner 
Catchable 89.8 89.8 
SuLxatchable 48.0 48.0 

Grand Total 1,120.1 311.0 57.4 8.0 60.0 1.554.5 



TABLE 9 
Total Amounts of Water Delivered, Recreation Days Supported, 

and Energy Generated, 1962 Through 1990 

a) Indudes amounts of preoonsclidalion repayment, emergency relief, and rwulated delivery of local supply water; nonSWP water delivered to Nspa County Flood 
Conlrol and Water Consenratlon District and Ihe dtv of San Francisco thmuah SWP facilities. CVP water conveved (indudinn Decision 1485 and recxeation 
and fish and wrlldllfe water); 1890 around Water ~emonstratbn Program, &ion and. exdhange water; and k t &  purch&d from Yuba County Water District. 

b) Feather River diversbns to Joird Water Distrids Board and WasIern Canal Water DM&. 
c) A recreation day ls the vkil of o m  person to a reasstion area for any part of one day. 
d) Indudes SWP ahare of generefion from HyatI-Thermalao, Qianelli, Devil Canyon. Warne, Alamo. C&C, Reid W n e r  Unit No. 4, and Bottle Rock power plants. 
e) Indudas 149.880 awe-feal of 1988 carryover entitlement delivered in 1989 and 89 -feet of 1990 ad- enlitlement delivered in 1989. 
1) Includes 35,088 acre-feet d 1689 municipal and industrial cany-owr entitlemad dekered in 1990. 
g) Indudes 93.458 acm-feel of 1889 agricultural airryover enthlement delivered h 1890. 

EnWY 
Swported Generated(d 

(Recreation (Millions of 
days) (c kwh) 

(9) (1 0) 

water Ddivucd 
(Acre -feet) 

Femhu 
Rhra Total 
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(7) (8) 
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SVIlP deliveries, includirtg wmreyanm for 
nonSWPwntradon, 

CVP deliveries through Sen Luis joint-use a famm 

Fig. 7. Overview of water operations, 1990 
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3. Collecting and Storing Water 

T o MEET ITS CONTRACTUAL OBLIGATIONS, 50-year average is about 18 million acre-feet). This 
the State Water Project (SWP) is involved runoff constitutes SWP's primary water supply. 
in activities ranging from monitoring When planning and coordinating SWP's opera- 

precipitation and calculating runoff to coordinating tions, and to meet its contractual obligations, the BECAUSE OF 

THE VARIABILITY 
the operation of a complex system of dams and Department carefully monitors and calculates that 
reserkoirs. This chapter includes information about variable water supply in terms of precipitation and 

~~~~~t~ 

thosd activities. The information is based on the runoff and uses that information to determine the WATER SUPPLY, 

1990 calendar year and the 1989-90 water year. amount of water that can be delivered during the SWP 
year. CAREFULLY 

Precipitation and RunofJ Those monitoring activities are conducted and PRECIPITATION 
recorded according to the water year, the natural 

AND RUNOFF TO 
In la  year, California receives about 193 cycle in which rainfall and runoff occur in the state. ,, mm 

million acre-feet of water as rain or snow (an acre- 
foot hh pater is the amount of water needed to 
cover an acre of ground a foot deep, the amount 
normally used each year by a family of five). Of 
the 193 million acre-feet, about 75 percent falls in 
northern California (although about 75 percent of 
the d mand for it originates in highly populated P southern California). 

In California, the water year extends from October mT, 

1 through September 30 (see Figure 8, "Statewide C O N T R A ~ A L  

precipitation by hydrological area, 1989-90 water OBLIGATIONS TO 

year," on the following page). CONTRACTORS 

The data recorded throughout the water year is ARE MET. 

used by the Department to determine, in part, the 
amount of runoff that should be retained in storage 
should the coming year be "dry." 

Most of the water either soaks into the ground, is 1 conrumkd by plants, or evaporates. However, some Precipitation 

runs off into streams or rivers and eventually flows 

I into thesacramento-San Joaquin Delta, the pri- 
I 

mary source of SWP's water supply. 
That 'water supply is unpredictable, however, 

beca se, of changes in the weather and other Y I  
I factois. For example, total runoff in the Sacra- 

mento Fiver Basin in northern California has 

I ranged from as little as 5.1 million acre-feet in 
1977 to more than 38 million acre-feet in 1983 (the 

The total amount of precipitation recorded 
statewide for the 1989-90 water year was well 
below average--only 70 percent of the average 
annual rainfall.' The highest amount was recorded 
in the Colorado River Area, 75 percent; the lowest 

'The statewide average annual rainfall is the 50-year average of 
amounts of rainfall recorded at each of the ten hydrological areas 
located throughout the state. See Figure 8, "Statewide precipitation by 
hydrological area, 1989-90 water year," on the next page. 



Fig. 8. Statewide precipitation by hydrological 
area, 1989-90 water year 

amount, in the Central and South Coast areas, 55 
percent. 

The amount of precipitation recorded in the Sac- 
ramento Basin, which includes the Feather River 
drainage area, the primary source of SWP's water 
supply, was well below average. Even through 
twice the normal amount of precipitation was 
recorded in October 1989, overall dry conditions 
continued; and December 1989 was listed as the 
driest month on record. 

Precipitation increased to over 300 percent of 
average for May due to storms late in the season. 
Because of those storms, S W ' s  water supply 
increased; however, the 1989-90 water year ended 
with the level of precipitation at only 75 percent of 
average in the Sacramento Basin. 

Runoff 

During the water year, the Department calculates 
in acre-feet the amount of unimpaired runoff to 

streams in all hydrological areas in Cal i~rnia .~  
Those amounts are reported in Water Conditions in 
California (Bulletin 120), published by the Depart- 
ment in February, March, April, and May of each 
water year. 

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

All forecasts of unimpaired runoff are consid- 
ered by SWP when planning operations. However, 
the May 1 forecast of the amount of unimpaired 
runoff to streams in the Sacramento ~ i v e r  Basin is 
particularly significant. The operations of both the 
Central Valley Project (CVP) and SWP are regu- 
lated according to the water year classification 
based on that f~recast.~ 

As reported in the May 1, 1990, edition of Water 
Conditions in California, the amount of unimpaired 
runoff to streams in the Sacramento River for the 
1989-90 water year was forecast to be 8.2 million 
acre-feet or 43 percent of average. Based on that 
forecast, the water year was classified as critical 
for fish and wildlife and for agricultural, municipal, 
and industrial uses. 

Although the actual amount of unimpaired run- 
off recorded for the 1989-90 water year was 9.2 
million acre-feet or 49 percent of average, that 
amount was not enough to warrant a change in the 
critical classification. 

Because of the critical classification, CVP and 
S W  operations in the Sacramento-San Joaquin 

2Unirnpaired runoff is defined as the natural water production of a 
river basin, unaltered by upstream diversions, storage, or exports or 
imports of water to or from other watersheds. 

Water year classifications (wet, above normal, below normal, dry, 
and critical) are based on criteria included in Table I[ of Water Right 
Decision 1485: Sacramento-Sun Joaquin Delta and Subun Marsh, 
issued by the State Water Resources Control Board in August, 1978. 
The water year classification is used to set Delta water quality and 
flow requirements for SWP and CVP. In 1986 both water projects 
signed a coordinated operating agreement (COA), which includes 
formulas for sharing proportionate responsibiity for releases from 
reservoirs to support Delta water quality and meet standards included 
in Decision 1485. 



Delta were directly affected. Both projects worked 
together to ensure water quality by: 

Monitoring water quality at various points in 
the Delta 

1 Modifying releases and exports when neces- 

sary 
Because both projects coordinate operations, 

inflowis and storage levels at the projects' primary 
resekhirs, Lake Oroville (SWP) and Shasta Lake 
(CVP), are of interest to both water projects. See 
Figure 9, "Monthly amounts of unimpaired runoff 
into Lake Oroville from Feather River, 1988 
through 1990 water years"; Figure 10, "Monthly 
amounts of unimpaired runoff into Shasta Lake, 
1988 through 1990 water years"; Figure 1 1, 
"Cupulative amount of unimpaired runoff into 
Lake Oroville from Feather River, 1990 water 
year"; and Figure 12, "Cumulative amount of 
unimpaired runoff into Shasta Lake, 1990 water 
year." 

Conservation and Storage 
Facilities 

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

Information about those reservoirs, including 
amounts of unimpaired runoff to Lake Oroville 
and $torage levels for SWP's conservation and 
other storage facilities, may be found in the fol- 
lowing paragraphs. The information is based on 
the 1989-90 water year. 

Lake Oroville 

Lake Oroville, the keystone of the State Water 
Project, has a normal maximum operational 
capabity of 3,537,580 acre-feet. Runoff from the 
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Fig. 9. Monthly amounts of unimpaired runoff into Lake 
Oroville from Feather River, 1988 through 1990 water 
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Feather River is collected and stored in the reser- 
voir; and its release to the Sacramento-San Joaquin 
Delta is regulated from the Oroville Dam and 
Reservoir and Thermalito Afterbay. 

Located 85 miles north of Sacramento, Lake 
Oroville is one of SWP's most popular recreational 
facilities. At full reservoir, Lake Oroville has a 
surface area of 15,805 acres and a shoreline of 167 
miles. 

In years of normal operations,' Lake Oroville is 
drawn down prior to the flood season to create the 
storage capacity necessary to prevent downstream 
floods. During 1990, however, storage levels 
remained far below any drawdown requirements 
for flood control because of the ongoing drolaght. 

Specifically, storage during January and Febru- 
ary remained above levels for the same periods in 
1989. However, because of continuing dry condi- 
tions through May, storage fell well below previous 
levels. See Figure 13, "End-of-month storage levels 
in Lake Oroville, 1989 and 1990 calendar years," 
on the next page. 

The total amount of unimpaired runoff to Lake 
Oroville for the 1989-90 water year totaled only 
2.1 million acre-feet, 48 percent of average. Be- 
cause of that small amount, storage peaked at only 
2,101,924 acre-feet, 60 percent of normal maxi- 
mum operating capacity, on March 26,1990, and 
declined to 987,094 acre-feet, or 28 percent of 
normal maximum operating capacity, by December 
3 1, 1990 (see Figure 13). The only other time 
storage in Lake Oroville dropped below one rnil- 
lion acre-feet since its original filling was in 1977. 

San Luis Reservoir 

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

With a normal operating capacity of 2,028,000 
acre-feet, San Luis Reservoir is the largest off- 



streaq rqservoir in the United States. San Luis was 
designed to store surplus water pumped from the 
Sacramento-San Joaquin Delta through the Califor- 
nia Aqueduct and the Delth-Mendota Canal during 
periods of high runoff. Later in the year, the stored 
water is released for distribution to state and fed- 
eral service areas. The State Water Project's share 
of San Luis's 2,028,000 acre-feet capacity is 
1,062,000 acre-feet. 

At the beginning of 1990, San Luis Reservoir 
contained 61 percent of its normal maximum 
operating capacity; and SWP's share was 59 per- 
cent of its respective maximum. 

By mid-October SWP had completely exhausted 
its share of storage; and from October 23 through 
November 21,1990, SWP borrowed 100,000 acre- 
feet of water from the U.S. Bureau of Reclamation. 
At the end of 1990, the 100,000 acre-feet of water 
had not been replaced; and SWP's share of storage 
was only 5,158 acre-feet. See Figure 14, "End-of- 
month storage levels in San Luis Reservoir, 1989 
and 1990 calendar years." 

Regulatory Storage Facilities 

A number of SWP's reservoirs are used by SWP 
for regulatory and emergency storage. The five 
largest are Lake Del Valle, located in Alameda 
County; and Pyramid Lake, Castaic Lake, Silver- 
wood Lake, and Lake Perris, located in southern 
California. In addition, those .reservoirs are exten- 
sively used for recreational activities. 

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

Lake Del Valle 

Lake Del Valle, located off the South Bay 
Aqueduct, is used primarily to store water used in 
Santa Clara and Alameda counties. At the begin- 
ning of 1990, Lake Del Valle held 28,486 acre-feet 
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Fig. 13. End-of-month storage levels in Lake Oroville, 
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of water, 7 1 percent of normal maximum operating 
capacity. 

By June, storage had increased to 39,232 acre- 
feet or 99 percent of normal maximum operating 
capacity to provide for recreational activities and to 
serve as a buffer during the summer months when 
the demand for water is high. 

At the end of 1990, storage in Lake Del Valle 
had dropped to 29,527 acre-feet or 74 percent of 
normal maximum operating capacity. 

Southern Reservoirs 

During normal operating conditions, the Depart- 
ment maintains its four southern reservoirs (Pyra- 
mid Lake, Castaic Lake, Silverwood Lake, and 
Lake Perris) at or near full operating capacity to 
ensure uninterrupted deliveries of water to southern 
California contractors. 

Those SWP reservoirs, used to regulate water 
supplies within the year, generally are filled by 
about May 1 of each year to ensure supplies are 
available to meet peak summertime demands 
within the contractors' service areas. At the begin- 
ning of 1990, those reservoirs held 53 1,000 acre- 
feet of water, 77 percent of normal maximum 
operating capacity. 



4. Negotiating Contracts and 

HE LONG-TERM CONTRACTS BETWEEN 

the Department of Water Resources and 
water contractors provide for water 

service from the State Water Project (SWP). In 
return for water service, the agencies contractually 
agree to repay all SWP's capital and operating 
costs dlocated to water supply. 

This chapter includes information about SWP's 
long-term service contracts as well as about 
amendments to them. In addition, information 
about agreements with other agencies and amend- 
ments to those agreements is included. 

Long-Term Service Contracts 

The f i s t  water service contract was signed with 
the Metropolitan Water District of Southern Cali- 
fornia on November 4,1960. The contract was 
negotiated by the Department and the district ac- 
cording to terms contained in Contracting Princi- 
ples for Water Service Contracts. Those terms, 
some of the most rigid ever devised for a water 
project, were announced by Governor Edmund G. 
Brown on January 20,1960. 

The Metropolitan Water District's contract 
served as the prototype for all water contracts; and 
by the and of 1967,3 1 agencies had contracted for 
water. $day, SWP has long-term water service 
contracts with 30 agencies (see Table 5 on page 8). 

Terms 

Basically, all water contracts signed in the 1960s 
included an estimate of the date water would first 
be delivered as well as a schedule of the amount of 
water the agency could expect to be delivered 
annually (annual entitlement). Generally, those 
amounts were designed to increase yearly until 
about 1990 when the maximum amount of annual 
entitlement was to be reached. 

The contracts were designed to be in place for 
75 years or until all bonds sold as part of the 
California Water Resources Development Bond 
Act were repaid, whichever period was longer. 
(See Chapter 20 for additional information about 
the Water Resources Development Bond Act.) 

The total combined annual entitlement for all 
water contracting agencies was limited to 
4,230,000 acre-feet of water. As a result of contract 
amendments in the 1980s, the terms of the con- 
tracts are now defined to extend until 2035 and the 
combined annual entitlements now total 4,217,786. 

Amendments 

Since the original contracts were signed by the 
Department and local agencies, many have been 
amended to incorporate mutually desired changes. 

The amendments involve items such as in- 
creased or decreased amounts of annual entitle- 
ments; the Delta Water Charge, the uniform charge 
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per acre-foot of entitlement water levied to cover 
costs of facilities necessary to develop and con- 
serve the SWP's water supply; and amounts of 
water in excess of entitlement water (excess 
capacity) available for purchase. 

During the period from July 1, 1990, to June 30, 
1991,58 amendments to long-term water supply 
contracts were signed. Those amendments were 
designed to determine charges for and set delivery 
dates of surplus and unscheduled water; allow 
contractors to postpone delivery of or carry over a 
portion of their annual entitlement water; and 
terminate a water supply contract.' 

Information about amendments, arranged 
alphabetically according to subject, follows. 

Carry-Over Water Deliveries 

Twenty-five long-term contractors have signed 
an amendment for carrying over a portion of their 
annual entitlement scheduled for delivery during 
October, November, and December of one year for 
delivery during the first three months of the fol- 
lowing year. 

The delayed delivery of entitlement water, 
applicable if certain conditions are met, were 
designed to result in a more efficient and beneficial 
use of water. 

Charges for Power 

An amendment designed to change the proce- 
dure for determining the charge for power used to 
pump surplus and unscheduled water was drafted 
by the Department and signed by 25 of the 29 

Delivery of Surplus Water 

The Solano County Water Agency and the Met- 
ropolitan Water District of Southern California 
signed amendments for scheduling the delivery of 
surplus or unscheduled water when the Department 
declares it to be available. 

Tminations 

Amendment number 16 to the contract between 
the Department and Castaic Lake Water Agency 
was executed on January 3,1991. The amendment, 
also signed by Devil's Den Water District, includes 
provisions for terminating Devil's Den's water 
supply contract with the state effective January 1, 
1992.2 

When the contract with Devil's Den is termi- 
nated, Castaic Lake Water Agency, which pur- 
chased approximately 90 percent of the property 
located within the Devil's Den Water District, will 
assume all remaining benefits and financial obliga- 
tions of the Devil's Den contract. The amendment 
also includes information about the conditions and 
priorities for delivery of Devil's Den Water Dis- 
trict's entitlement water. 

Agreements and Amendments 

During the period from June 30,1990, to June 
30,1991, the Department entered into various 
agreements with contractors and other agencies. 
Those agreements involved such transactions as 
purchasing, storing, exchanging, and delivering 
water. 

contractors. In addition, during the same period, the Depart- 
Previously, when SWP power was used to pump ment amended some previous agreements, includ- 

surplus water, the charge was based on the market ing those involving boundary modifications, 
rate of energy. The amendment, effective January groundwater storage programs, and water rights. 
1, 1991, provides that the charge for pumping Information about new agreements and amend- 
surplus water will be based on a melded power ments to agreements previously signed follow. The 
rate. information is arranged alphabetically according to 

'See Table 10, "Amendments to Water Supply Contracts, June 30, subject. 
1991, by Service Area," at the end of this chapter for information 
about amendments negotiated since the original water supply contracts 
were signed, except for information about revisions to the entitlement ZSee Bulletin 132-90, Management of the State Water Project, 
schedules included in Table A, "Annual Entitlements," of the long- page 59, "Devil's Den-Castaic Lake Negotiations," for additional 
tenn contracts. information about the purchase. 



Agreements 

Information about agreements with Kern County 
I 

~ a t e d  PJgency (water extraction); La Hacienda, 
tnc. (water purchase); turn-in agreements with 
various contractors; and a water exchange between 
the Mbtropolitan Water District of Southern 
California and the San Bernardino Valley Munici- 
pal Water District follows. 

Kern Fdn Element Extraction 

The contract between the Department of Water 
Resources and the Kern County Water Agency was 
signed op July 23, 1990. 

That Agreement included terms and conditions 
under which Kern County Water Agency would be 
allowed to enter the Department's Kern Fan Ele- 
ment property right-of-way and perform work on 
seven existing extraction wells, construct convey- 
ance facilities, and extract up to 44,000 acre-feet of 
grounijwater for delivery to the Cross Valley 
Canal. 

The groundwater extracted then would be pro- 
vided lo Cawelo Water District, a member unit of 
the agbncy, which needed an emergency water 

supply. 
Under terms of the agreement, the agency paid 

the Dqpartment an administrative fee of $2,000 and 
a unit pumping charge of $21 for each acre-foot of 
water extracted or $33,495 for 1,595 acre-feet of 
water. The Department reimbursed the agency 
$102,311 for costs incurred by the agency for work 
of benefit to SWP. 

La Hacienda Purchase 

On October 16,1990, the Department signed a 
contract for purchasing recharged groundwater 
(surfaue water that has been recharged into the 
undergromd) from La Hacienda, Inc. 

That agreement provided for the purchase by the 
Departpent of 98,005 acre-feet of groundwater 
from Ua Hacienda, Inc., with Kern County Water 
Agency acting as an intermediary in the purchase. 

The water, which originated as Kern River water 
that was diverted and recharged in the Kern County 

Groundwater Basin during high-flow periods in the 
1970s and 1980s, was purchased at a total cost of 
$45.29 per acre-foot. 

In connection with the purchase, on December 
20,1990, the Department also signed an agreement 
with the Kern County Water Agency for operating 
the Hacienda Groundwater Program. 

The agreement contained provisions for the 
agency to operate the Department's extraction and 
conveyance facilities located on the Kern Fan Ele- 
ment property. Those facilities are necessary to 
extract and convey the 98,005 acre-feet of water 
purchased from La Hacienda, Inc., for SWP's use. 

According to terms of the agreement, the agency 
may extract a maximum of 50,000 acre-feet of 
groundwater for the Department in any one year 
and transport the water to the Cross Valley and 
Alejandro canals, where it will be moved to the 
California Aqueduct by direct delivery or by 
exchange for use by SWP. 

The agreement was structured to make addi- 
tional water available in years when SWP's con- 
tractors are receiving less than 50 percent of their 
annual entitlement requests. 

Turn-in Agreements 

Because of the continued critical drought, the 
Department was not able to deliver entitlement 
water to agricultural water users during 199 1. To 
help those users, the Depamnent allowed contrac- 
tors who have groundwater supplies to develop 
facilities to pump groundwater into the California 
Aqueduct and use SWP facilities to: 

1. Convey water for immediate use. 
2. Through the San Luis Reservoir, store water 

for conveyance and delivery later in the year. 
Nine agreements were signed; and to implement 
those contracts, the local districts were required to 
construct temporary turn-in facilities. Each well 
used to discharge water into the California Aque- 
duct was tested and the water quality approved 
before the water was introduced. 



The names of agencies with whom the Depart- 
ment has signed an agreement as well as informa- 
tion about the purpose of the contract follows. 

Antelope Valley-East Kern Water Agency. For 
conveyance of local water supplies. , 

Dudley Ridge Water District. Up to 1,000 acre- 
feet of water to be advanced to the district and 
a like amount of local water introduced in 
return. 

Kern County Water Agency. For conveyance, 
storage, and subsequent return of local water 
introduced from the Cross Valley Canal. 

Kern County Water Agency and Berrenda Mesa 
Water District. For conveyance of local 
district water supplies on the Coastal Branch. 

Kern County Water Agency, Buena Vista Water 
Storage District, and Henry Miller Water 
District. For conveyance, storage, and subse- 
quent return of local water introduced from 
Buena Vista Aquatic Lakes. 

Kern County Water Agency and West Kern 
Water District. For conveyance of local 
district water supplies using an existing 
pipeline that crosses over and discharges into 
the California Aqueduct. 

Kern County Water Agency and Wheeler Ridge- 
Maricopa Water Storage District. For con- 
veyance and storage for subsequent return of 
local water supplies. 

Oak Flat Water District. Up to 200 acre-feet of 
water to be advanced to the district and a like 
amount of local water introduced in return. 

Sun Bernardino Valley Municipal Water Dis- 
trict. For conveyance and storage for subse- 
quent return of local water supplies from the 
Santa Ana River and Mill Creek. 

Water Exchange Between Districts 

A cooperative interchange agreement between 
the Department, the Metropolitan Water District of 
Southern California, and the San Bernardino Val- 
ley Municipal Water District, was signed on Jan- 
uary 9,1990. 

That agreement was designed to improve the 
reliability of water service to member agencies of 

the Metropolitan Water District of Southern 
California during the scheduled outage of Devil 
Canyon Powerplant from December 1,1989, 
through February 2, 1990. 

According to terms of the agreement, San Ber- 
nardino was allowed to transport a maximum of 
4,000 acre-feet of water from the Santa Ana River 
and Mill Creek into Devil Canyon Afterbay 
through its San Bernardino Valley Foothill Pipe- 
line, where it would be delivered from the afterbay 
to the Metropolitan Water District through the 
district's Rialto Pipeline. 

The Metropolitan Water District would then 
return an equal amount of its entitlement water 
from the SWP to San Bernardino later in the year. 
However, because of the Metropolitan Water 
District's reduced demand for water during the out- 
age period, no water was ever transferred under 
this one-year agreement. 

Amendments 

This section includes information about amend- 
ments to agreements previously issued. Those 
amendments involve modifications of Joint Water 
Districts' service area boundaries; a water ex- 
change program with Western Canal Water Dis- 
trict; water deliveries to Santa Barbara County 
Flood Control and Water Conservation District; 
water rights management with South Delta Water 
Agency, western Delta industrial water users, 
western Delta municipal water users, and Delta 
agricultural water users; and wildlife management. 

Bounda y Modifications 

In August 1990 the Joint Water Districts Board 
(JWDB) requested that the Department modify its 
service area boundary included in the May 27, 
1969, agreement signed with the Department. On 
January 25,199 1, the Department and JWDB exe- 
cuted the first amendment to that May 27,1969, 
agreement. 

According to the amendment, JWDB will annex 
approximately 8,700 acres of land to its service 
area. The lands are located downstream from exist- 



ing points of diversion and can readily recapture 
JWDR tailwater for crop irrigation. 

The amendment does not provide for any 
chaqges to JWDB's contractual annual water 
entitlement or for building new diversion facilities. 

Sanfa Barbara Deliveries 

Bpginning in February 199 1, after its fifth year 
of crjtical drought, Santa Barbara County was able 
to take delivery of SWP water. 

According to provisions of the January 3, 1991, 
lettel" agreement, the Department conveyed entitle- 
menti water for Santa Barbara County through the 
Califorpia Aqueduct to Castaic Lake. 

watkr delivered to Santa Barbara from Castaic 
Lake was made through a series of wheeling and 
exchhnge agreements with coastal water agencies. 
Through the coordinated effort of those agencies, 
SWP planned to convey up to 3,600 acre-feet of 
water to Santa Barbara County during 1991. 

Water Rights Management 

This section includes information about Delta 
agricyltural water users, including South Delta 
Water Agency and western Delta industrial and 
municipal water users. 

Deltd Agricultural Water Users. The Depart- 
ment has sought contracts with Delta agricultural 
agencies for more than ten years to help SWP meet 
neces$aqy water level, circulation, and quality 
standards throughout each agency's area. 

Among the six Delta agricultural water agencies 
that replbced the Delta Water Agency in 1974, 
two-iNorth Delta Water Agency and East Contra 

I Costa mgation District-signed contracts with the 

III 
Department in 198 1. 

In addition, The Department is conducting 

/i periodic 'informational meetings with the Central 

I Delta Water Agency and requesting to begin 

,, negotiations on contracts designed to meet that 
agency's needs. 

I 
I In September 1990 the Department completed 

'I negotiktibns for a long-term contract with South 
Delta Water Agency (SDWA) and the U.S. Bureau 

of Reclamation (USBR). Those negotiations began 
in 1982 when SDWA filed a lawsuit against the 
Department and USBR over the effects of SWP 
and Central Valley Project (CVP) operations on 
water quality in the southern Delta. In its lawsuit 
SDWA identified problems with water levels and 
circulation. 

To determine the appropriate alternatives for 
alleviating problems with water levels and circula- 
tion, the Department and USBR conducted hydro- 
dynamic simulations of (1) flow requirements of 
SDWA channels under various SWP and CVP 
operating conditions; (2) boundary conditions; and 
(3) San Joaquin River flows. 

At this time, the Department, SDWA and USBR 
are working to secure approvals from control 
agencies to sign the contract, which represents the 
negotiators' recommendations for settlements of 
the lawsuit with no admission of liability. 

According to provisions of the contract, parties 
agree to proceed with the design, construction, and 
operation of certain barrier facilities in the channels 
of SDWA, thus resolving those portions of the 
lawsuit relating to the alleged impacts of SWP's 
and/or CVP's export pumping operations. 

In addition, the contract includes amounts of 
certain interim releases to be made from New 
Melones Reservoir and other related actions to be 
taken' by USBR as a temporary solution to that por- 
tion of the litigation relating to San Joaquin River 
flows and water quality as measured at Vernalis. 

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

As required by the National Environmental 
Policy Act and the California Environmental 
Quality Act, the Department and USBR have 
released a draft environmental impact report and 
environmental impact statement in which the 
impacts of implementing this contract as well as 



other aspects of the South Delta Water Manage- 
ment Plan are examined (see Chapter 11, "Manag- 
ing Delta Resources," for additional information). 

Western Delta Industrial Water Users. Indus- 
tries near Antioch and Pittsburg use offshore water 
for processing. When offshore water quality falls 
below the industries' requirements, a substitute 
supply is provided through the Contra Costa Canal. 

According to terms of a water entitlement 
contract executed in 1987, the Department makes 
payments to Fibreboad Corporation and to its 
successors (now Gaylord Container Corporation) 
for water years 1986-87, 1987-88, 1988-89, and 
1989-90 to compensate for added costs it incurred 
to operate a mill due to the substitute water supply 
and water treatment necessitated by the operation 
of SWP. 

In addition, the Department is negotiating a 
second agreement with Gaylord Corporation 
regarding another mill it owns downstream of the 
mill it purchased from Fibreboard. In January 
1991, the Department and Gaylord tentatively 
agreed on the contract's language. 

Western Delta Municipal Water Users. To 
address the costs of substitute municipal water 
supplies in the Antioch-Pittsburg area, the Depart- 
ment has signed a contract with the Contra Costa 
Water District (CCWD) to compensate it for 
municipal water diversions at Mallard slough near 
Pittsburg (1967) and with the city of Antioch for its 
municipal water diversions at the foot of A Street 
in Antioch. 

According to terms of the contract, the Depart- 
ment will compensate each agency for additional 
costs of purchasing a substitute water supply from 
the Contra Costa Canal to replace offshore usable 
quality water supplies lost because of SWP's 
operations. 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 1989-90 water year, both agencies 
had below-average water supplies of usable quality 
as defined in the contracts. The water-year standard 

for CCWD is 142 days; however, water of usable 
quality was not available to CCWD during the 
water year. Antioch's water-year standard is 208 
days; however, usable water was available only one 

day- 
Because both agencies had below-average water 

supplies of usable quality in the 1988-89 water . 

year, the number of deficient days (142 for CCWD 
and 207 for Antioch) were not offset by any 
accumulated credits. Consequently the Department 
made compensation payments of $22,83 1 to 
CCWD for 4,477 acre-feet of water of usable 
quality and $381,424 to Antioch for 1,571 acre- 
feet. 

Wildlife Management 

On January 26, 1990, the Department of Water 
Resources, Department of Fish and Game, and the 
U.S. Bureau of Reclamation signed the first 
amendment to the 1974 agreement for the develop- 
ment, management, and maintenance of wildlife 
habitat on the Department's land in the San Joaquin 
Valley adjacent to the California Aqueduct. 

The amendment results in the addition of the 
Pilibos Wildlife Management Area to the list of 
approved sites for development of wildlife habitat 
and clarification of responsibilities for providing 
water necessary for irrigating the habitat. 

Since 1980 the area had been receiving an aver- 
age of 150 acre-feet of water from SWP and 120 
acre-feet of water from the U.S. Bureau of Recla- 
mation each year according to the existing agree- 
ment. The amendment helps to ensure that water 
will continue to be delivered to the Pilibos site and 
to other sites as they are developed. 
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5. Del iveving Water 

' ATER IS DELIVERED BY THE STATE 

Water Project (SWP) for a wide 
variety of beneficial uses. In addition to 

delivering entitlement water to long-term water 
supply contractors, SWP: 

Transports water to other public agencies 

through exchanges or purchases 
Provides water for wildlife and recreational 

uses 
Conveys water to meet local water rights 

agreements 
In 1990 a total of 3,900,066 acre-feet of water 

was qoqveyed to 27 long-term contractors and 22 
other agencies. That amount includes the following 
deliveries: 

2,582,15 1 acre-feet of entitlement and 

entitlement-related water to long-term 
contractors 
1,3 17,9 15 acre-feet of nonentitlement water 

to satisfy agreements made with local and 
federal agencies, including the Central Valley 
Project (CVP)' 

Specific information about water deliveries 
made, dyring various time periods to long-term 
contr8ctors and other agencies has been organized 

'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 Delivery Schedule," of their water supply 
contract. Surplus water delivered in 1990 consisted of unscheduled 
water; that is, water available only for very short time periods when 
excess water and SWP pumping capacity are available in the Delta. 

into the following three sections, each with a cor- 
responding table located at the end of this chapter: 

1. Total amounts of water delivered and credits 
given to long-term contractors in 1990 
(Table 11) 

2. Total amounts of water delivered in 1990, by 
month (Table 12) 

3. Total amounts of entitlement and other 
water conveyed from 1962 through 1990 
(Table 13) 

Information about each section follows. 

Water Deliveries and Credits 

Information about the total amounts of water 
delivered and entitlement credits granted to long- 
term contractors in 1990 is included in Table 11, 
"Total Amounts of Water Delivered and Credits 
Granted to Long-Term Contractors in 1990, by 
Service Area." 

Information about specific columns included in 
the table follows. The information is arranged 
according to column numbers. 

Other Water Deliveries 

Column 4 includes amounts of nonproject water 
delivered through SWP facilities. An example of 
nonproject water is water purchased by SWP from 
another agency for SWP contractors. 

IN 1990 
THE STATE 
WATER 
PROJECT 

CONVMED 

ABOUT 3.9 
MILLION ACRE- 

FEET OF WATER : 
2.6 MILLION 

ACRE-FEET 

TO 27 
LONG-TERM 

CONTRACTORS 

AND 

1.3 MILLION 

ACRE-FEET 

TO 22 OTHER 

AGENCIES. 



Make-up Water unusual conditions in 1991, the carry-over program 
was extended to September 30,199 1. 

Make-up water is allocated to contractors 
according to Article 12(d) and Article 14(b) of the 

Column 8 includes amounts of water carried 
over approved for delivery in 1991. The total 

long-term water supply contracts. 
amount of 1990 entitlement water carried over for 

According to Article 12(d) if, for some reason 
delivery in 1991 was about 28,000 acre-feet. 

beyond the Department of Water Resources' 
control, water is not available for delivery accord- 
ing to the established schedule for that year, the 
water may be delivered at a later date. 

Article 14(b) of the long-term water supply con- 
tracts provides for the delivery of water at a later 
time if water is not delivered due to necessary 
investigations, inspections, maintenance, repairs, or 
replacement of S W  facilities. 

No make-up water according to 14(b) was 
delivered in 1990. Column 6 includes amounts 
allocated in previous years. 

Reduction Credits 

Column 10, "Future Entitlement Reduction 
Credits per Articles 7 or 45," includes amounts of 
reduction credits for wet-weather water. 

According to provisions of their water supply 
contract, South Bay and San Joaquin Valley con- 
tractors may reduce entitlement water deliveries in 
years in which above-average amounts of local 
water are available and increase deliveries by an 
equal amount in later years. 

Wet- Weather Water Total Amounts Delivered 
No additional credits for wet-weather water iut 1990 

were acquired during 1990. Column 7 includes 
amounts of credits acquired in previous years. During 1990, SWP provided water service to 49 

agencies, including 27 long-term water contractors. 
Carry-Over Water Approved The names of those agencies and amounts of water . 

for Delivery delivered to them by month may be found in Table 

For several years the Department has offered 
interested contractors the opportunity to carry over 
a portion of their approved entitlement to the next 
year. 

Those programs were designed to encourage the 
most effective use of water and to avoid obligating 
the contractors to use or lose the water by Decem- 
ber 31. 

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

Contractors were informed by the Department of 
its willingness to consider requests to carry over 
1990 entitlement water to January, February, and 
March 1991 in Water Sewice Contractors Council 
Memorandum Number 1988. Because of the 

12, "Total Amounts of Water Delivered in 1990, by 
Month." 

A summary of water deliveries is included in 
this section. Information is arranged alphabetically 
according to water type or purpose. 

Central Valley Project Water 

During 1990, the Department negotiated several 
agreements for conveying CVP water through SWP 
facilities. According to terms of annual conveyance 
agreements, a total of 2,006 acre-feet of CVP water 
was delivered to four contractors: 12 acre-feet to 
Musco Olive Products, Inc.; 164 acre-feet to Green 
Valley Water District; 6 acre-feet to Tracy Golf 
and Country Club; and 1,824 acre-feet to Cawelo 
Water District. According to terms of a separate 
agreement, 20 acre-feet was conveyed to the 
Veterans Administration Cemetery. 



Water conveyed according to the three-party 
Cross Valley Canal contracts totaled 66,570 acre- 
feet, including 5,300 acre-feet belonging to Kern- 
Tulare Water District, which was transferred to 
Westlands Water District, and 100 acre-feet 
belonging to Pixley Irrigation District, which was 
transferred to Westlands Water District. 

A total of 3,000 acre-feet of the water conveyed 
was delivered to the Cross Valley Canal contrac- 
tors from the Department's share of stored water in 
the San Luis Reservoir. The U.S. Bureau of Recla- 
mati~n (USBR) replaced the 3,000 acre-feet of 
water in September 1990. 

According to terms of the coordinated operating 
agreement with USBR, the Department conveyed 
142,649 acre-feet of water from the Delta to 
O'Ndll Forebay to replace water foregone by 
USBR during May and June 1990 due to pumping 
limitations imposed as a result of the State Water 
Resources Control Board's Decision 1485. 

A total of 6,200 acre-feet of CVP water was 
conveyed according to terms of another agreement 
for tlie U.S. Fish and Wildlife Service to the Buena 
Vista Water Storage District turnout for delivery to 
the Kern National Wildlife Refuge. 

Entitlement Water 

A total of 2,582,15 1 acre-feet of entitlement 
water was delivered during 1990 to 27 long-term 
contrac#ors, including 2,453,605 acre-feet of 1990 
entitlement water and 128,546 acre-feet of 1989 
carryover entitlement water. 

Twenty-two contractors took delivery of less 
entitlement water than they originally requested; 
three SWP contractors took delivery of their entire 
contract entitlements. 

Nonproject Water 

During 1990, the city of San Francisco took 
delivery of 250 acre-feet of water from the Placer 
County Water Agency and 82 acre-feet from the 
Modesto Irrigation District. Also, a three-party 
agreement dated September 20, 1990, provided for 
delivering up to 15,000 acre-feet of water from 

Oroville-Wyandotte Irrigation District to West- 
lands Water District. As of June 30, 1991,7,000 
acre-feet of water had been delivered to Westlands. 

Predeliveries of Entitlement Water 

During 1990, 150,000 acre-feet of entitlement 
water was delivered to Kern County Water Agency 
for storage in the Kern County groundwater basin 
(see "Kern Water Bank" in Chapter 15 for addi- 
tional information). 

Recreation/ Fish, and Wildlife Water 

A total of 9,262 acre-feet of SWP water and 182 
acre-feet of CVP water was conveyed for recre- 
ational use and fish and wildlife enhancement as 
follows: 

1,836 acre-feet was delivered for public rec- 
reational facilities at Lake Del Valle, San Luis 
Reservoir, O'Neill Forebay, Silverwood 
Lake, Pyramid Lake, Castaic Lake, and Lake 
Perris. 
4,018 acre-feet was released to maintain a 

trout fishery in Piru Creek as a condition of 
obtaining a license from the Federal Energy 
Regulatory Commission to develop a power 
plant at Pyramid Lake. 
3,263 acre-feet was conveyed for replacing 
water losses at Castaic Lagoon, an impound- 
ment downstream from Castaic Lake devoted 
entirely to recreational uses. 
145 acre-feet was delivered for use in manag- 

ing wildlife on the Pilibos Wildlife Area, 40 
miles south of Los Banos, and on about 770 
acres of land near O'Neill Forebay. 

Regulated Deliveries of Local Supply 

Water in this category is transported through 
SWP facilities to long-term SWP contractors and 
other agencies according to terms of various local 
water rights agreements. Some of this water simply 
passes through SWP transportation facilities, and 
some is stored in SWP reservoirs for release at a 
later time. 



In 1990 a total of 869,283 acre-feet of water in ments and Water Conveyed, by Type, 1962 

this category was delivered as follows: 868,219 Through 1990." Specific information about entjtle- 
acre-feet to five nonproject agencies in the Feather ments and water conveyed, arranged according to 
River Area; 941 acre-feet to Alameda County column numbers, follows. 

Flood Control and Water Conservation District, 
Zone 7, in the South Bay Area; and 123 acre-feet to Annual Entitlements 
Crestline-Lake Arrowhead Water Agency in the Columns 1 through 7 include the amounts of 

California Area. 748 acre-feet each contractor's entitlement water for years 1962 
nonproject water was conveyed to the city of through 1990 as specified in the entitlement 
Vallejo's delivery structure. schedules (Table A) of the long-term water supply 

contracts. In some instances those schedules, 
Transfers of Entitlement Water projections of each contractor's need for water to 

During 1990, entitlement water was transferred 
as follows: 200 acre-feet of Santa Clara's entitle- 
ment water to Oak Flat Water District; 161 acre- 
feet of Kern County Water Agency's entitlement 
water to Dudley Ridge Water District; and 200 
acre-feet of Tulare Lake Basin Water Storage 
District's entitlement water to Dudley Ridge Water 
District and 1,500 acre-feet to Westlands Water 
District. 

The Department approved the transfers as 
drought-related measures. 

2035, have been amended. 
For the amounts of entitlement water each con- 

tractor may request for years 1962 through 2035, 
see Table B-4, "Annual Entitlements to Project 
Water," in Appendix B. 

Entitlement Water Conveyed 

Column 8 includes amounts of entitlement water 
delivered in 1990. In 1990 entitlement water 
delivered to 27 contractors totaled 2,582,15 1 acre- 
feet. That amount includes 2,061 acre-feet of 1990 
transfer entitlement water (entitlement water 

Yuba County Water Agency Purchases 
delivered to another contractor) and 128,546 acre- 

A total of 6,373 acre-feet of water purchased by 
the city of Napa from Yuba County Water Agency 
(YCWA)'was delivered for the city to Napa County 
Flood Control and Water Conservation District; 
62,204 acre-feet of water purchased by the Depart- 
ment from YCWA was delivered through SWP 
facilities, including 28,962 acre-feet to Santa Clara 
Valley Water Agency and 33,242 acre-feet to 
Tulare Lake Basin Water Storage District, of which 
2,03 1 acre-feet was conveyed to Empire West Side 
Irrigation District. 

Total Amounts Delivered 
Since 1962 

Information about the total amount of annual 
entitlements and water conveyed by type during the 
29 years the project has been operating is contained 
in Table 13, "Total Amounts of Annual Entitle- 

feet of 1989 carry-over entitlement water (entitle- 
ment water carried over from 1989 and delivered in 
1990). 

Chapter 14, "Forecasting Water Delivery 
Capabilities," includes information about the 
Department's procedure for determining amounts 
of water to be delivered. 

Surplus and Unscheduled Water 

Column 9 includes amounts of surplus and 
unscheduled water delivered during the year. Dur- 
ing 1990, surplus water, which is water in excess of 
that required to meet all demands for entitlement 
water-water to be stored in reservoirs and water 
to meet other SWP requirements, for example- 
was not available. 

Oak Flat Water District received 90 acre-feet of 
unscheduled water or water available for only a 



short period when excess water and SWP pumping 
capabilities were available in the Delta. 

Other Water 

Column 10 includes amounts of water classified 
as other water delivered in 1990. In 1990 a total of 
457,316 acre-feet of water classified as other water 
was delivered. That classification includes CVP 
water conveyed through SWP facilities; regulated 
delivery of local supply, except Feather River 
diversions; and purchased, emergency relief, and 
preconsolidation repayment water except for water 
delivered to the Joint Water Districts Board and 
Western Canal Water District. 

Initial Fill Water 

The quantities listed in Column 13 represent the 
amounts used to initially fill to maximum opera- 
tional 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 capacity. 

Operational Losses 

Column 14 includes amounts of water lost to 
evaporation and seepage from SWP's aqueducts 
and reservoirs south of the Delta. In 1990 that 
amount totaled 528,869 acre-feet. 

Figures listed in Column 14 have been adjusted 
to account for changes in the amounts stored in res- 
ervoirs and for amounts of inflow from local 
drainage areas, including inflows from the Kern 
River Intertie and the First Los Angeles Aqueduct. 

Negative values are indicated for years in which 
withdrawals of water from reservoirs south of the 
Delta exceeded additions of water. 

Recreation Water 

Column 15 includes the amount of water con- 
veyed for recreational use or to provide water or 
improve water quality for fish and wildlife. In 1990 
a total of 9,262 acre-feet of recreation water was 
conveyed. 



TABLE 1 1  
Total Amounts of Water Delivered and Credits Granted to Long-Term Contractors in 1990, by Service Area 

(Acre-feet) 

. * 
l%l&umEnt ouuv w e  fm T d  CndirPer 

Limg-Term D d i d  Pe?*rr*. D d t v q i n  D M q  I A d c h  
W a r  Sup& Con&aclor I E n t L  DwhglOID 7m45 199l Crrrlir 7 ~ 4 5  

~ ~ 

I (1 (2) (3) (5) I (6) (7) (4 (9) I (10) 
Upper Feather R h r  Area 

C i i  of Yuba City 
Countv of Butte -.. . . 
piurn& County Flood Conpol and 
Water Conservation Dlstr~ct 548 548 548 

North Bay Area 

Solano County Water Agency 19,131 19.131 748 (d 19,879 1.750 1.750 
Napa County flwd Control and 
Water conservation District 6,940 6,940 6,373 (e 13,313 

S o U t h B a y h  

Alarneda County F i d  Control and 
Water Conservation District. Zone 7 33.034 33,034 941 (f 33.975 2.930 111,580 114,510 

Alarneda County Water District 29,615 2,088 31,703 31.703 2,451 172,088 2,645 177,184 
Santa Clara Valley Water District 91,800 91.800 28,962 120.762 

San Joaquln Valley Area 

County of Kings 2.000 2,000 2,000 880 BBO 
Devil's Den Water District 6.340 100 6.440 6,440 2,764 10 2,804 
Dudley Ridge Water District 28,284 (g 8,373 36,657 36.657 12,584 927 13.621 
Empire West Side Irrigation District 1,279 1.279 2,031 3.31 0 660 221 881 
Kern County Water Agency 627.374 84.913 712,287 150,000 (h 862.287 224.1 15 8.965 233,080 
Oak flat Water District 3.050 (i 72 3,122 1.254 1,254 2,466 
Tuiare Lake Basin Water Storage District 56,870 (k 56,870 31.21 1 26,070 2.180 28,250 

Central Coastal Area 

San Luis Obispo County flood Control 
and Water Conservation District 0 

Santa Barbara County Flwd Control and 
Water Conservation District 0 0 0 383 383 

Southern CalifDrnla Area 

Antelope Valley-East Kern Water Agency 
Castaic Lake Water Agency 
Coachella Valley Water District 
Crestline-Lake Arrowhead Water Agency 
Dssen Water Agency 
Uttlerock Creek Irrigation District 
Metropolitan Water District 
of Southern California 

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

San Gabriel Valley Water District .--- 
Ventura County ~ i d  Control District 4,836 4,836 4.836 614 614 

Total 2,453,605 1a.W 2582,151 220,478 2,002,630 445,305 283,668 28.072 75~045 2,466 

a) Mudas emorm(s d deliveries of waler dghls valer through SWP leilities not Muded in previoM issueg 01 Builelin 132. g) Mudas 200 and 161 d e e l  d errt8lemed water transferred from Tulare Lake Bash Water Storage Dislnd and 
b) Includas emorm(s 01 Yuba County Water Agency wale: purchassd by tha Oepamml for Sanla Clara Valley Water Dislrid, Empbe Wesl Kem County Water Agency. 

Side Irrigation D i r id ,  and Tulare Lake Basin Water S(aage Oi6lrid. h) Amount dl- Ground Water Demonslmion Prcgram water. 
c) Credits for all mnlradora are made accwding to Article lad) d water w l y  comma u h  olherwisa slated. i) Indudes 200 aa~-feel d etdiWm%n( water lmnderred l r p .  
d) Amount d Vallejo permn water righl waler delivered through SWP ladlllias. j) Amount d wrrheduled water d e I i i  in 1090. 
e) Amount d Yuba Counly Water Agency water pmhased by Napa Cwnty Flood Control and Water Consemuon DMrkl and wheeled t h u g  k) Indudes 1.500 m l e e l  d waler transferred to Westlands Water D W .  

SWP facilities. I) Anlelope Va0e)~Easl Kern Water Agency Mure enlklemanl credPs tda14.787 -fee( under Ankle 14b) and 
11 Amount d local water right water delivered through SWP ladllies. 13,581 acre-feet Mdar Micle 12(d). 

m) Amount d laal water rights waler dehred through SWP fadlilles. 
7 



TABLE 12 
Total Amounts of Water Delivered in 1990, - by Month - - - - - - 

(~cre-feet) - 

SWP 38 82 177 43 73 86 378 338 80 32 28 68 8 3  4 , 6 1 8 3 6 , 7  4 0 . y  
W W P  3 140 1,289 75418 150685 145331 178473 148.580 63638 €0,971 33242 26.103 4% 
Area Tdal 3:360 222 1.468 751462 150:769 145:417 178:89 150.024 58+889 52,073 33,603 26.305 678286 8.040 4-81: 36.m 40868 

Naua C4unhl Flood C m W  and Watm 

Ntl Cmna&live 
gntlllmrant 

NG4Ddfwrrd 
Thwughfa - 

1989 1990 

c c k m v a b n m  
E n l l t l m  Water 751 519 &64 869 531 a 280 

(YCWA) Wael via SWP Facimw 0 0 0 0 608 1.145 1250 
751 519 844 969 lZ39 1.353 1510 

861 608 608 849 836 1961 
Vaae'p Pemn Water 0 64 108 318 258 0 "08il 
@W T a d  861 873 718 1267 1.184 1861 ' 2,- 

FeamerRiverAlm 
C 0fYubaCBy L water 0 0 0 0  0 0 2 6 5  p e o o o o  490 3,800 3,- 12853 18.114 

%ll%Ld2$ater a7 86 172 17 19 5 9 9 19 0 8 31 380 1200 820 18.088 18.808 
P!!%Fp.& CDntml and water 

EnfillementWsler 12 18 5 26 54 81 105 98 61 32 23 35 648 1,040 482 7.156 7,640 
Las( Chmlm Cmek waer D w a  ,pW&7,"m&-g Supply 0 0 0 0 2485 1,442 1.743 710 432 186 38 0 7,046 
R6gu!~tad DeOvary d Lael 87 82 108 179 207 268 316 30e 261 225 128 117 2272 

~ I I ~ W ?  I*,, DWK 
R%ratened~w"a~s"pp'y 

m 68 81 ~6 817 i m o  1.100 i.im isom 422 ~6 7.- 

(2 .W A F b  We- WD) 0 0 0 0  0 0 w~(dalW',"&~~~=d w e r )  205 68 81 646 849 817 1,Ol; 1 . 1  % 1 2 $2 
m u l a &  w d Lad  W Y  1,088 0 0 14% 48,664 44214 66.512 42646 8866 13,800 11264 8.150 249.508 

Jobd Water mrids Board 
~ e d ~ e m d ~ o c a l ~ u p p l ~  1849 o i , i m  w . 3 ~  es.480 e8.m iie,aeo 1aa30 em 35.~0 n,m 17.610 w,ns 

1990 
1 m  1990 
T& c k @ a #  N d  

DsUvarhs E d b w a d  Ddhgad 

C q A e a a e y a a d T w o f m  

SWP 
NonsWP 

1.612 1.128 1.452 1.818 1 , z  ti, 7% 
0 64 108 318 

Area Tdal 1.612 1,192 1.560 2236 2.433 3,314 3.558 

M d  

J F .  Mm. Apr. Mq Jlrna July Aq. Scp. Od. Now. Da, 

'Ez%weZ'andWael 
E~tUlemem Watar 1.% 3 3.133 3 q  3 . 9  3.662 3.073 3 . q  2,901 20 2.72 3 3 . z  32 .m (1.034) 165.389 164.355 

0 0 
1.532 1.412 2.401 3,038 3.133 3288 3.558 3,662 3,073 3.083 2,921 2,886 33.875 

2% 
l , l E  1.458 

3 . q  
1.889 l.Wo 3.184 3 T  2.3 1 , 2  3,77 3 . y  

29.615 36800 7185 271.468 278,665 (b 
c a ~ ~ p ~ ~ n t ~ u e m e r a w a t a r  m l.m zm 
&aT;& waer Wstrlsl 

zo86 ism z,w 3.080 1 1 . m  3.184 3 . w  325- 1.666 3.760 3 . a  31,m3 

Entitlemam Water 0 0 0 9.885 10,354 10,943 10,986 10,722 11.042 10.571 10Bg) 6.414 91.800' =,om 0 (1: 40.821 40821 
DWR YCWA Waer 7.891 7.736 10,017 0 550 0 0 0 0 0 2.788 28862 
T d e n e d  M~ant  Water 

0 0 0 0  0 0 0 8 160 32 0 0 200 
~ d a l  (~rcludes tramrlened entillemam w e )  7.891 7.736 10.017 9.885 10Qa4 10.943 10.986 10,722 11.042 10,Wl loss3 g.182 120.762 

~laoer cwmy water FCWA) wmw via SWP ~sclw 
m 0 1 m D r n b  : : : :  0 0 0 0 0 0 0 2 3 0 2 3 0  

( I )WaterviaSWPFdies 0 0 0 0 0 0 0 8 2  82 

ReZma4 wlme Water 
0 0 0 0  0 0 0 0 0 0 332 332 
7 8 8 7 1 9 1 0 2 3  24 21 24 15 8 186 

SWP $2 t ,  52l l  18.01; 1 5 . g  15,7$ 17,75J 17,733 17,058 15.344 17.558 12.747 158709 160.800 6-J 477.678 481.84 
W W P  0 0 0 2 0 3 2 8 8  30" 0 0 
Am3 Tdal 11.926 10,818 15,382 16.018 15,945 15.742 17,751 17.733 17 .m 15.344 17.618 16,046 186,940 160,800 6261 477,678 481.841 

%x-?%%ater w w 4 m  o o 4m 2w 200 o o o o 2 . m  4 , m  2.000 o 2 . m  
Dd:S  cell wtdsr Msmd 

EnwkmemWcdar 0 981 2.446 6m 229 m 1 q  0 0 0  0 5 5  12700 8360 Pa 8.489 (b 
0 0 1 0 0  0 0 0 0 0 0 0 0  
0 981 2.546 602 a m la 0 0 0 0 5 5 8 . 4 4 0  

o o zs 1 . m ~  5,308 5894 8.9~7 4 , W  410 801 80 189 m . 8 ~  57.700 20.m 0.169 30.573 (b 

T h L a k e k & n W a e r s l o m g e ~  0 0 0 0  0 2 m o o o o  200 0 0 
Enrmemant Water Trawlened From 

0 0 0 0  0 0 0 0 0 1 2 2  0 3 8  181 
1;158 3,224 3390 0 0 0 0  0 0 0 0 0 8,373 
1.759 3&?4 31645 1 . W  5.308 5,894 8.977 4.227 410 923 80 228 36.657 

0 0 0 0  0 113 886 280 0 0 0 0 1278 3.MO 1.72l 12.023 13.744 
DWR YCWA Wael T d e n e d  horn T h  Lake 
k & n W a t s r S ! ~ M s m d ( n e w S D )  888 432 0 0 0 711 0 0 0 0  
~ e e w  B ~ B  432 o o o 824 886 an o o 8 8 3 %  

8) TheQB cdumw Wude anmunI8 d eidillsmenl nol &Wefed, d e l d  a ofhtnr$a, reeardless whathtaralm wUcd01 
KCehadrsm&. 

b Rellsdsamam$ollBsB enmmamrratardeMh1BBO. d ~ a m a m h , d ~ e r ~ m e m m e r d e W e f e d h 1 B B O .  



TABLE 12 
Total Amounts of Water Delivered in 1990, by Month (Continued) 

(Acre-feet) 

- . .  
~m~~~~ 

(3% 
a,? 70828 113.3W 139.857 11~689 28,ffii ' 28,863 16208 ass2 w , n 4  i.im,aw SZE.,ESS (a, 41ZlE9 m . i n  m 

EX&-E%ESwiaerm 
0 0 0 0 0 81813 

0 0 0 0  0 0 0 0 0 l P  0 39 161 

16,468 41,914 62M9 , 48,WB 70828 113,300 139.W 118,689 28.881 : 28.663 16208 28,852 712,287 

~nmemmwmm P 2 138 674 ~ 3 2  720 ps o o o o 2.y 5.m 2,880 
7 2 0 0 0  

712 3,480 (b 

%%?~L%ESW~- ~lara 
0 0 0 0 0  

(=WID1 0 0 0 0  0 0 0  
0 0 0 0  4 86 

6 160 32 0 0 200 
0 0 0 0 0 0  80 

~t&&%+~merstcaqe w 82 2 138 674 538 BOB sm 244 160 32 o o ma 
0 0 0 0  0 1 4 5  2l.122 5.748 0 0 9,631 

T&ered-WmmoDumey w a t m w 1  0 0 0 0  200 0 0 
4 7  ss3g riam 61.430 10 so.ss2 1 4 2 0 ~ ~  (b 

~ m a * m w m m & w e s t & % t m ~  sg 7g 
DWR YCWA w a u  

0 0 g 1 , y  0 0 0 0 1600 7 3 . 5  3 . q  4 . R  0 0 0 0 0 3 1 k l  
0 0 0 0 0 2 0 3 1  

5.618 7367 3.027 3,820 19.303 Zl.124 5,748 0 0 9,631 4281 86581 
~ W a t m T f a l m f e l m d h o m t L 8 W S D  0 0 0 0  0 0 
Translened Local W m m h  O r o v b W ~ e  ID 0 0 0 0  

8 l , T 2 A  8 0 0 1600 

k m = ~  la31 o o o o  o o o 1 . m  z9mo o 8 8 8% 
Ersiec* 4,773 19,725 16.442 11,716 13.381 1 9 S  49.132 5.115 6:009 3.739 0 2 1 ~ 0 0 0  

RecaabnmshandrmdmeWmaf 1 0 3 1 0  6 11 10 1 5 5 8 0 1  70 
FkhandCleme 
RscreaNonlF$h and wlldlne Wafm P 1 17 11 13 5 11 4 9 1 4 2 0 0  145 
SWP 23.503 66247 8 B p 8  61.608 80.301 155.880 P1.877 137.077 38.4% 31247 26.820 33.425 888.- 1 S S , 3  a3aOW 614,963 
NorrSWP 6507 7788 6555 3027 3820 5434 
Area SuMW (SWP We!=) &lo 7 4 : ~  81:783, sdm3 edkl  1 6 1 b  P1.97! 137.& 38% 31$ 26.4 33,&( 1,0%% 1SSQa a,& I 614.d 

Ben-valkwArea 

p&mJlf. F!ah 8 wlldlne) 0 0 0 

SuMW 
0 0 0 

w d a l d a w * w  
TdenedtmnP&laylD 0 0 
Tfalmfmd hom KmmTuiaw WD 

I 0  
0 0 0 

km=Y ' rd  0 
~ a n d ~ W ~  
Nm-SWP 

0 3 1 l! 11 
1723 6838 6347 10689 6808 

Area Submal (CVP Water) 1:m 6:838 6,367 , l o b  6808 

%- 
W W P  
Tow 

1 ?% tg; 9% 3% 
31,733 76884 88.150 1 7552 103.128 

a) l n c l u d e s w n m a r d l 8 8 9 ~ m t d e l h r e r e d . M a n e d a o m a r r $ e , r e g i a m e s s w ~ ~ ~ o T  
m c e i v e d r a n ~  

b) R e f l s Q a e m a m $ c d l 8 8 9 ~ ~ W u ~ h 1 8 8 0 .  
0) R e a e c l s w n m a r d l 8 8 9 ~ m S n t I I M * g ! m ~ h l g ~ .  



TABLE 12 
Total Amounts of Water Delivered in 1990, by Month (Continued) 

- - 
- 

- (Acre-feet) 

Area Tdal 0 0 0 0 0 0  0 0 0 0 0 0  0 70,488 70,488 216,138 286.624 

munlancaBant.~ 

~ & W - w P s f ~  

SWP 
NorrGwF' 

66,523 80.602 127.547 125.162 146.778 121.919 165.552 180.788 154.W 161.715 148,753 128.152 1,588.345 4.136.316 1,657,030 13.468.563 14.W7.077 

Area Tdd 
0 114 9 0 0 0 0 0 0  123 

66,523 80.716 127,556 125,162 146.778 121.919 165.552 180.786 154.855 181,715 148.753 128,152 1588.468 

M- 
TolsllBg) Enrnlemem waer  
Told 1888 Csnyover Enffllemem Waer 
8uM0lal (Entllemem W e r  deUv6d) 

Demonstration Pmgram wmer u- water 
R6we~3bnmsh and W e  Waef 
sub!* (SWP water) 

CemalCoerPalAres 

M& M& 

J Feb. Mm. Apr. Mq J l l ~  Jdy @. Scp. Oa. Nou. Dec. 

v@!ejn Perma w e r  

Y"C*w"d:%dp'a~Y 
DwFi YCWA wetar 

=cvp WnlerdnnUQI COcdred 
cw wam-cmss v 

co""e,m c w  wmer- c,E&&%- 
Convwh CVP Wmer- U.S F$h end WWMe 
CMvnvtW cw Wder-Rsrraaffonm8h end 

1990 
1990 1990 E d U a n d  
T d d  CaUrod N d  

Delivok, IWthmt Ddhaad 

szzq3wm) 19.54 22,175 24,483 88.453 184.939 161.620 192,pl 160,473 88.756 116,115 59.486 58282 1.158.563 

Totsl 114,762 172,630 244.114 284,200 419.054 457,386 6WpS 470,959 288.858 326.a 255,556 236.285 3900,066 5,756.737 2370,507 14,717,289 15812186 

a) (ndudas wnmts d &mem rn &bere4 Mewed a dhenv$e, regarm4is whether wef ombaaor reoaired 
r e m w b n  

bl R B ( l e d a w n m t s o l l B B 9 c a n y ~ ~ ~ d a ~ b l B g )  

N d  CIlnrvMiw 
lzduanuln 

N a  Deliwed 
Through(a 

1989 1990 



TABLE 13 
Total Amounts of Annual Entitlements and Water Conveyed, by Type, 1962 Through 1990 

(Acre-feet) 

1881 1.640 650 137,000 630,700 2.813 1,419,365 2,392,468 1809,562 808.428 279,161 83.557 3,035,708 0 (802.263) 4,688 3,138,133 
1882 1,970 800 139,200 888,200 5,626 1,537,740 2,574,545 1,750,024 215.873 154,882 776,330 2,887,109 0 480,752 4,646 3.382807 
lQ83 2 . m  950 141.400 880,848 8,438 1,868,557 2,701.QQ4 1,184,669 13.01 9 181,453 602,905 1,882,246 0 (80,887) 7,849 1,8QQ,OD8 
1884 3,630 1.100 143,600 881,911 12698 1,731,398 2,884,337 1,588,619 262,917 381,024 832.332 3,064,892 0 (14,182) 7.040 2,831,750 
1885 3.760 1.250 145,800 1,031,749 21.138 1,852,149 3,055,846 1,895,453 307.672 404,842 870,M)B 3,577,875 0 92,885 4,033 3,674,883 

1886 4,190 1,400 148,100 1,139,200 28.210 1,971,180 3,282,2QO 1,885,636 (e 36.620 (f 183.606 791.737 3,017888 0 284,380 3.865 3,305.844 
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6.. , ' Designing and Constructing 
Facilities 

S INCE THE BEGINNING OF THE STATE WATER 

Project (SWP), the Department of Water 
Resources has been involved in designing 

and cohstructing the buildings, dams, power plants, 
pumpidg plants, aqueducts, and other conveyance 
facilities necessary for the project to fulfill its 
contractual obligations. 

This chapter includes information about those 
activities, which are organized according to SWP 
construction divisions. See Figure 15 on the next 
page for the locations of those divisions., 

As itnportant as design and construction activi- 
ties are! to the operation of the project, however, the 
Departinent must first purchase land or obtain the 
rights-of-way necessary to begin work. This chap- 
ter also includes information about those important 
activities. 

Approximately 90 construction projects were in 
progress during the same time. Information about 
those projects, including cost, date notice to begin 
work was given to contractors, and date work was 
operationally complete and recommended for 
acceptance, may be found in Table 15, "Construc- 
tion Activities, July 1990 Through June 1991," 
located at the end of this chapter. Costs of contracts 
included in Table 15 represent actual costs of com- 
pleted work or estimated final costs of construction 
in progress. 

The names of the projects are listed chronologi- 
cally by starting date according to SWP construc- 
tion divisions (except for miscellaneous activities). 
Information about the most significant projects 
follows. 

Oroville Division 

Design and Construction Design and construction work in the Oroville 

Activities Division involved the Edward Hyatt Powerplant, 
Oroville Operations and Maintenance Center, and 

The designs for approximately 50 projects were the Thermalito Powerplant. 
in process or completed between July 1990 and 

Hyatf Powerplant 
June 149 1. A listing of those projects, along with 
expected completion dates, if applicable, may be A contract to furnish automatic voltage regula- 

found in Table 14, "Design Activities, July 1990 tors for units One through six Was let in January 

~hrough June 1991, by Division," at the end of this 1990 and completed in June 1991. 

chapter. Projects are listed according to SWP In January 1991, a contract was also let to pro- 

constqcdon divisions (except for miscellaneous vide a fie protection system for the Hyatt High 

activities). 

DESIGNS 
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YEAR. 
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North San Joaquin Division 

Fig. 15. Names and locations of construction divisions 

Voltage Tunnel. This contract was completed in 
June 1991. 

Oroville Operations and 
Maintenance Center 

Design work was completed and a contract for 
installing and connecting two spurs of fiber-optic 
cable to the fiber-optic cable backbone was let in 
summer 199 1. One spur runs from the Oroville 
Operations and Maintenance Center to the back- 
bone near the Oroville Dam spillway; the other, 
from the California Department of Forestry's 
building to the backbone at the Thermalito Power 
Canal. 

Recoating of transformers, towers, and appurte- 
nant switchyard equipment at the Oroville power 
facilities was accomplished as part of a contract 
completed September 1990. 

Thermalito Powerplant 

The generators for units 2, 3, and 4 were re- 
paired under a construction contract. This work, 
begun in February 1989, was completed in July 
1990. 

Design and construction activities in the North 
San ~oaquin Division involved the Harvey 0. 
Banks Delta Pumping Plant; California Aqueduct; 
rock barriers at Old River; John E. Skinner Fish 
Facility; Suisun Marsh Salinity Control Gates; and 
various miscellaneous projects. 

Banks Pumping Plant 

Design work for additions to Banks Pumping 
Plant, which involved a service bay at the north end 
of the existing plant; pump units 8,9, 10, and 11; 
and appurtenances, was completed in August 1990. 
All facilities are planned to be operational in early 
1992. 

The phase-two enlargement of Banks Pumping 
Plant, which includes furnishing and installing four 
vertical centrifugal pumps, pump motors, pump 
discharge vdves, transformers, switchboards, 
switchgear, and a completion contract, are cur- 
rently in progress. 

California Aqueduct 

A small kak in the California Aqueduct at Mile 
56 was repaired, and curtain holes were drilled and 
filled with grout from January 4 to January 18, 
1990. The grouting did not stop the leak, so the 
aqueduct was taken out of service to remove the 
aqueduct's concrete lining, excavate and replace 
approximately 80,000 cubic yards of material 
under and along the sides of the aqueduct; and pour 
a new concrete lining. Repairs were completed and 
the aqueduct was brought back into service on July 
10, 1990. 

Old River Rock Barriers 

The design office completed work for the instal- 
lation of the temporary barriers as part of the initial 
testing for permanent barriers to be placed in Old 
River near the San Joaquin River and in Old River 
near the Delta-Mendota Canal intake. (Installation 
is being completed as part of the South Delta Water 
Management Plan; see Chapter 1 1, "Managing 
Delta Resources.") 



Contracts for installing the barriers in Old River 
were let out to bid in spring 1991. Because of dif- 
ficulties in obtaining permits, the bids and contracts 
had to be canceled and were let out to bid again in 
summer 199 1. 

One contract was for installing and removing the 
temporpry; barrier near the Delta-Mendota Canal. 
That barrier will be constructed of dumped rock 
and will include ramps for boat portage. The other 
contract was for installing and removing the barrier 
in the San Joaquin River. That barrier will also be 
constructed of dumped rock but will not include 
boat portage facilities. 

The Department anticipates placing and remov- 
ing both barriers each year during the five-year 
testing phase. 

Skinner Fish Facility 

Design work for the third phase of the Skinner 
Fish Facility consisted of preparing drawings and 
specifioations for the addition of a new building to 
house three additional holding tanks. 

The building, which will be adjacent to the exist- 
ing fish protective facility at Clifton Court Forebay, 
will include appurtenant piping and a valve gallery. 
Each holding tank will have a maximum opera- 
tional capacity of 30 cfs. 

Construction of new holding tanks, a holding 
tank building, and appurtenant equipment at the 
Skinner Fish Facility is currently in progress, with 
completion scheduled for February 1992. 

Additional work at the Skinner Fish Facility 
includes modifications of the control building and 
vehicle storage building to accommodate activities 
conducted by the Department of Fish and Game. 
The scope of the project has been established, and 
design work began January 1991. Completion is 
schedulled for spring 1992. 

Other construction activities during this period 
included removing underground fuel tanks. 

Suisun Marsh Gates 

structure was modified for safety reasons according 
to terms of a construction contract completed in 
December 1990. 

In May 1991 the design office prepared plans for 
improving boating access to the boat locks and 
modifying the (1) shackles on the gates; and 
(2) gates for the Roaring River facility. A contract 
was let out for bid in spring 1991. 

Miscellaneous Projects 

Other construction completed in the North San 
Joaquin Division included performing rniscella- 
neous road repair work; reconstructing the Middle 
River tidal barrier and temporarily closing Old 
River; applying a protective exterior coating to 
South Bay, Del Valle, and Cordelia surge tanks; 
and constructing the San Antonio Turnout on the 
South Bay Aqueduct for the city of San Francisco. 

Construction contracts for site modifications and 
installation of a remote terminal unit for the South 
Bay Aqueduct and a floating dock system for the 
Old River rock barrier were started in spring 199 1. 
Projects are scheduled for completion in fall 1991. 

Work continues on a contract to furnish seven 
replacement pump impellers for Banks Pumping 
Plant and Dos Arnigos Pumping Plant. The contract 
is scheduled to be completed in December 1992 
(see "Miscellaneous Activities" in Table 15 at the 
end of this chapter). 

San Luis Division 

Construction contracts in this division involved 
making repairs to and maintaining existing facili- 
ties. 

At William R. Gianelli Pumping-Generating 
Plant, the furnishing of wearing rings and cap 
screws, replacement of 230-Kv main circuit 
breakers, and coating of the plant exterior siding 
were completed in June 1991. Seal coating of 
operating roads was also performed during this 
reporting period. 

The Suisun Marsh salinity control gates have 
been operational since October 1988. The gate 



South San Joaquin Division 

Design and construction activities in the South 
San Joaquin Division involved the Coastal Branch 
of the California Aqueduct; Kern Water Bank; La 
Hacienda water extraction element; and the fol- 
lowing pumping plants: Buena Vista, Chrisman, 
Oso, and Wheeler Ridge. 

Coastal Aqueduct 

A major leak in the Coastal Aqueduct at Mile- 
post 12.9 was discovered and temporarily repaired 
in November 1990 by placing a geomembrane in 
the aqueduct to temporarily stop the leak until a 
permanent repair could be performed. 

Design work is scheduled for completion in 
August 1991; a contract for repairing this leak is 
scheduled to be let in fall 1992. 

Kern Water Bank 

Because of the continuing drought and to 
augment water supplies, the Department rehabili- 
tated some existing wells in the Kern Water Bank. 
Construction contracts for rehabilitating wells and 
constructing conveyance facilities were let in 
December 1990. 

Difficulties in obtaining environmental pennits 
have delayed completion of some work and re- 
quired shifting of other work to future contracts. 

La Hacienda Water Extraction Facilities 

Two contracts for the La Hacienda water 
extraction element of the Kern Fan development 
were awarded in winter 1990. Design components 
of those contracts consisted of providing convey- 
ance facilities (small canals and pipelines) and 
rehabilitating deep water wells. 

Design work was completed and construction 
began in December 1990. The majority of the work 
was completed by April 30, 1991; since then, 
however, work was halted until environmental 
issues can be resolved. 

Twenty-three deep water wells were incorpo- 
rated in the initial design; and the total design 

capacity of the extraction element is 50,000 acre- 
feet per year. Extraction is scheduled to take place 
over a two-year period. 

The water pumped from the wells will be con- 
veyed through the small canals and pipelines to 
canals owned by Kern County Water Agency and 
Buena Vista Water District and then distributed 
through their systems to local water districts. 

Because of the fifth year of the drought, the 
Department is considering expanding the La 
Hacienda water extraction element to include 17 
more wells and additional conveyance facilities. 
The facilities will be used to deliver an additional 
16,000 acre-feet of water to the Kern County Water 
Agency's Cross Valley Canal. 

Pumping Plants 

The furnishing of 24 replacement pump impel- 
lers for Buena Vista, Chrisman, Oso, and Wheeler 
Ridge pumping plants is nearing completion. 
Rewinding four existing pumping unit motors at 
Buena Vista, Chrisman, and Wheeler Ridge pump- 
ing plants was accomplished during this reporting 
period as was the recoating of discharge lines at 
Buena Vista and Chrisman pumping plants. 

Additions to the training center and operations 
and maintenance warehouse were constructed 
during this reporting period. 

Tehachapi Division 

Current construction activities in this division 
include rewinding three pumping unit motors at 
A. D. Edmonston Pumping Plant. 

Mojave Division 

Design and construction activities in the Mojave 
Division involved the Alamo Powerplant; East 
Branch enlargement of the California Aqueduct, 
including design work for the third barrel of the 
Antelope Siphon and second pipeline of the Mojave 
Siphon; Mojave Siphon Powerplant; and Pearblos- 
som Pumping Plant. 



Alamo Rowerplant 

Vibdation and bearing problems with the turbine1 
generator' shaft were resolved in early 199 1. Based 
on an halysis of data gathered in 1988, the 
Departtpdnt's consultants recommended that an 
intermediate shaft bearing be provided and an 
existing bearing be stiffened. The contractors of 
both the turbine and generator submitted proposals 
for coneating the problem; the Department's 
design office evaluated those proposals and di- 
rected that the necessary remedial work be per- 
formed. , 

Both contractors are in the process of submitting 
their design for the directed remedial work. 

East Branch Enlargement 

The East Branch of the California Aqueduct will 
be enlarged in two stages to accommodate an 
additional flow of 1,500 to 1,683 cfs in the affected 
reaches. During the first phase, the lining of the 
aquedqct between Alamo Powerplant and Mojave 
Powerplant was raised four feet to allow for the 
increased water flow. To accommodate that 
increase in flow, seven vacuum-activated turnouts 
belonging to the Antelope Valley-East Kern Water 
Agency were modified. 

The second phase, which is not yet scheduled, is 
designtd to increase the aqueduct lining an addi- 
tional foot when the demand for additional flow 
exists. 

Information about additional activities associ- 
ated with the East Branch enlargement follow. 

Antelope Siphon Third Barrel. The final design 
for installing the third barrel was revised to reflect 
the coosolidation of work in a lump-sum contract. 
A contract was awarded in mid-1991 to construct a 
the thitd barrel for the Antelope Siphon, with a 
completi~n date set for August 1992. 

~ e b i ~ n  work was completed in January 1991 
for a sepkate contract to jack the portion of the 
third barrel that passes under the Atchison, Topeka, 
and Swta Fe Railroad. 

Mojave Siphon Second Pipeline. Design work 
for the second pipeline was delayed to design a 

steel pipe alternative and change the pipeline from 
one to three new barrels. The existing barrel will be 
used as a bypass; each new barrel will deliver 
water to one unit in the Mojave Siphon Powerplant. 

Drawings and specifications for the initial 
contract were completed in August 1991. Bids for 
constructing the second barrel are scheduled for 
November 199 1. 

Construction activities required for enlarging the 
15 existing siphons is ahead of schedule; work has 
been completed on 13. Work on nine circular 
siphons was completed in January 1990, ahead of 
the scheduled completion date of April 1990. 

Mojave Siphon Powerplant 

Mojave Siphon Powerplant, a new power- 
generating facility on the East Branch of the Cali- 
fornia Aqueduct, will contain three 10.8-MW 
generation units, each capable of passing 960 cfs. 
The plant is scheduled to be operational by late 
1994. 

Design work was completed for contracts for the 
turbines, generators, and governors; crane; switch- 
gear; and switchboard. Construction of the initial 
structure of the Mojave Siphon Powerplant and 
fabrication of a gantry crane were started in fall 
1990. Manufacturing and fabricating three vertical 
Francis turbines, generators, and governors are 
under way. 

The contractor of the initial plant structure com- 
pleted approximately 95 percent of the plant bowl 
and discharge line excavation before the work was 
stopped by the contractor for alleged unstable 
ground conditions. 

Pearblossom Pumping Plant 

Design work for the enlargement of Pearblos- 
som Pumping Plant to house five new pumping 
units was completed, along with design work for 
the additional third discharge line and portions of 
the fourth discharge line, and all major construction 
contracts have been let. Construction of the plant's 
concrete substructure was completed in October 



1990, and the structural steel superstructure was 
erected in January 199 1. 

During the fust stage of the plant's enlargement, 
three units are being installed, each with 375 cfs 
design capacity. Two of the new units will raise the 
total plant capacity to 2,200 cfs, and the third will 
serve as a spare unit to enhance reliability. Installa- 
tion of the three new pumping units was started in 
October 1990, and all three units are scheduled to 
be operational in mid- 1992. 

The third and portions of the fourth discharge 
line are being constructed as part of two separate 
contracts. Because two contracts were awarded, 
work was completed at the headworks even though 
a system outage occurred between December 4, 
1989, and February 2,1990. 

Approximately 1.1 miles of the third discharge 
line has been completed from the vicinity of the 
switchyard to the canal intake structure. After work 
on the discharge manifold has been completed, 
work remaining on the line will be completed 
under a separate contract with a completion date in 
winter 1992. The portion of the fourth discharge 
line not provided for in those two contracts will be 
designed and constructed at a later date. 

In April 1991, a fire destroyed most of the 
plant's roof. The exact cause of the fire could not 
be determined, but the contractor of the initial plant 
structure was directed to replace the damaged roof. 
That work is currently under way. 

Santa Arta Division 

Design and construction work in the Santa Ana 
Division involves enlarging the Devil Canyon 
Powerplant to accommodate two additional gener- 
ating units. Two 800-cfs impulse turbines, together 
with the two existing 600-cfs impulse turbines, will 
increase the plant's capacity to 2,800 cfs. 

Construction of the plant structure and a second 
penstock is in progress as well as the installation of 
two new turbines, governors and valves, bypass 
equipment, generators, switchgear, switchboards, 
115-kV power circuit breakers, and a penstock 
butterfly valve. 

The two new generating units (3 and 4) are 
scheduled to be in operation in early 1992. Con- 
struction of a new second afterbay is scheduled to 
begin in early 1992. A construction contract for 
modifications to the Rialto Pipeline in the vicinity 
of Devil Canyon Powerplant was let in April 1991 
and is scheduled to be completed in December 
1991. 

West Branch 

Design and construction activities in the West 
Branch include modifications to Gorrnan Creek 
Channel and construction of the Vaquero Recre- 
ational Facility and Vista del Lago Visitors' Cen- 
ter at Pyramid Lake, which was started in mid-1991 
with the letting of the first of several construction 
contracts. Those facilities are scheduled for 
completion in mid-1992. 

Gorman Creek Channel 

Work continued on the Gorman Creek Channel 
modifications, which are designed to protect the 
Peace Valley Pipeline from damage or disruption 
during flooding. The design work is scheduled for 
completion in February 1992. 

Vaquero Recreational Facility 

Funded by the Department of Parks and Recre- 
ation, design work was completed and construction 
began in mid- 199 1. 

The design involved an access road, parking lot, 
boat ramp, dock, beach, picnic units, showers, 
comfort stations, and a water supply system, which 
will also serve the Vista del Lago Visitors' Center. 

Vista del Lago Visitors' Center 

Design work has been completed. Construction 
began in June 1991, and the center should be open 
in late June 1992. 

The 18,466 square-foot building includes 16,000 
square feet of exhibit space; an auditorium with 
seating for 138 people; and a 153-space parking lot 
with spaces designed for handicapped parking and 
for recreational vehicles and buses. The Depart- 



ment estimates a maximum of 2,000 visitors per 
day. 

Miscellaneous Design and 
Construction Activities 

Miscellaneous design and construction activities 
include conducting a study of the San Bernardino 
Tunnel intake tower; repairing and modifying 
existing facilities as part of master repair contracts; 
and establishing a new California Water Center to 
be constructed on Jibboom Street in Sacramento. 

The Department has committed almost $20 mil- 
lion for replacing impellers for six units at six 
pumping plants, Banks, Buena Vista, Chrisman, 
Dos Amigos, Oso, and Wheeler Ridge. See Table 
15 at the end of this chapter for additional informa- 
tion. 

California Water Center 

The Department plans to construct the California 
Water Center on Jibboom Street in Sacramento. To 
consist of the renovated Pacific Gas and Electric 
(PG&E) Steam Generating Power Plant, adjacent 
parking structure, and a new four-story building 
with basement parking constructed next to the 
PG&E plant, the center is expected to be completed 
in November 1993. 

Once renovated, the PG&E plant, designed by 
noted California architect Willis Polk, will serve as 
a visitors' center and feature educational exhibits 
depicting the history of water development in 
California. 

The flew four-story building to be constructed 
next door will be identified as the Water Opera- 
tions Center and house operational functions of the 
State Water Project, Central Valley Project, the 
forecasting activities of the National Weather 
Service Regional Forecasting Center, and the major 
portion of the Department's flood management 
offices. 

Dreyfuss and Blackford, a Sacramento architec- 
tural firm, was selected to design the project. They 
will preserve the original design of the building and 
incorporate elements of the design into the design 
of an adjoining two-story building. 

The appropriate schematic, design development, 
and construction documents for both buildings 
have been developed. Before construction can 
begin, however, the Department must remove haz- 
ardous waste materials and shore up the foundation 
of the older building. 

Removal of the materials, which included asbes- 
tos, petroleum products, and heavy metals (lead, 
zinc, and mercury), was completed in February 
1991 at a cost of more than $2.5 million. Costs 
escalated from the original estimate of $896,000 
because more materials were found than originally 
estimated. 

To shore up the foundation of the building, the 
fm of Hayward Baker was selected, and work is 
to be completed in December 199 1. 

Repairs and Modifications 

Repairs to and modifications of existing facili- 
ties included designing the San Antonio turnout on 
the South Bay Aqueduct for the city of San Fran- 
cisco; preserving the roofs of buildings and reroof- 
ing at San Joaquin Operations and Maintenance 
Center, Gianelli Pumping Plant, and Delta Opera- 
tions and Maintenance Center, among others. 

Work also includes protecting the stone slopes at 
Barker Slough; repairing the Mojave Siphon pipe- 
line mortar lining; excavating at the Mojave 
Siphon; and recoating and repairing roads to 
various facilities of the California Aqueduct. See 
"Miscellaneous Activities" in Table 14 and "Mis- 
cellaneous Activities" in Table 15. 

San Bernardino Tunnel Intake Tower 

The design office determined that the San Ber- 
nardino Tunnel Intake Tower is not structurally 
adequate to resist forces that would be produced by 
a large earthquake. A preliminary design study of 
Sidehill Intake Structure is under way. 

Work to be concluded in 1990-91 includes a 
feasibility study and implementation of environ- 
mental documentation. Final design is scheduled 
for 1991-92, with construction scheduled to begin 
in late 1992 or early 1993. The project should be 
completed in early 1994. 



The design studies will also include an evalua- 
tion of a second San Bernardino tunnel, which 
could increase the power generation capacity at the 
Devil Canyon Powerplant by 50 megawatts. 

Land and Right-of-way 
Activities 

In fiscal year 1990-91 the Department spent 
$3 14,000 in excess of credits for sales and surplus 
property and return of condemnation deposits to 
acquire land. The total net amount spent to acquire 
rights of way for SWP through June 30,1991, was 
$178 million. 

In addition, 15 parcels (approximately 26,019 
acres) were acquired during this fiscal year; four 
parcels (35 acres) of excess land was sold. The 
Department also monitored 63 leases during the 
reporting period; annual revenues from those leases 
totaled $935,000. 

The Department's land and right-of-way pro- 
gram for fiscal year 1990-91 included the follow- 
ing actions: 
Arroyo Pasajero. Acquired rights to enter 75 

properties to conduct environmental studies. 
Coastal Branch. Acquired rights to enter 27 

properties to conduct environmental studies. 

Delta. Began negotiation to acquire eight parcels 
on Twitchell Island (3,610 acres) at a cost of 
$3.5 million. 

East Branch Enlargement Project. Acquired five 
parcels for the project; two parcels remain to be 
acquired. Negotiations are in progress. Also 
acquired rights to enter 3 1 properties to conduct 
soil studies in connection with the second 
afterbay at Devil Canyon Powerplant. 

Kern Water Bank. Purchased the crop leasing rights 
from 10 farmers within Kern Water Bank at a 
cost of $3,100,000 to fallow 7,235 acres. 

North San Joaquin. Acquired permanent and 
temporary rights for repair of California Aque- 
duct at Mile 56. 

Oroville. Acquired rights from the city of Oroville 
and Butte County to install two spurs of fiber- 
optic cable to connect to the fiber-optic cable 
backbone. One spur runs from Oroville Opera- 
tions and Maintenance Center to the backbone 
near the Oroville Dam Spillway. The other spur 
runs from the California Department of 
Forestry's building to the backbone at the 
Thermalito Power Canal. 



TABLE 14 
Design Activities, July 1990 Through June 1991, by Division 

Date Date 
Design Began Design Completed 

Sediment Remod. Fremonl Weir December 1990 April 1991 
Fiber Optic ~abler~hase II January 1991 ~a~ 1991 
Reseal Paved Areas January 1991 February 1991 

NorthSanJoaqutnWvEelon 

&COns t~d i~n  of Tidal Bartier, Middle Rhrer 
Rock Barriers, Old River 

Benks Pumping Plant Service Bay. Pump Units, Appurtmces 
North Bay Aqueduct Grounding Transformers and Other Equipment 
Skinner Fish Facility Additional Fish Tanks, Phase Ill 

Fiber Optic Cable Installation, Phase II 
South Bay Aqueduct Site Modiicatlon and RTU Installation 
S~uth Bay Pumping Plant Painting 

Furnish and Install Spare Pumps and Motors 
Suisun Mersh Salinity Control Mes Structural Modification, Phese II 

September 1990 
November 1990 

Not Available 
April 1991 

January 1888 
December 1990 

April 1990 
September 1990 

Not Available 
December 1990 

October 1990 
March 1991 

August 1991 
November 1991 

July 1990 
July 1991 

November 1990 
February 1991 

March 1991 
May 1991 

Uiieal PumplnglGenerating Plant Recoat Siding 
Recoat Switchyard and Transformer 

South San J q u l n  W o n  

Replacement Tanks for San Joequin Divleion 
Civil Maintenance Service Shop and Warehouse, 
San Joaquin OBM Center 

Qensral Maintenance Warehouse Addition, 
San Joaquin O&M Center 

La Hacienda Water Extraction Facility 
Coastal Aqueduct Repair, Mile 12.9 

I Primary Operating Road. Phase I 
Buena V I  Pumping Plant Recoat Discharge Unes 

Stator Rewind. UnH 10 

October 1990 
January 1991 

March less 

May 1990 

May 1990 
July 1990 

September 1960 
December 1990 

January 1990 
Member  1990 

February 1991 
April 1991 

Not Available 

May 1991 

December 1990 
December 1990 

August 1991 
February 1991 

December 1990 
bri l l991 

Wheeler Ridge Pumping Plant Stator ~ewind; ~ n l t  3- bdober 1990 &dl 1991 
' Chrisman Pumping Plant Stator Rewind, Unit 3 December 1990 June 1991 

A. D. Edmonston Pumping Plant Rewind Stator, Unt 13 October1990 November1990 
Recoat Surge Tank February 1991 June 1991 

I 

Mqiave Division 

East Branch Enlargement Antelope Siphon, Third Barrel 
Canals and Structures Antelope Sion,  Third Barrel Pipe Jacklng 

Mojave Siphon, Second Pipeline 
Canal Banks and Lining, California Aqueduct 

Mqave Siphon Powerplant Complstlon Contrad 
Crane 
valves 
Switchgear Motor Control Centers 
swit*da 
Power Transformer 
flowmeter 

Pearblossom Pumping Plant Expansion of Subcenter Warehouse 

July 1988 
July 1988 

January 1989 
March 1991 

July 1989 
August 1989 

January 1990 
March 1990 
March 1960 
March 1991 

Not Available 
April 1991 

October 1990 
January 1991 

May 1991 
December 1991 
November 1991 

August 1990 
January 1991 
August 1991 

July 1991 
March 1992 
June 1991 

December 1991 

1 Ganta Ana DMsion 

1 Devil Canyon Powerplant Second Aftehy October 1988 January 1992 
Modtications to Rlallo Pipeline January 1990 January 1991 

wsst Branch 
Vista del Lago Visitors' Center March 1987 January 1991 
Vaquero Recteatlonal FadUty April 1988 January 1991 
Gorman Creek Channel Modifications March 1990 February 1992 

Warne Powerplant Site Modification and RTU Installation, 
I Southern fleld DMsion April 1990 August 1991 

~ h l l a n e o u s  AcUvities 

California Water Center Visitors' Center, Phase 1 Not Available Not Available 
(cwc) Competion. Visitors' Center Not Available Not Available 

Completion. New CWC Building Not Available Not Available 



TABLE 15 
Construction Activities, July 1990 Through June 1991, by Division 

Skinner Flsh FaCai 

Suisun Marsh Salinity 
Confml Gates 

Miscellaneous AQhrities 

Wheeler Ridge Pumping Plant 

Miiilaneous AdMtles 

OIovmeWu$bn 
Thermelito Powerp&nl Repair Qemrata Unb 2,3, and 4 (891 1) February 1988 January 1990 
Edwad Hyelt Ponarplanl Voltage Regulalm, Units 1 6  (8951) Januay 1990 June 1990 971 
Omville Complex R e c o a t o f T ~ ~ T o w e r s a n d  

m m  (90-10) April1990 September1990 117 
High Voltage Tunnel Fae Protaction 
Syslem (9049) January 1991 June 1991 

muIssnJoaqr$lDMBbn 
Banks Pumpii P W  Four Centrifugal Pumps lrtslallatkn 187-18) September1987 Dea,mber1991 7.733 

Pump Diecherge Valves (8E25) September 1988 December 1991 4,719 
Motors (8040) November I988 November 1991 11.888 
Translamers (89-02) May1989 February1991 1,481 
Canier Rings and Cap Saew f a  84-mch 
Pump Discharge Valve (89-01) July1989 January1990 Po 

S w i t m d s  and SWcMear (89-10) July 1989 February 1991 1,354 
Completion Conlrad (8909) August1989 May 1992 7,324 
New Holding Tank W n g  and 
Impvements-Phase 11 (90.35) December 1990 February 1992 4,351 

Struclurai Modnicalbns (9015) July 1990 December 1990 491 
Rodc Banier ConstruQion and Removal (90-1 1) March1990 September1990 51 
Proledive Exterior Coalhg, South Bay 
Surge Tanks, Dd VaQe Surge Tank, 
and Cordelk Surge Tank (9049) April1990 July 1990 40 

Sen Antonlo Turnout - 
South Bay Aquedud (9019) July 1990 December 1990 4 

Old River Temporary Closure (90-34) August 1990 November 1990 33 
Old River Banier, floating Dm% 
Syslem (81 -08) February 1991 April 1991 40 

sordh8enJaquhDMsbn 
Buena Vista Pumping Plant Sta!or Rewind, Unit 7 (90-OB) April 1990 November 1990 41 8 

~tator ~ewind, ~ n l  9 (9026) September 1990 March 1991 430 
Chrisman Pumping Plant Cirarit Breakers Modification, (8845) November 1989 March 1991 267 

Stator Rewind, Unl 4 (9003) March 1990 August 1990 455 
D i e  Unes Recoeting, (90.12) May 1990 September 1990 283 
Stalor Rewind, Unl9 (90.29) September 1990 June I991 522 
S t a ! ~  Coil. Udl8 (90-32) September I990 January 1991 259 
Discharge Unas Rematbig. (9041) March I990 August 1990 342 
Stator Rewind, Unif 4 (90-06) March1990 September1990 388 
Replacement Pump Impellers, Buena Vista and 
Wheeler Ridge Pumping Plants (8813) July 1988 January 1991 6,575 

Replacement Pump Impellers. Chrisman and Oso 
Pumping Plants (8614) July 1988 Oclober 1990 3,700 

Training Cenler Addillan (9025) August I990 Apd 1991 240 

Teheohapl- 
Edmonston Pumping Plant Stator Rewind, Units 6 and 8 (9047) March1990 December1990 1,016 

Staaor Rewhd, Unl 1 (9036) Odober 1990 June 1991 536 
Stator Rewind, Unl13 (80-41) November I BBO January 1991 684 

M*e Division 
Alamo Powerplant (a Turbine (W16) Odober 1880 Not Available 2,117 

Generator (83-1 4) August 1983 Not Available 2.1 00 
Acouslic Flomneter (84-07) April 1984 Not Available I08 

East Bmch Enlargement 
CanalsandSiphons Nine Circuler Slphons (87-44) March1988 January1990 11.220 

Canal Stmdure M o d i o n .  
Alamo Power Plant lo 
Pealwssom Pumping Plant (8849) April 1689 May 1991 3,560 

Canal Stmdure Modification, P d o s s o m  
Pumping Plant to Majave Powe@ant (8939) September 1989 February 1 991 1,526 

Third Bad. Antelope Siphon (90-44) March 1991 August 1992 5.000 
Pipe Jacking Under Railroad, 
Antelope Sbhon Third Banel (91-06) April 1991 Decemher 1991 438 

Peatblossom Pumping Plant 
Enlargement. Phese II Verlical Centrifugal Pump (87-04) May 1987 March 1992 3.591 

Motom (8748) June1988 December1991 9,600 
Pump D-ge Valve Units (8818) July 1888 March 1992 1,523 

a) Final completion dates cannot be determined until lurbinelgenercdor shaft bearing and vbratbn p r o b ~ e r n s ~ ~ ~ v e d .  



TABLE 15 
Construction Activities, July 1990 Through June 1991, by Division (Continued) 

Masave-(- 
Swit- (8624) July I988 July I990 624 
Initial ComraU (8817) August 1989 August 1991 22.925 
S ~ C h I -  (8830) September 1988 September 1990 946 
Bridge Cranea (86-37) September I S M  June 1990 574 
230.kV Equipment (8650) May 1989 July 1990 762 
Third D- Line (89-24) September 1989 July 1991 10,038 
Power Transformer, Unit 9 (8433) Odober 1888 May 1991 798 
CornpktUon Contrad (8836) November I 889 April 1992 9,865 
Third Dhcharge Une Completbn (9042) March I990 July 1991 6,044 

Mojave Siphon Powerplani T u W ,  C3enerators, and Gowmot8 (89-13) Augusll889 December1994 14,482 
lnitial contrad (90-22) odober1990 September1992 22,600 
75Ton Gantry Crane (9C-38) December1990 Odobar1992 794 

SmtaAnaDMebn 
oeva Canyon Powerplant 
Enlargement BVpass Equipmenl, Sleeve Valve (8795) July 1987 February 1991 457 

Turbines, Qovemm, and Valves (87-15) July 1987 January 1E92 12.71 7 
lnmal contnrd (8607) July 1888 May1991 23,357 
@mmratom (se-47) May 1989 April 1992 10,179 
Second Penstock (0848) April1889 JanuarylsBl 31.300 
Switchgear (8803) July1989 January1991 2.077 
Switchboards (8804) June 1989 Febtuary 1991 590 
I 15kV Power Circuit Breakers (881 5) July 1989 March 1991 368 
PowerTrensfm~18 (89-32) Odober 1989 March 1991 2,071 
Penstock Butterfly Shutoff Valve (8946) December 1989 June 1991 1,032 
Colnpkaion Contrad (9@20) August1990 September1992 11,400 
Modtication to Rialto Pipellne (91-07) April 1991 December 1991 935 

werp Branch 
Wsta del Lago Visitom' Center Mid-1991 Mid-1992 
Vaquen, Reaeationsl Fadlily Mid-1 991 Mid-1992 

MEBoellanearsAetMtles 
Multiplant Acwrstlc Rowmeters - Omfle, 
Della, San Luis, San Joaquin, and Southern 
Field DMslons (8928) July 1989 December1992 4.833 

Uedrical Power Appafarrs Fle@rs: 
Oroville. Delta, Sen Luis, San Joaquin, 
and Southern Field DMsions ($831) August I989 June 1992 2,894 

Aquedud Modfficrdh (69-26) September 1989 June 1990 1.603 
seal R m .  Seal Pistons, end Shaft Sleeves, 
Edmonston and Chrfsman Pumping Plants 
(89-22) September 1989 Odobar 1990 473 

Pump Impeller Replacement - Banks and 
Dos Amigos Pumplng Plants (89-35) Odober1989 December1992 7,415 

Repair Work: Machining and Mechanical 
Repehs. Oroville. Ma, and San Luis 
Field DMdom (69-31) Odober I 889 June 1992 897 

Repair Work Machining and tvhhmical Repairs, 
Southern and San Joaquin Fleld DhrlPions 
(BB-29) Odober 1989 June 1992 820 

Mojave Siphon Exwatbn and Dewatering, 
stabn 2304 and 2707 ( ~ 1 3 )  J ~ ~ W I ~ B O  ~anuary1990 25 

Hazardous Materhls Removal, Water 
OpemHons Center February1880 February1991 2,500 

Rod Pn#renratlon. Check Stnrdures and 
Buildings (90-05) April 1990 September 1990 242 

230-kV Circuit Breakers and GEB 
Processing Carl - Mmomton & Gianelli 
Pumpiq Plants (90-16) June 1990 July 1991 3,100 

Carlhodic Protedion - Peace Valley Pipeline 
and Badger HI1 Pumping Plant (W24) September 1990 February 1991 79 

Conveyance System - La Hacienda Water 
Extraction Fadlily (8043) December 1990 April 1991 1,701 

Well Rehabilllation - La Hadenda Water 
Extradion Fadlily (90-42) December 1990 May 1991 1 ,= 

Foundation ImproVBm8nls, Water 
Operatlons Center (91 -03) March I991 December 1991 1,357 



7. Ensuring Safety of Facilities 

- 

T HE DEPARTMENT OF WATER RESOURCES, 

through the Division of Operations and 
Maintenance, monitors the performance 

and operation of dams, aqueducts, and pumping 
and ge~erating plants operated by the State Water 
Projecq (SWP) and ensures facilities are properly 
maitltajned. 

Operations and Maintenance staff collect and 
evaluate performance data such as vertical and 
horizontal movement, seepage flows, and hydro- 
static pressure to ensure the safety and continued 
operqtipn of each facility. 

n e  data collected by Operations and Mainte- 
nance staff are summarized in performance reports, 
which are reviewed by the divisions of Operations 
and Maintenance, Design and Construction, and 
Safety of Dams, as required. 

Althpugh the Department's staff inspects and 
maintains SWP's dams, aqueducts, and pumping 
and geaeration facilities on a continual basis, the 
Department periodically contracts with independent 
consvltants to review each facility. In addition, the 
Federal Energy Regulatory Commission (FERC) 
reviews current and past records of facilities under 
its jurisdiction, evaluates the information, and 
makes recommendations for correcting problems to 
the director. 

m i s  chapter includes information about the 
Depap'pent's inspection and maintenance activities 
as well as information about the activities of inde- 
pendent consultants and federal agencies. 

Inspection and Maintenance 

As part of the Department's program to continu- 
ally monitor and maintain SWP facilities, 13 dams, 
two power plants, one intake tower, and two canal 
embankments were inspected between July 1, 
1990, and June 30, 1991, by Project Surveillance. 
Also, throughout the year, routine and scheduled 
maintenance was performed on all plants and the 
California Aqueduct. 

In addition, the Division of Operation and 
Maintenance at Department headquarters in Sac- 
ramento ensures that SWP facilities are inspected 
each year by appropriate headquarters personnel; 
and their findings are consolidated in an annual 
inspection report for each field division. 

Also, as part of its responsibilities for maintain- 
ing the California Aqueduct, the Department, 
working with the U.S. Bureau of Reclamation 
(USBR), developed a program for minimizing the 
damage to a section of the California Aqueduct 
affected by the Arroyo Pasajero watershed during 
heavy flooding. 

Information about those activities, organized in 
two sections, "Inspection of Facilities" and "Main- 
tenance of Facilities," follows. 

Inspection of Facilities 

Performance reports on Antelope, Bethany, 
Cedar Springs, Clifton Court Forebay, Frenchman, 
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ENSURES THAT 
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Grizzly Valley, Little Panoche Detention, Los 
Banos Detention, O'Neill, Oroville, Perris, B. F. 
Sisk San Luis, Therrnalito Diversion and Afterbay 
dams, and Alamo and William E. Warne power 
plants were started or completed during the period 
of July 1, 1990, to June 30, 1991. 

Information about specific facilities follows. 

Bethany Dam 

Cracking along the crests of Bethany Dam One 
and Two suggested movement of the common 
abutment between the two dams. Fifteen new sur- 
face monuments on survey lines were installed near 
the common abutment; since January 1991 read- 
ings have been collected monthly. 

The Division of Design and Construction and 
the Division of Safety of Dams recommended in- 
stalling four slope indicators to monitor movement 
of the dam's foundation. Those will be installed in 
fall 1991. 

Little Panoche Detention Dam 

The U. S. Bureau of Reclamation (USBR) is 
studying remedial alternatives necessary for the 
dam to safely pass the revised probable maximum 
flood , which is based on statistics and historical 
data about rainfall and runoff. 

Los Banos Detention Dam 

The U.S. Bureau of Reclamation agreed to delay 
safety studies for the dam until final plans for Los 
Banos Grandes dam have been determined. 

In a feasibility study of the dam's early warning 
system, USBR indicated that during a maximum 
flood, the existing warning system would not be 
effective. Hence, USBR reasoned that the system is 
not needed. The Department agrees with USBR; 
however, the Department believes that the current 
operations plan for emergency conditions is 
appropriate for the interim period. 

OWeill Dam 

A performance report was completed for O'Neill 
Dam; in addition, drawings and specifications for 
the seismic strengthening of the dam were prepared 

by USBR and reviewed and commented on by the 
Department. 

A contract for $7.2 million to strengthen the dam 
was awarded on April 12,1991. Work began on 
May 2,1991, and is expected to be completed in 
1992, perhaps sooner. 

Peace Valley and Quail Embankments 

Seismic stability analyses of Quail Detention 
and Peace Valley embankments were performed 
for FERC. Both embankments were found to be 
stable. 

San Bmardino Tunnel Intake Tower 

The seismic stability of the San Bernardino tun- 
nel intake tower was evaluated at the recommenda- 
tion of the 1989 FERC consulting team. As a result 
of the evaluation, the Department concluded that 
the tower would be severely distressed during a 
large earthquake. Corrective methods are being 
investigated, and a recommendation to FERC 
should be made by December 1991. 

B. F. Sisk San Luis Dam 

Monitoring for cracks in the dam and for move- 
ment in the upstream slope protection riprap is 
continuing. No new cracks have been observed 
since 1986. 

Themalito Diversion and Afterbay Dams 

Three of the spillway energy dissipators at the 
Thermalito Diversion Dam were damaged by 
fish-release flows from a poorly positioned fixed- 
cone valve (before the new power plant became 
operational). 

Costs for repair, excluding environmental con- 
siderations, as estimated by the Division of Design 
and Construction, are from $230,000 to $270,000. 

Maintenance of Facilities 

Facilities are monitored throughout the year and 
repairs and modifications are performed to ensure 
the safe, reliable delivery of water. 



Information about those activities, including 
those involving a section of the California Aque- 
duct affected by the Arroyo Pasajero watershed, 
follows. 

Arroyo Pasajero Improvements 

The Arroyo Pasajero drains approximately 500 
square miles west of the California Aqueduct near 
Coalinga in Fresno County. During periods of 
heavy rainfall, the Arroyo Pasajero watershed car- 
ries mulch sediment, which has resulted in an allu- 
vial fan extending into the San Joaquin Valley. 

The California Aqueduct, constructed across the 
alluvial fan, was designed to take drainage and sed- 
iment into account. However, by observing the 
effects of floods in 1969, the Department discov- 
ered thqt the amount of both the watershed runoff 
and sediment load had been underestimated in the 
original design. 

Since that time, the Department and USBR, the 
agency responsible for the design of the section of 
aqueduct affected by Arroyo Pasajero, have been 
working to minimize the damage during heavy 
flooding. In addition, in 1980 a significant amount 
of asbestos was discovered in runoff from Arroyo 
Pasajero. Since then, the Department has adopted 
operating procedures to minimize runoff entering 
the aqueduct. 

The Department uses existing facilities to pro- 
tect the aqueduct and plans to purchase additional 
land on the west side to provide a greater impound- 
ment capscity. However, those measures are 
viewed a$ interim solutions because they do not 
meet the Department's standard design criteria for 
protection against a 100-year storm flood.' 

Alternative plans for a long-term remedy to the 
drainage problem includes: 

1. Purchasing additional land to further enlarge 
the impoundment basin 

2. Building upstream dams to retain the water 
and sediment in the upper watershed, which 
could be used in combination with a smaller 
enlargement of the west-side impoundment 

3. Constructing an overchute to carry flood 
waters over the aqueduct and dispersion 
facilities on the aqueduct's east side 

The Department is also investigating the possi- 
bility of carrying the storm waters across the 
aqueduct into east-side impoundments. 

In May 1991 the U.S. Corps of Engineers began 
a reconnaissance study of the entire watershed to 
develop a broader, multipurpose solution to drain- 
age problems in this area. The study is expected to 
be completed by November 1992. 

If the benefit-cost ratio included in the study is 
greater than 1.0, federal interest determined, and a 
nonfederal sponsor identified, a feasibility study 
will be initiated in March 1993, with a projected 
completion date of the study of March 1996. 

At the request of SWP contractors, a final pro- 
posed solution of the Arroyo Pasajero drainage 
problem will not be selected until the Corps' exam- 
ination of the entire watershed is completed. In the 
meantime, the Department will continue to rely on 
existing facilities to protect the aqueduct. 

Repairs and Modifications 

Table 16, "Repairs and Modifications to Facili- 
ties in 1990, by Month," includes information, 
arranged chronologically, about significant mainte- 
nance activities at five power plants, seven pump- 
ing plants, and on the California Aqueduct. The 
table may be found at the end of this chapter. 

Independent Reviews 

Information about activities conducted in 
response to independent reviews by federal agen- 
cies and consultants is included in this section. 

'The Department and the USBR have completed a joint environ- 
mental iwpa~t reportlenvironmental impact statement (EIRiEIS) for 

Federal Agencies 
the interim procedures. However, USBR will not approve the EIRIEIS During July 199 1, FERC conducted an exercise 
for release until liability issues associated with ownership of lands 
selected for purchase have been resolved. for a simulated sudden failure of Lake Almanor 



Dam, a Pacific Gas and Electric (PG&E) facility in 
the Upper Feather River Area. 

The exercise, involving both the Department and 
PG&E, was designed to coordinate and test re- 
sponses of operations personnel from the Depart- 
ment, PG&E, and other affected agencies such as 
the Office of Emergency Services, the Butte Coun- 
ty sheriff, the California Highway Patrol, and Butte 
County's Office of Emergency Services. 

Consultants 

The Department contracts with professional en- 
gineers and geologists who are credentialed experts 
in their fields. Specifically, consultants: 

Prepare reports for the director of the 
Department of Water Resources any time a 
dam undergoes a major modification or a 
certifi-cate of approval is issued or renewed. 
Review facilities licensed by FERC every 
five years and prepare a report for review by 
FERC. 
Every five years review the safety and oper- 
ational performance of all department dams 
under jurisdiction of the Division of Safety of 
Dams. 

The Department receives bids from consultants, 
and only the most qualified are selected, based on 
geotechnical engineering expertise and knowledge 
of SWP's facilities. 

Information from performance reports prepared 
by Operations and Maintenance staff members is 
used to brief consultants, who also review the re- 
ports in detail, make physical inspections of and 
issue independent reports on each facility. The De- 
partment prepares action plans based on the con- 
sultants' recommendations. 

In October 1990 an independent consultants' 
review board was convened to inspect and report 
on the safety of four dams, Bethany, Clifton Court 
Forebay, Del Valle, and Patterson. 

The dams were found to be safe for continued 
use, and the review board made the following 
recommendations: 

Bethany Dam. Investigate surface cracking on 
the crest of Bethany Dam Number One and Two. 

Clifton Court Forebay. Monitor the seepage 
areas on the land side of the forebay's embank- 
ment. 

Del Valle Dam. Monitor the abutments with 
special attention to the potential for changed 
conditions following periods of excessive rainfall 
after successive dry years and develop and docu- 
ment rationale supporting the decision not to 
replace inoperative piezometers at the dam (Del 
Valle). 

Also, inspect the flood control outlet works by 
underwater video camera at intervals of no more 
than five years and immediately after a major flood 
or earthquake (walk-through inspections could be 
limited to 20-year intervals unless inspections with 
video cameras indicate the need for earlier inspec- 
tions). 

In May of 1991 an independent consultants' 
review board was convened to report recornmenda- 
tions for Upper Feather River dams (Antelope, 
Frenchman, and Grizzly Valley). At the meeting, 
the board presented the following recommenda- 
tions: 

Antelope Dam. Readings of selected observation 
wells should be discontinued. The installation of 
strong motion accelerographs was not considered 
as essential to monitor the safe performance of this 
facility. 

Frenchman Dam. Conduit stress cells and the 
cross-arm device should be deleted from the in- 
strumentation program and the seismoscope should 
be removed. Hydraulic piezometers should be re- 
viewed to determine their current applicability and 
dependability. 

Grizzly Valley Dam. The upstream slope of the 
dam should continue to be monitored to ensure that 
the rock fill will provide adequate wave protection. 
A repetitious annual photographic record of the 
upstream and downstream faces of the dam should 
be maintained. 



TABLE 16 
Repairs and Modifications to Facilities in 1990, by Month 

Month Facility Description 

Alamo Generating Plant 

California Aqueduct. Mile 56 

Devil Canyon Generating Plant 

Pearblossom Pumplng Plant 

Wheeler Ridge Pumping Plant 

William R. Glanelli PumplngGeneratlng Plant 

Thermaltto Generating Plant 

Dos Amigos Pumplng Plant 

Unit 1 out of service from January 1 to February 2 to install turbine mechanical seals. 

Out of service for repairs after drilling holes and inserting grout couid not repalr a large 
leak. Concrete lining of Pool 10 removed and replaced. Aqueduct back in service July 10. 

Unit 1 out of service from January 1 to February 2 to repair brakes. 

Units 1,2,3,5, and 6 out of service during January to replace the discharge valve 
upstream 0 rings and valves on cooling water intake screen. 

Unit 4 out of service from January 1 to August 30 to rewind stator and to repair discharge 
valve. 

Unit 1 out of service from January 1 to February 16 to repair head cover. 

Unit 6 out of service from January 2 to January 18 for to install a new acoustical velocity 
flow meter. Unit 5 out of sewice from January 24 to February 3 to replace.the 0 ring on 
turbine shutoff valve downstream seat 

Unit 4 out of senrice from January 3 to January 12 to remove several poles and repair 
amortisseur straps. 

February California Aqueduct, Pool15 

East Branch, Califomla Aqueduct 

Oso Pumplng Plant 

Thermalito Generating Plant 

Pml15 drawn down to elevation 321.0 to permit construction of a tumout for Panoche 
Water District at mile 07.48. Cofferdam installed around work area, and water level 
returned to normal minimum pool elevation of 328 feet. Work completed on tumout and 
cofferdam removed February 1. 

East Branch of California Aqueduct opened on February 2 after being closed and drained 
downstream of Pearblossom Pumping Plant for East Branch Enlargement construction. 
Section of the Mojave Siphon near Silverwood Lake lined; cutlet structure of Pearblossom 
Pumping Plant modified for addition of two new discharge lines; and San Bernardino 
Tunnel outlet bifurcation modified to accommodate enlargement of Devil Canyon Power 
Plant Also, pools upstream of Pearblossom Pumping Plant lowered for Antelope Valley- 
East Kern Water Agency to install two new tumwts and to convert two existing turnouts 
from temporary to permanent. 

Unit 8 out of service from February 8 to July 18 to replace impeller. 

Unit 3 out of senrice from February 5 to February 16 to replace turbine shut-off valve 
downstream seat. 

March 1 4 d  1 Coastal Branch. California Aqueduct On March 5 drawdown on Pool 6 of the Coastal Branch, Califomla Aqueduct, started so 
divers could repalr leak in Ilnlng. In November, pools 5 and 6 completely drain* so 
maintenance could successfully repalr leak In Pool 6 and clean Pool 5. Pools watered up 
on November 17. 

~pdl19901 1 Harvey 0. Banks Pumping Plant Unit 7 out of service from April 4 to August 22 to repalr Impeller. 

~.gust1#l I A. D. Edmonston Pumping Plant Unit 7 out of service from August 10 to November 29 to replace thnrst bearing. 

May 1990 

Thermaiito Generating Plant Unit 6 out of service from August 18 to October 28 to install new voltage regulator. 

Dm Amigos Pumping Plant Unit 2 out of service from September 5 through end of 1990 for machining of motor shafl 
and hub. 

Harvey 0. Banks Pumping Plant Unit 5 out of service from September 10 to September 21 to repair oil leak on B Phase 
high-side bushing. 

Thermalito Generating Plant Unit 4 out of senrice from October 1 to October 26 and Unit 2 out of service from October 
27 to November 20 to install new voltage regulator. 

Pearblossom Pumping Plant Unit 4 out of service from October 9 to November 19 to pull rotor and inspect recent stator 
I rewind. 
I 

I 
Dos Amlgos Pumping Plant Un4 6 out of service fmm October 23 through end of 1990 for machlnlng of motor shaft and 

hub. 

I 

~ovembel /1+ William R. Glanelll Pumping-Generating Plant Unit 6 out of service from November 6 to November 16 to repair leak In packing box. 

William R. Glanelll Pumping-Generating Plant Unit 3 out of service from April 13 to April 21 to repair an amortisseur strap. 

William E. Wame Generating Plant Unit 1 out of service from May 1 to May 30 to install new unions on turbine needle 
hydrauUc supply and retum lines. 

Edward Hyalt Generating Plant Unit 4 out of sewice from November 21 to December 11 for impeller cavitation repair and 
to install new control system. 



8. Generating, Buying, and 
Selling Power 

T 0 DELIVER WATER, THE STATE WATER 

Project (SWP) needs a dependable, eco- 
nomical source of electric power. Operat- 

ing as a bulk power agency since 1983, SWP 
obtain$ that power from its own facilities and from 
other utilities. 

When obtaining power, the Department of Water 
Resources takes advantage of the flexibility in 
operating SWP's energy facilities by buying and 
selling power on the open market. For example, in 
total, SWP water facilities consume more power 
than they produce; and SWP must obtain power 
from other utilities. 

However, because SWP can control the timing 
of its pumping load, it sells power to other utilities 
during on-peak periods, usually during the day, and 
minimizes the cost of power it purchases by maxi- 
mizing pumping during off-peak periods, usually at 
night. 

By taking advantage of the flexibility in operat- 
ing its facilities, the Department tries to make the 
most economical delivery of water to contractors. 

Information about the total energy used by SWP 
as well as information about SWP's sources of 
power and markets for surplus power is included in 
this chapter. 

Total Energy Used 

In calendar year 1990 the total amount of energy 
used at SWP's 20 pumping and power plants, 

including 0.22 billion kilowatt hours (kwh) in 
losses due to transmitting energy to SWP plants, 
was 8.39 billion kwh. That amount is approxi- 
mately 10 percent more than the amount used in 
1989. A 21 percent increase in water deliveries to 
the Metropolitan Water District of Southern 
California from 1989 to 1990 was the major reason 
for the increase in the amount of energy consumed. 

Table 17, "Amounts of Energy Used in 1990 and 
Sources of Energy, by Month," includes informa- 
tion about energy used each month at SWP's 20 
pumping and power plants and lost through trans- 
mission. Table 17 may be found at the end of this 
chapter. 

According to terms and conditions of various 
water conveyance contracts and exchange agree- 
ments, some water belonging to the Central Valley 
Project (CVP) is pumped through SWP's Harvey 
0. Banks Delta Pumping Plant and through the 
CVP-SWP joint-use facilities at Dos Arnigos and 
Gianelli Pumping-Generating plants. The U.S. 
Bureau of Reclamation (USBR) furnishes the 
energy for pumping its water. 

Table 18, "Energy Used in 1990 for Pumping at 
Joint-Use Facilities, by Month," includes informa- 
tion about the total amount of energy used for 
pumping at each joint-use plant, the energy fur- 
nished by USBR, and the derivation of the net 
energy used by SWP as indicated in Table 17. 

Table 18, which may be found at the end of this 
chapter, also includes information about the 
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derivation of SWP's share of energy generated at 
Gianelli Pumping-Generating Plant. 

Energy Produced 

The State Water Project's main power genera- 
tion resource is the Hyatt-Thermalito power com- 
plex located in Oroville, California, and operated 
by the Oroville Field Division. 

In 1990, 1.52 billion kilowatt-hours (kWh) of 
energy was generated at Hyatt-Thermalito. That 
amount was approximately 20 percent more than 
the amount generated in 1989. However, as a result 
of lower-than-normal rainfall in the Feather River 
watershed during calendar year 1990, the output of 
Hyatt-Thermalito was substantially less than the 
estimated average annual output of 2.2 billion 
kwh. 

Energy generation at SWP's aqueduct recovery 
plants, Algrno, Castaic, Devil Canyon, Gianelli, 
and Warne, totaled about 1.85 billion kWh in 1990, 
about 19 percent higher than the amount generated 
in 1989. In 1990 Bottle Rock Powerplant provided 
0.058 billion kWh; and Reid Gardner Unit No. 4 
supplied 1.45 billion kWh in 1990. 

Energy Purchased 

The State Water Project purchases energy from 
other utilities through long-term contracts and 
short-term purchases. In 1990, the Department pur- 
chased 2.5 l billion kwh of energy at a cost of 
$60.34 million. Associated costs for transmission, 
energy losses, and dispatching services totaled 
$14.95 million. 

Other SWP purchases, including costs for 
royalty payments for steam fields at Bottle Rock 
Powerplant and the debt service at Pine Flat Power- 
plant, totaled $9.92 million. Table 19, "Amounts of 
Power and Transmission Services Purchased in 
1990 and Costs of Purchases," includes specific 
inf~~nat ion  about those costs. The table may be 
found at the end of this chapter. 

Information about energy obtained through long- 
term contracts and short-term purchases follows. 

Long-Term Contracts 

Long-term SWP hydroelectric power resources 
are obtained through contracts with the Kings 
River Conservation District (KRCD), Los Angeles 
Department of Water and Power (LADWP), and 
the Metropolitan Water District of Southern Cali- 
fornia (MWDSC). 

According to terms of the KRCD contract, the 
Department receives the total output of the 165- 
megawatt (MW) Pine Flat Powerplant. The plant 
furnished 0.08 billion kWh to SWP in 1990. 

Through a cooperative development agreement 
with LADWP, the Department receives energy in 
amounts based on the amount of water scheduled 
weekly through Castaic Pumping Plant. In 1990, 
0.77 billion kWh was provided to the Department. 

As part of the MWDSC contract, the Depart- 
ment receives energy from five small hydroelectric 
power plants on the MWDSC system (30 MW total 
capacity). A total of 0.22 billion kWh was received 
in 1990. 

The Department also has an exchange agreement 
with the Southern California Edison Company 
(SCE). According to terms of the 1979 power con- 
tract between the Department and SCE (in effect 
since April 1983), part of the output of the Hyatt- 
Thermalito complex and all output of Alarno and 
Devil Canyon power plants are delivered to SCE. 

Generally, the energy is delivered during on- 
peak periods, and a greater amount is returned to 
the Department during off-peak periods. The ad- 
ditional energy is primarily considered to be pay- 
ment for the generating capacity made available to 
SCE. 

According to terms of the 1981 capacity ex- 
change agreement with SCE (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. Those two 



exchamga: agreements provided SWP with a net of 
about 8.88 billion kWh in 1990. 

The Department also has a contract with TERA 
Power Corporation for the purchase of energy pro- 
ducedattBethany Wind Park, near the South Bay 
Pumping Plant. About 45 wind turbines were 
operational at the end of 1990, providing about 
.004 billion kWh of wind-generated energy during 
the yep. 

~ a d l e  17 includes information about the monthly 
quantjcies of energy delivered and returned under 
those contracts. The net gain to SWP during 1990 
was 2,95 billion kWh. See "Energy Sources from 
Long-Term Agreements" in Table 17 for additional 
infoqation. 

, Short-Term Purchases 

Existing resources and long-term power and 
transhission contracts ensure that SWP has enough 
power to meet long-term needs. If SWP's power 
requirements exceed resources at a specific point in 
time, short-term purchases are made to meet the 
differknce. 

In 1990 SWP purchased short-term energy from 
17 utilities. The total amount of short-term energy 
purch_lases was 2.23 billion kWh. For additional 
information, see "Purchases" in Table 17. 

Poduer Sold 

When generation from SWP7s power resources 
excedds requirements, the Department sells this 
excess power on the market. Currently, the Depart- 
ment has contracts with approximately 30 utilities. 
Through these contracts, the Department sells 
excess capacity and energy at points of delivery 
accessible to both parties. The Department sells 
excess capacity and energy on a short-term basis at 
market rates. 

Indetermining the most advantageous time to 
sell power, the Department considers projected 

SWP operations and changes in the power market 
as well as energy losses and transmission and 
dispatching costs. 

Total energy sold to 19 utilities in 1990 was 1.44 
billion kwh, which resulted in revenues of $35.35 
million. The Department also received a total of 
$15.1 1 million in revenues for peaking capacity 
payments or transmission sales from the following 
utilities: 

City of Anaheim 
(Peaking capacity) 

City of Azusa 
(Peaking capacity) 

City of Banning 
(Peaking capacity) 

City of Colton 
(Peaking capacity) 

Los Angeles Department of Water and Power 
(Peaking capacity foregone) 

Modesto Irrigation District 
(Peaking capacity) 

Nevada Power Company 
(Peaking capacity) 

Northern California Power Agency 
(Transmission payments) 

City of Riverside 
(Peaking capacity) 

City of Santa Clara 
(Transmission payments) 

Southern California Edison 
(Peaking capacity and transmission pay- 

ments) 
Turlock Irrigation District 

(Peaking capacity) 
City of Vernon 

(Peaking capacity) 
Information about the amount of energy sold and 

the revenue received may be found in Table 20, 
"Total Amounts of Energy Sold in 1990 and 
Revenue from Sales," at the end of this chapter. 



TABLE 17 
Amounts of Energy Used in 1990 and Sources of Energy, by Month 

(Millions of kilowatt-hours) 
M d  

~ U d a a d S a r r r o J E H l g  ~ Jan. Feb. Mar. Apr. Moy JYM July Aug. S.P. 00d Na. D a . 1  T d  

EmrgyUssdbyRorpbgandPoPMs 
A 0. Wnmnslon Punping Plent 
Alamo Po*nr Plant (Stdon &) 

Hlll Punping Plant 
e s r k e r ~ P u m p b g P l u n l  
Buaa V i  Punping Plsnt 
ChrhunanPurpbgPlsnt 
CmQlia Punrdna Plant 
osl ~ a l b  P& Plant 

Lae Periflae Punping Plant 
P- pU",,i& P h i  
Oso Punping P h i  
souh Bay Punphg P m  
~ R I d a s P u n m ! n n P l a n t  

soheduled Hih Vdlags TrsmM$sErm Une Lossas 8.81 10.12 26.20 23.94 1535 11.11 15.99 23.49 23.08 22.10 21.59 16.83 218.70 

T d ~ R s s u h s d  6SXB 837.62 80295 m282 WWS 608.49 747.31 76786 744.66 717.30 670.68 448.64 837.77 

w c ~ n ) l ~ n p &  
(iiandli PunpbgQeaetbg Plant ( S W  share) 
~--po*aplant 

N- celamnia P- &, ~c&fioha;lge 
San Bsmardlno v Water Dkbid southem 
CXiomia E d b % ~ ~  

E n s s r - ~ L o n o T ~ b - - -  
-Po*nrPlani 99.00 73.14 
MstmpoSten Water Dtsbb( of soulhem CaWmnia Hyddec4da Plants 14.16 12.57 
Pine Flat Pcmwplml (02s) ( 0 2 )  
PasrErohangsDelhsredloSCE 
PoExohangsRsodrsdhwnSCE 

@la) (Ll32 
431.81 

TERAParacofpcdm 0.01 0.06 

3.73 2ae 0.63 4e.s 21.82 (0.17) pie)  (0.18) (02s) 7e.w 
(16025) (237.64) (21022) (203.43) (231.05) (21828) (147.32) (18338) (145.88) (166.14) (2.OBB.99) 
435.23 288.02 3 W 7  253.79 28826 31348 28022 Pe.77 199.02 480.62 3.97997 

025 0.40 0.43 0.87 0.61 0.45 0.48 0.15 0.06 0.00 3.57 
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8orma3lb P- ~dnin& 
British ColumMa Pawa &or( comomtlon 
ElPwEbDMcConpay 
Eueene Wata and EIedh bad  
MahoPowercoqmIly 
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Energy Used in 1990 for Pumping at Joint-Use Facilities, by Month 
(Millions of kilowatt-hours) 

Harvey 0. Banks Delta Pumplng Plant 
Energy Metered 116.07 104.73 115.83 92.21 6.82 6.27 45.17 62.33 44.20 41.83 39.23 50.02 724.71 
Less Energy Scheduled by U. S. Bureau of 
Reclamation (USBR) for Central Valley Project (CVP) 0.00 0.00 0.00 0.00 0.00 0.00 (10.60) (6.51) (10.97) (18.14) (6.17) (8.55) (60.94) 
Energy Used for SWP Pumping 116.07 104.73 115.83 92.21 6.82 6.27 34.57 55.82 33.23 23.69 33.06 41.47 663.77 

Name qfFaility and Use 

- - 

Doe Amigos Pumping Plant 
Energy Metered 35.04 49.67 44.16 38.41 43.61 63.36 78.68 52.63 28.67 27.54 21.72 18.71 502.20 
Less Energy Scheduled by USBR for CVP Pumping (8.94) (22.85) (14.32) (10.49) (15.33) (22.53) (26.02) (12.41) (0.89) (0.95) (1.98) (1.98) (138.69) 
Less Energy Scheduled by USBRfor Station Service 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Enerav Used for SWP Pum~ina 26.10 26.82 29.84 27.92 28.28 40.83 52.66 40.22 27.78 26.59 19.74 16.73 363.51 

Gianelll PumpingGeneratlng Plant (Generating) 
Energy Metered 0.00 5.18 0.00 1.64 76.29 109.92 90.81 36.54 13.22 20.71 6.42 2.81 363.54 
Less Energy Scheduled by USBR for CVP Pumping 0.00 (5.28) 0.00 0.00 (22.69) (43.57) (34.53) (16.77) 0.00 (3.36) 0.00 0.00 (126.20) 
SWP Share of Energy Generated 0.00 (0.10) 0.00 1.64 53.60 66.35 56.28 19.77 13.22 17.35 6.42 2.81 237.34 

Glanelli PumpingQenerating Plant (Pumplng) 
Energy Metered 111.27 46.83 74.29 68.14 0.86 3.69 0.27 6.18 22.33 3.91 13.74 36.05 387.56 
Less Energy Scheduled by USBR for CVP Pumping (51.62) 0.00 (18.65) (29.79) 0.00 (3.41) 0.00 (5.47) (21.67) (3.1 8) (12.46) (28.24) (174.49) 
LessEnergyScheduledbyUSBRforStationService (0.06) (0.24) (0.26) (0.24) (0.29) (0.14) (0.08) (0.29) (0.22) (0.36) (0.35) (0.44) (297) 
Energy Used for SWP Pumping 59.59 46.59 55.38 38.11 0.57 0.14 0.19 0.42 0.44 0.37 0.93 7.37 210.10 

La8 Perlliae Pumplng Plant 
Energy Metered 0.14 0.48 0.69 0.90 1.40 1.55 1.77 1.11 0.47 0.49 0.26 0.56 9.82 
Less Energy Scheduled by USER for CVP Pumping 0.00 (0.07) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (0.07) 
Energy Used for SWP Pumping 0.14 0.41 0.69 0.90 1.40 1.55 1.77 1.11 0.47 0.49 0.26 0.56 9.75 

M a d l  
Jon Feb. Mar. Apr. May June July Aug: Sep. Od. Nov. Dec. Total 



TABLE 19 
Amounts of Power and Transmission Services Purchased in 1990 and Costs of Purchases 

- - -- 

EncrllJl T r m s m k h  T d  - c a  c a  ca 
N a t % f m P m  n P @ M p -  (kwh) (Dollars) (Dollars) (Dollars) 

I 

Power errdTran8mlsslon Wdmma 
I 

Arizona Public Senrice Company 
Bonneville Power Administratian 
British Columbia Power Export Corporath 
El Paso Electrlc Company 
Eugene Water and Elecbic Board 
Idaho Power Company 
Kings River Conservation District 
Los Angeles Department of Water and Power 
Metropolitan Water Dlstrld of 
Southern California 

Montana Power Company 
Nevada Power Company 
Northern California Power Agency 
Pacific Gas and Electric Company 

Pacific Gas and Electric Company, 
Swthern California Edlson Company, and 
San Dlego Gai and Electric Company 

PacHic Power and Ugh Company 
Portland General Electric Company 

Puget Sound Power and UgM Company 
Salt River Agricultural Improvement and 
Power District 

Seattle City Ught 
Southern California Edison Company 
TERA Power Corporation 
Washington Water Power Company 
Western Area Power Administration, 

Nonfirm energy 
Rrm end nonfirm energy 

I 
Firm and nonfirm energy and capadty 
Nonflrm energy 
Nonfirm energy 
Nonffrm energy 
Hydroelecbic energy 
Nanfim energy, transmission 

Hydroelectric energy 
Nonfirm energy 
Transmission 
Nonfirm energy 
Firm and nonffrm energy, capacity 
and transmission 

I EHV transmission 
Nonfirm energy I 

Rrm and nonfirm energy and 
return storage 

Nonfim energy . I 

Nonflrm energy I 

Nonfim energy 
Capadty and transrnlsslon I 

Wind energy 
Nonfimenergy ' 

I 

Lower Colorado , Nonfirm energy 27,330,000 , 508,965 j , 508.965 1 
Subiodal , 2,506,747,408 , 60,408,510 1 14,848,839 75,355,349 

Other Purchases ! 1 + I 
I 

Coleman Partnership and Fluld I 1 I 

Bottle Rock steam field royalty Energy Corporation 
Payments I 1 100,242 ' 

Kings River Conservation District Plne flat operation and maintenance i 
I i 2,545,855 i 

Pine Rat debt service 5,330,751 / 
Northern California Power Agency e Rock steam field drlllng i I 

I 1,703.964 
I 

Paciflc Gas and Electric Company e Rock transmission and I 

maintenance 
i 

224,523 
ssion facilities 1 

I 
I 

I 
; ~wiwr~h ip  I 15,071 / 
I 1 i 1 
) 9,920,406 

Total 85,275,755 



TABLE 20 
Total Amounts of Energy Sold in 4990 an8 Revenme from SaIes 

City of Anaheim 36,199,000 960,565 1,139,400 2,099,965 
City of Azusa 18,326,000 485,639 424,800 91 0,439 
City of Banning 5,752,000 152,428 189,900 342,328 
Ci of Colton 20,517,000 543,701 480,840 1,024,541 
Los Angeles Department of Water and Power 696,100 696,100 

Modesto lnigation District 245,161,000 6,342,732 877,500 7,220,232 
Nevada Power Company 235,003,000 6,027,768 2,599,932 8,627,700 
Northern California Power Agency 17,538,000 454.71 0 277,949 732,659 
Pacific Gas and Electric Company 1 10,031,000 2,186,465 2,186,465 
Portland General Electric 1,200,000 24,000 24,000 

Puget Sound Power and Light Company 15,107,000 425,504 425,504 
City of Riverside 37,384,000 983,537 759,600 1,743,137 
Sacramento Munidpal Utility District 59,049,000 1,325.31 9 1,32531 9 
Salt River Agricultural improvement and Power District 5,910,000 163,980 163,980 
San Diego Gas & ElecMc Company 250,000 6,000 6,000 

Ci of Santa Clara 39,679 39,679 
Southern California Edison (a 157,033,000 2,861,353 1,058,132 3,919,484 
Turlodc Irrigation District 171,064,000 4,266,943 1 ,~O,OOO 6,036,943 
City of Vernon 302,778,000 8.143.41 2 4,800,000 12,943,412 
Total 1,438,302,000 $35,354,058 $15,113,832 $50,467,887 

Name C g P w c k e r  

a) In addition to amounts listed, total value of 2,560,000 kwh of energy delivered to SCE ~ccording to the generaUon replacement agreement with the Deparlment 
is $67,101. The Department delivered that energy to replace generation lost because of water diverted from Santa Ana and Mill Creek by San Bemardino 
Valley Municipal Water District. 

AmountofEnugy 
Soid 

(Kilowatt-hours) 

R ~ u w c W  
Energy S& 

(Dollars) 

Revuurcfrm 
C q M  
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T d  
Power Sales 
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1 9. Reviewing Environmental 
I Regulations 

EPORE 1960, THE ENVIRONMENTAL 

i&pacts of damming rivers and conducting 
related activities necessary to store and 

deliver' water were, at times, not fully considered. 
In the late 1960s, however, perceptions changed. 
Water came to be viewed as a common resource to 
be shared by all users. And increasingly, water, 
along with other natural resources, came to be seen 
as part of a larger ecosystem that deserved to be 
protected. 

As a result, state and federal legislators enacted 
many laws designed to protect the environment. 
Some of the most comprehensive include: 

National Environmental Policy Act (Title 42, 
united States Code sections 432 1-4370 

[19691) 
~hdbral Endangered Species Act (Title 16, 
United States Code sections 153 1 - 1544 

[19731) 
Section 404 of the Federal Water Pollution 

Control Act (Title 33, United States Code 
Section 1344 [1977]) 
California Environmental Quality Act (Public 
Resources Code sections 2 1000-2 1 1 17 . 

[19701) 
Caljfornia State Endangered Species Act 

(Pidh and Game Code sections 2050-2068 
[i9$41) 

In addition, when making administrative deci- 
sions affecting water and when issuing water rights 

permits, agencies are mandated to consider the use 
of water as a habitat for fish, wildlife, and plants as 
well as for recreational purposes and as a source of 
aesthetic pleasure. 

The authority for agencies to consider those uses 
is the public trust doctrine, an outgrowth of the 
landmark decision in National Audubon Society v. 
Superior Court of Alpine County (1983). Some 
legal scholars contend that of all environmental 
laws and regulations, the public trust doctrine has 
the potential to most seriously affect the ways in 
which water is used in California. 

When the Department of Water Resources plans 
and implements programs related to the State 
Water Project (SWP), it takes into account the 
appropriate environmental laws and doctrines, par- 
ticularly those listed in the previous paragraphs. A 
basic understanding of those laws and doctrines is 
likely to facilitate an understanding of the Depart- 
ment's complex environmental management activ- 
ities; 'therefore, information about these laws is 
included in this chapter. The descriptions are 
organized in two categories, "Legislation" and 
"Public Trust Doctrine." 

Legislation 

Information about the National Environmental 
Policy Act (NEPA), California Environmental 
Quality Act (CEQA), Federal Endangered Species 
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Act, California State Endangered Species Act, and 
Section 404 of the Federal Water Pollution Control 
Act is included in this section. 

Environmental Policy Acts 

The National Environmental Policy Act man- 
dates the federal government to use all practicable 
means consistent with other considerations of 
national policy to protect and enhance the quality 
of the environment. All federal agencies must 
prepare an environmental impact statement (EIS) 
for actions significantly affecting environmental 
quality. 

California's Environmental Quality Act is one of 
the first state environmental assessment acts 
patterned after the National Environmental Policy 
Act. According to CEQA, agencies are required to 
(1) disclose, through an environmental impact 
report (EIR), the significant effects proposed 
projects would have on the environment; and 
(2) search for ways to reduce or avoid the environ- 
mental damage. Through the environmental review 
process, citizens have an opportunity to learn about 
those significant effects and if the project is 
approved, the reasons for approving the project. 

The procedures involved in the environmental 
review process require agencies to: 

1. Provide a description of the proposed project. 
2. Identify the lead and cooperating agencies 

involved in the project. 
3. Determine the scope of study with public and 

governmental agency participation. 
4. Prepare and distribute a draft EIS or EIR. 
5. Conduct a public hearing to receive com- 

ments on the draft. 
6. Prepare the final EIS or EIR. 
7. If the project is approved, prepare and file 

applications for permits required to imple- 
ment the project. 

The Department follows those procedures when 
it considers the environmental impacts that could 

result from certain decisions it makes concerning 
SWP.' 

Of all procedures conducted by agencies, the 
scoping phase is particularly important. Occurring 
early in thereview process, the scoping phase 
provides the public and governmental agencies 
with an opportunity to identify the issues and topics 
to be considered in the draft environmental impact 
statement or report. That information is essential to 
agencies because they depend on the information 
they receive to identify and evaluate responsible 
alternatives and to identify potential environmental 
and socioeconomic impacts of the project. 

Consequently, participants have the responsibil- 
ity to raise issues during the scoping phase and not 
just after the draft environmental document is 
prepared. If questions are raised late in the review 
process, time may not be available to give those 
questions the same consideration as those raised 
earlier. In addition, the scoping phase helps agen- 
cies to determine data and information still needed, 
develop a work schedule, and allocate resources for 
preparing and distributing the draft environmental 
document for public review and comment. 

Endangered Species Acts 

In planning for and operating the State Water 
Project, the Department must consider the effects 
its actions will have on organisms-plants, birds, 
reptiles, fish, and mammals-listed as threatened 
or endangered according to the Federal Endangered 
Species Act and the California State Endangered 
Species Act. An endangered species is one in 
danger of extinction in all or a significant portion 
of its range; a threatened species is one that is 
likely to become endangered. 

'CEQA applies only to projects sponsored by state agencies. 
Federal agencies are required to follow NEPA. The Department ' 

operates many projects in cooperation with the federal government. In 
those cases the environmental review process specified in both CEQA 
and NEPA must be followed. 



The acts are designed to protect threatened and 
endangered species by: 

1. Listing endangered and threatened species 
2. Ensuring federal and state agencies adopt 

measures to protect the species during the 
design and construction of the project 

3. Prohibiting the taking of endangered species 
One important aspect of the acts is preserving 

habitat that is critical to the survival of the threat- 
ened or endangered species. 

Water Pollution Control Act 

Section 404 of the Federal Water Pollution Con- 
trol Act (Clean Water Act) requires a permit from 
the U.S. Corps of Engineers for any activity that 
results in disposal of dredged material or placement 
of fill material in the waters of the United States. 

On the surface, that requirement may seem sim- 
ple. However, the Federal Water Pollution Control 
Act, including Section 404, has been broadly inter- 
preted by the federal courts to include its applica- 
tion to structures or fills introduced into U.S. bod- 
ies of water. Moreover, Section 404 applies to all 
interstate waters and waters within a state that may 
be used for interstate or foreign commerce. Those 
waters include those from which fish may be taken 
and sold in interstate commerce and waters that: 

1. Ihterstate travelers may use for recreation. 
2. Could be used for industrial purposes by 

industries in interstate commerce. 

In essence, Section 404 may apply to virtually 
all significant bodies of water within a state. 

Public Trust Doctrine 

In its 1983 decision in National Audubon Society 
v. Superior Court of Alpine County, the California 
Supreme Court first clarified the scope of the pub- 
lic trust doctrine. According to the doctrine, the 
state holds navigable waters and their underlying 
lands in trusts to protect public interest. 

The interests historically protected were com- 
merce, navigation, and fisheries. Courts later ex- 
panded the doctrine to protect the public's stake in 
recreation, fish and wildlife habitats, scenic values, 
and environmental preservation. 

In the Audubon case, the Supreme Court held 
that: 

Water rights licenses are subject to the public 

trust doctrine. 
When issuing water rights permits, the state 
must consider public trust values. 
The state has a continuing duty to supervise 
and reorder existing water rights. 

Many observers of water management policies 
have indicated that changes in environmental laws 
are likely to come about as a result of lawsuits filed 
on the basis of the public trust doctrine. 



10. Preserving Delta Resources 

E ~ S  NO AREA IN CALIFORNIA'S WATER 

history has been the subject of more P I investigations or generated more contro- 

1 versy tlpad~ has the Sacramento-San Joaquin Delta, 

I 
738,000 acres of land interlaced with hundreds of 

1 miles of Waterways. 
Natural runoff and flood flows from the Sacra- 

mento, San Joaquin, Mokelumne, and Cosumnes 
rivers flow into the Delta, which receives runoff 
from 49 percent of the state's land area. 

With its concentrated supply of water, the Delta 
supports hundreds of species of fish, wildlife, and 
plants. And as part of an interconnected estuary 
systemlthbt includes the Suisun Marsh and San 
Francisco Bay, the Delta serves as a passageway to 
and from the Pacific Ocean for migrating fish. 
Many orops are grown in the Delta, and it also 
serves as one of California's largest recreational 
areas. 

The Delta also serves as part of a large system 
designed to export water from the northern part of 
the state to at least 20 million Californians in the 
westerq and southern parts. 

The Ddta's channels have been used by the 
Central Valley Project (CVP) since 195 1 and the 
State Water Project (SWP) since 1968 to transport 
water from upstream reservoirs to its southern 
boundary, where pumps put the water into the 
Delta-Mepdota Canal and California Aqueduct for 
distribution south and west. The State Water 

Project also exports water from Barker Slough in 
the northern Delta into the North Bay Aqueduct. 

Over the past 40 years, various federal and state 
agencies, including the Department of Water 
Resources, have participated in developing and 
implementing various programs designed to pre- 

PFRHAPS NO 
serve the Delta as a unique environmental resource. 

AREA IN 
Many of those programs involve: CALIFORNIA'S 

Defining water rights WATER HISTORY 

Determining the levels of salinity acceptable HAS BEEN THE 

for fish and wildlife habitation SUBJECT OF 

Devising various methods to control flooding, 
protect fish and wildlife, and provide for 
recreational activities 

In addition to the Department, agencies particu- 
larly active in managing Delta resources are the 
U.S. Corps of Engineers, U.S. Bureau of Reclama- 
tion, the State Water Resources Control Board, and 
the California Department of Fish and Game. 

Information about their activities is included in 
this chapter, arranged according to the headings 
"Federal Agencies" and "State Agencies." Informa- 
tion about the Department's activities may be 
found in Chapter 11, "Managing Delta Resources." 

Federal Agencies 

Information about the activities of the U.S. 
Corps of Engineers and the U.S. Bureau of Recla- 
mation may be found in the following paragraphs. 

MORE 

INVESIlGATIONS 

OR GENERATED 

MORE 

CONTROVERSY 

THAN HAS THE 

SACRAMENTO- 
SAN JOAQUIN 

DELTA. 



U.S. Covps of Engineers findings from the study will be included in a report 

Part of the U.S. Army, the U.S. Corps of Engi- 
neers is responsible for setting rules for flood con- 
trol in the Delta and issuing permits for activities 
on navigable waters and wetlands according to 
Section 10 of the Rivers and Harbors Act (Title 33, 
United States Code Section 403 [1899]); the Fed- 
eral Water Pollution Control Act (Clean Water Act, 
Title 33, United States Code Section 1344 [1977]); 
and Section 103 of the Marine Protection, Re- 
search, and Sanctuaries Act (Title 33, United States 
Code Section 1413 [1972]). 

In October 1982 the Corps completed a draft 
feasibility report and draft environmental impact 
statement in which the issues of floods; deteriora- 
tion of levees; intrusion of salinity; needs of 
wildlife; and requirements for recreational facilities 
in the Delta were examined. Since that time, the 
Department has been closely coordinating its Delta 
planning programs with the Corps as it updates and 
finalizes its report. 

By May 1990 a draft feasibility cost-sharing 
agreement for completing the study had been draft- 
ed in anticipation of resuming work in July 1990. 
However, at a technical review conference in May 
1990, the Corps decided to review its role in the 
Delta. 

After about a year of analysis and discussion 
between the Corps, the Department, and other 
interested parties, the Corps and Department again 
agreed to move forward with a special feasibility- 
level study for the Sacramento-San Joaquin Delta. 
A revised draft feasibility cost sharing agreement 
was completed in May 1991, signed on May 19, 
1991, and formally initiated on September 5, 1991. 

According to terms of the agreement, the study 
is managed by an executive committee, whose 
members also provide policy direction. A study 
management team oversees and coordinates the 
day-to-day activities of the study. The Department 
of Water Resources and the State Reclamation 
Board represent the state of California. 

The study is organized in two phases. Phase one 
is expected to be completed by March 1993; and 

on the problems and potential solutions involved in 
a long-term management strategy for protecting 
Delta resources. The report will include informa- 
tion on the cost-effective features of the project to 
be examined in detail during phase two of the 
study. 

Phase two, scheduled to begin in 1993 and last 
about four years, will include analyses of alterna- 
tives and a recommended plan of action. In addi- 
tion, the results of the study will include a feasibil- 
ity report and an environmental impact statement. 

The study program could eventually result in a 
federal flood control project in the Delta, which 
would also incorporate many aspects of the Depart- 
ment's planning programs for the Delta. 

U.S. Bureau of Reclamation 

The U.S. Bureau of Reclamation (USBR) man- 
ages the operation of the Central Valley Project 
(CVP), which shares responsibilities for water 
quality in the Delta with SWP. 

The Central Valley Project, started during the 
Great Depression, delivers about eight million 
acre-feet of water a year to contractors in the Sac- 
ramento and San Joaquin valleys and Contra Costa 
and Santa Clara counties and approximately five 
million acre-feet to contractors in San Joaquin 
County. 

Because the Department and USBR share 
responsibilities in the Delta, the Department 
closely coordinates SWP's operation with USBR. 

State Agencies 

This section includes information on the State 
Water Resources Control Board and the California 
Department of Fish and Game. 

State Water Resources 
Control Board 

The State Water Resources Control Board, 
established by the California Legislature in 1945, is 



charged with overseeing water rights and water Bay-Delta Hearings 

quality for the state of California. The Bay-Delta hearings, an extensive multi- 

Composition and Duties phase process, are designed to result in new water 
quality and flow objectives for the Bay-Delta 

The Baard consists of five members estuary. The proceedings are a significant event in 
the governor for four years. A~~oinUnents must recent California water histoly because the Board's 

be approved by the senate. The governor also decisions will profoundly affect all water users, 
appoints the Board's chairperson. including fish and wildlife. 

Amang its many responsibilities, the Board: The proceedings were organized into four 
Issues permits for the use of all water except phases, the evidentiary phase, the water quality 
groundwater and riparian water. phase, the scoping phase, and the water rights 

and loans and grants phase. Information on those four phases follows. 
for constructing sewage facilities. Evidentiary Phase. During the first six months 
Adopts water quality plans, regulations, and 

of the hearings, the Board completed the 
policies. evidentiary phase. The Board received and re- 
sets water quality standards for the viewed more than 40,000 pages of exhibits from 

In imfllementing its mandate set water more than 600 representing more than 60 
quality standards, the Board issued Water Right separate agencies and groups. 
Decision 1485: Sacramento-San Joaquin Delta and 
Suisun Marsh in 1978. In that decision, the Board 

Water Quality Phase. In November 1988 the 
Board began the water quality phase of the pro- 

focused on SWP's and CVP's water right permits 
and operations. ceedings with the release of drafts of two reports, 

Basically, the Board required the two water proj- 
the Water Quality Control Plan for Salinity and the 
Pollutant Policy Document. The final pollutant pol- 

ects tomaintain water quality in the Delta at levels 
icy document was adopted in June 1990 and is 

that would exist if the two projects did not exist. 
being used as a guide by the two regional water 

However, after Decision 1485 was adopted, various 
quality control boards overseeing activities in the 

water users as well as the federal government chal- 
Delta to update their plans for managing the Delta 

lenged it in court. 
In 1986 Judge John Racanelli, writing for the 

basin. 
In the meantime, however, the November 1988 

state court of appeal, cited the National Audubon 
draft of the water control plan, a significant depar- 

Society v. Superior Court of Alpine County case 
ture from the existing plan, generated considerable 

(publia trust doctrine) in ordering the Board to 
controversy throughout the state. 

rethink protections for the San Francisco Bay and 
The Department as well as other agencies 

Delta. In its decision the court broadly interpreted 
expressed concerns with several assumptions about 

the authority of the Board to establish and enforce 
future water demands, alternative supplies, and 

water quality objectives that ensure reasonable pro- 
water project operations that were included in the 

tection of beneficial uses of Delta water as well as 
plan as well as with several factual and legal 

protection for San Francisco Bay. 
aspects and policy statements. 

The court also ordered the Board to consider the 
Subsequently, at its January 1989 meeting, the 

effects of all upstream water uses not just those of 
Board directed its staff to significantly amend the 

the two water projects. 
draft plan and redesign the hearing process. 

To ensure implementation of the court's ruling, 
To address the many technical issues raised by 

the Board, in July 1987, convened the Bay-Delta 
the draft plan, the Board agreed to the proposal to 

hearings. Information about those hearings follows. 



establish several working groups hosted by various 
agencies, including the Department of Water 
Resources; Department of Fish and Game; San 
Francisco Bay Conservation and Development 
Commission; Orange County Water District; U.S. 
Bureau of Reclamation; and the Contra Costa 
Water District. Eight working groups were orga- 
nized; and meetings, open to the public, were reg- 
ularly held. 

During 1990 the Board examined three revisions 
of the plan, which was formally adopted on May 1, 
1991 .' Unlike the November 1988 draft, which 
included objectives for water quality as well as 
objectives for flow, the revised water quality plan 
included only water quality objectives for salinity 
and temperature. Objectives for flow and other 
objectives related to water rights will be included 
in a plan to be adopted after the hearings concerned 
with scoping and water rights. 

Scoping and Water Rights Phases. The Board 
conducted the first scoping phase workshops in 
March and April 1991 to receive testimony on 
planning activities, facilities development, negoti- 
ated settlements, flow objectives, and legislative 
action. Additional staff meetings and workshops 
were scheduled through fall 1991 to develop a 
range of ten alternative measures for protecting the 
uses of Bay-Delta waters. 

By October 1991 the Board is expected to 
present a condensed list of alternatives. Afterward, 
an impact analysis will be performed; and a draft 
environmental impact report (EIR) will be circu- 
lated for review. 

Following the release of a draft EIR in summer 
1992, the Board is scheduled to begin the water 
rights phase of the hearings. At that time evidence 
on the draft environmental impact review docu- 
ment along with information about water rights 

issues will be presented to the Board. After those 
hearings, the Board will adopt a final environmen- 
tal impact report and formulate and adopt a water 
right decision to replace Decision 1485. 

The Board plans to announce its final decision 
by the end of 1992. The water quality control plan 
then will be updated to reflect findings and conclu- 
sions presented by the Board at the end of the water 
rights phase of the hearings. 

Department of Fish and Game 

In addition to advising the State Water Re- 
sources Control Board on all matters affecting fish 
and wildlife, the Department of Fish and Game 
manages the state's endangered species act. 

The Department's biologists review the status of 
each listed species at least every five years and 
recommend steps to be taken to increase its popula- 
tion. A species or subspecies is listed as endan- 
gered by vote of the California Fish and Game 
Commission after petition by citizens or state 
officials. 

Once a species is listed, the Department: 
Monitors its habitat and population trends. 
Recommends to other agencies, including the 
Department of Water Resources, actions for 
protecting the species. 
Develops management plans for protected 

habitats. 
The Department also maintains a statewide 

inventory of California's rare species and natural 
communities. 

'On May 3 1, 199 1, the Golden Gate Audubon Society and others 
filed suit in Sacramento Superior Court against the Water Resources 
Control Board, asserting that the Board violated the California 
Environmental Quality Act (CEQA) and the Porter-Cologne Act by 
not including flow objectives in their water quality'plan. 



11, Managing Delta Resources 

(3 EFFECTIVELY MANAGE WATER IN THE 

Sacramento-San Joaquin Delta, the Depart- 
ment of Water Resources has developed T I  

three Deita water management programs, the North 
Delta,lSouth Delta, and West Delta programs (see 
Figure 16, "Boundaries of North, West, and South 
Delta vqter management programs," at the end of 
this chapter). 

In addition, the Department has developed a 
special flood control program to protect the towns 
of Walnut Grove and Thornton and the eight 
island$ of the western Delta. The flood control pro- 
gram i$ also designed to protect the Delta's water 
quality. 

Infopnation on those water management and 
flood control programs is included in this chapter. 

North Delta Program 

The objectives of the North Delta Program, 
which includes the region north of the San Joaquin 

, River from Threemile Slough eastward, are to: 

1. AllCviate flooding in the north Delta, includ- 
i$g the towns of Thornton and Walnut 
Otdve. 

2. Reduce reverse flow in the lower San 
Jbaquin River. 

I 3. Improve water quality. 

4. Reduce impacts on fisheries. 
5. I&prove SWP' s flexibility and reliability of 

its water supply. 

The program is also designed to improve naviga- 
tion and enhance wildlife habitat and recreational 
opportunities. 

Environmental Review Documents 

The U.S. Corps of Engineers is the lead federal 
agency for the North Delta Program according to 
its regulatory permit authority granted in the Rivers 
and Harbors Act and Section 404 of the Federal 
Water Pollution Control Act (Clean Water Act). In 
March 1989 the Department filed for a permit from 
the Department of the Army for channel improve- 
ments associated with the program; and, as a result, 
the Corps became formally involved in the plan- 
ning process. 

In May 1989 the Corps distributed a public 
notice and published a notice of intent in the Fed- 
eral Register, and the Department distributed a 
notice of preparation. The draft environmental 
impact report/environmental impact statement 
(EIRIEIS) was released for public comment in 
November 1990; the comment period was 
extended to September 30, 199 1. The final EIR/EIS 
is scheduled for release in June 1993. 

THE 
DEPARTMENT 
OF WATER 
RESOURCES 
HAS 

DEVELOPED 

WATER 

MANAGEMENT I 

PROGRAMS TO 

PROTECT 

THE DELTA'S 
UNIQUE 

RESOURCES. 

Review Phases 

As indicated in the environmental documents, 
the North Delta Program will be implemented in 
phases. Actions considered for the first phase 
include: 



Increasing the hydraulic capacity of the 
Mokelumne River by dredging, improving 
levees, and creating levee setbacks 
Enlarging the Delta Cross Channel Gate 

structure 
Testing fish protective measures associated 

with diversions from the Sacramento River . 

The Department prefers (1) dredging the South 
Fork Mokelumne River; (2) enlarging the Delta 
Cross Channel gate structure; (3) enlarging the 
main stem and North Fork Mokelumne River chan- 
nels with a combination of levee setbacks and 
dredging; and (4) testing fish protective facilities. 

The Department's preferences, estimated to cost 
about $290 million in 1990, are expected to result 
in a reduction of the 100-year flood levels in the 
study area by as much as several feet and: 

Improve water quality, 
Improve SWP's reliability by providing an 
additional 140,000 acre-feet of water for 
SWP. 
Reduce the impact of SWP's operations on 
fisheries. 

The environmental analysis and documentation 
process for the first phase of the program is in 
progress. Several important issues must be resolved 
to complete that process, though, including negoti- 
ating measures to protect fisheries and wildlife, 
delineating additional wetlands and analyzing 
impacts, and developing a dredged materials 
management program. 

After completion of the first phase, the project 
will be monitored to determine its effectiveness. If, 
through monitoring, the Department learns that ad- 
ditional work is needed, the feasibility of imple- 
menting additional phases will be evaluated. 

Alternatives for other phases include installing 
partial tide gate structures in the Sacramento River, 
Steamboat Slough, and Threemile Slough and im- 
proving the efficiency of transferring water through 
the Delta by creating a new channel to connect the 
Sacramento River near Hood or Isleton. 

After the environmental documentation has been 
completed, the Department will apply for permits 

and begin final design of the project. First-phase 
construction would take at least two years; the proj- 
ect would be operational in about July 1997. 

South Delta Program 

The South Delta Program is designed to resolve 
local problems with water levels and quality; 
provide means to increase diversions for winter 
banking and storage south of the Delta; and im- 
prove conditions in the Delta for fisheries. 

Proposals 

The environmental review process, currently in 
progress, includes proposals by the Department and 
the U.S. Bureau of Reclamation (USBR) for: 

Constructing up to four barrier facilities in 

south Delta channels to improve local water 
levels, circulation, and water quality 
Enlarging a portion of Middle River to 
improve conveyance and circulation 
Enlarging Clifton Court Forebay from 2,180 

surface acres to about 5,000 acres with new 
intakes at Old River and Middle River 
Obtaining a permit from the U.S. Corps of 

Engineers to increase diversion capability, 
thereby allowing Harvey 0. Banks Delta 
Pumping Plant to pump at 10,300 cfs for 
winter banking 

The proposal preferred by the Department, en- 
larging Clifton Court Forebay, was chosen because 
it provides the Department with (1) the operational 
flexibility necessary to reduce fish losses, including 
young striped bass; (2) capacity to bank water 
south of the Delta in the winter; and (3) improved 
reliability of the water supply. In addition, the 
alternative allows the Department to meet the 
obligations of an agreement with the South Delta 
Water Agency. Also, improved flow patterns will 
help salmon and steelhead trout migrations in the 
San Joaquin River, and conditions for local agricul- 
tural diversions will be improved. 



Wildlife habitat losses due to the enlargement of 
Clifton Court Forebay will be mitigated by adopt- 
ing a wildlife management plan on Sherman Island 
or Twitchell Island and other locations as appropri- 
ate. Also, the Department and USBR have signed a 
framework agreement with the Department of Fish 
and Game to define the area of negotiations. 

A negative declaration for the proposed land 
purchases was published in April 1990. The draft 
EIFUEIS for the program was released in July 1990. 

Two public hearings to obtain input into the 
environmental review process were held on Sep- 
tember 19, 1990, in Sacramento, and September 
20, 1990, in Tracy, California. 

Review Period 

The review period for comments on the draft 
EIRIEIS was extended to September 30, 1991, to 
provide for concurrent review of the South Delta 
Program with the draft environmental documents 
on the North Delta and Los Banos Grandes pro- 
grams, which were released in late 1990. 

The extension also resulted in additional oppor- 
tunities for public participation and input into the 
review process. The Department received com- 
ments from 15 public agencies and 60 private 
parties. The final EIRIEIS is scheduled to be 
released in fall 1992. 

After the final EIFUEIS has been distributed and 
the notice of determination is signed and filed, state 
and federal regulatory agencies may then complete 
final actions on permits required to construct and 
operate the proposed facilities. 

West Delta Program 

The four significant issues being considered in 
the West Delta Program concern flood control, 
water quality, reliability of the water supply, and 
protection of wildlife. 

The program includes the following eight 
objectives: 

1. Enhancing SWP's reliability 
2. Identifying potential wildlife habitat mitiga- 

tion projects 
3. Improving flood control 
4. Increasing recreational opportunities 
5. Meeting the water supply and water quality 

needs of the western Delta 
6. Minimizing subsidence and oxidation of peat 

soils 
7. Protecting highways and utilities 
8. Providing habitat for waterfowl and wildlife 

Investigations 

As part of the program, the Department of Water 
Resources and the Department of Fish and Game 
have been investigating water management needs 
in the western portion of the Delta. 

That investigation, focused on Twitchell Island 
and Sherman Island, was initiated in 1981 through 
a contract between the North Delta Water Agency 
and the Department. 

The contract called for protecting the water sup- 
ply of or constructing an overland water supply 
facility for Sherman Island, which is located at the 
confluence of the Sacramento River on the north 
and the San Joaquin River on the south. Sherman 
Island, also bordered by Threemile Slough on the 
east and by Sherman Lake and the Lower Sherman 
Island Wildlife Area on the west, is home to about 
200 people. 

The island is crossed by Highway 160, a major 
artery connecting Sacramento and the Antioch- 
Pittsburg areas. Several electrical transmission 
lines cross the island, and several underground gas 
fields are located there. 

Twitchell Island is an agriculturally based island 
located northwest of Sherman Island. The island is 
bordered on the north by Sevenmile Slough, on the 
west by Threemile Slough, and to the south and 
east by the San Joaquin River. The island, home to 
about 20 people, is accessible by country roads and 



contains some gas fields. One recreational area, 
0 . ~ 1  Marina, exists on the island. 

Western Delta islands are important for protect- 
ing the Delta's water quality and the reliability of 
SWP's water supply. In addition, because these 
islands are situated where fresh river water and 
salty bay water meet and mix, the islands' levees 
are important for preventing permanent flooding, 
which would result in increased saline and chloride 
levels in water flowing around the Delta's west end 
to Harvey 0. Banks Delta Pumping Plant. 

Alternatives 

Through preliminary investigations of Twitchell 
Island and Sherman Island, several concerns have 
been identified, including changes in the agricul- 
tural economy, increased maintenance costs for 
levees, and continued changes in land subsidence. 
Because of those concerns as well as a growing 
recognition of environmental needs, planners have 
considered alternatives to (1) constructing an 
overland water supply facility on Sherman Island; 
and (2) meeting other West Delta Program objec- 
tives on adjacent West Delta islands. 

One alternative is to change land-use practices 
on the islands by implementing wildlife manage- 
ment plans. As a result of those plans, designed to 
be implemented in conjunction with other Delta 
management plans, several thousand acres of 
habitat for wildlife and waterfowl as well as for 
recreational areas could be provided and subsi- 
dence could be reduced. If Sherman Island is 
developed, the need for an overland facility would 
be eliminated. 

In addition, rehabilitating the levees would help 
. to reduce floods and increase the reliability of 

SWP's water supply. (Specific information about 
the plan is included in a feasibility report prepared 
by the Department of Fish and Game and released 
in October 1988.) 

At this time, more than 51 percent of the land on 
Twitchell Island has been purchased; and the 
Department is negotiating to purchase an additional 
30 percent. The land will be used to develop 

recreational areas and a habitat for wildlife, thereby 
increasing reliability of SWP's water supply; 
reducing subsidence through changes in land use 
practices; and reducing floods through levee 
rehabilitation. 

An interim management plan for the island will 
be completed by January 1992, and the final 
wildlife management plan, within the next two 
years. 

The Department of Water Resources and the 
Department of Fish and Game contacted landown- 
ers on Sherman Island to investigate their willing- 
ness to sell their land or allow an environmental 
easement. Landowners indicated a willingness to 
sell but were not satisfied with the terms and 
appraised values determined by the Department of 
Water Resources. 

The Department is working with the North Delta 
Water Agency and landowners on Sherman Island 
to identify terms acceptable to landowners. In the 
meantime, as an alternative, the Department is 
continuing with plans for Twitchell Island along 
with other West Delta islands. 

Special Flood Control 
Program 

As a result of the Delta Hood Protection Act 
passed by'the California Legislature in March 
1988, $12 million is to be appropriated each year 
until January 1,1999, for the development of two 
programs designed to prevent flooding in the Delta: 
the Delta Levee Maintenance Subventions Program 
and the Special Flood Control Program. 

The following section includes information 
about the Department's participation in the Special 
Flood Control Program. 

Protection of Towns 

The Special Flood Control Program includes a 
mandate for protecting the towns of Walnut Grove 
and Thornton and the eight islands of the western 



Delta-Bethel, Bradford, Holland, Hotchkiss, Jer- 
sey, Sherman, Twitchell, and Webb. 

Those islands require protection because of their 
urban areas and public facilities and because they 
are critical to the protection of the Delta's water 
qudlity. Because fresh and salt waters mix nearby, 
flooding any of those islands would allow saline 
water to intrude further into the Delta. 

In July 1989, the legislature approved the flood 
coqtrol plan for Thornton and Walnut Grove. In the 
plan some immediate levee improvements were 
recbmmended as well as several long-term im- 
provements to levees, channels, and facilities. Im- 
plementation of the plan began in 1990. 

Since 1990, a financial study of local cost- 
sharing possibilities has been completed and a cost- 
sharing agreement has been signed between the 
Department and Reclamation District 348. The 
final design will be completed in September 1991 ; 
and construction is expected to begin in spring 
1992. 

Implementation 

A long-term plan, Actions and Priorities, Delta 
~ l o h d  Protection Act, Eight Western Delta Islands, 
was approved in May 1990 by the California Water 
Commission as the second step in implementing 
the flood control program. 

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

1. Rehabilitating threatened levees 
2. Documenting levee encroachments on Bethel 

Island and Hotchkiss Tract 
3. Investigating subsidence 
4. Coordinating efforts to use imported dredged 

material for rehabilitating levees 
5. Verifying elevations in the Delta using a 

Global Positioning System Survey 
6. Upgrading levees to the standards included in 

Bulletin 192-82, Delta Levees Investigation, 
published by the Department in December 
1982 

Information about each improvement follows. 

Levee Rehabilitation 

Rehabilitating the threatened levee sites is im- 
portant because it provides time to perform long- 
term improvements to the levees. 

To date, over $3 million has been spent at loca- 
tions on Webb Tract and Sherman, Twitchell, and 
Bethel islands. The costs of rehabilitation are divid- 
ed between the state and the local agencies, which 
may pay up to 25 percent of the costs. The actual 
amounts to be paid depend on the results of an 
ability-to-pay study to be completed for each island 
by December 199 1. 

Encroachment Documentation 

Structures encroaching on the levees conceal 
seepage, boils, rodents' burrows, cracks, and other 
causes of levee failures. In addition, those struc- 
tures restrict access to sections of the levees need- 
ing improvements or repairs. In August 1989 the 
Department documented 130 encroachments on 
Bethel Island and Hotchkiss Tract. 

The first phase of an encroachment study report 
was completed in March 1990. The second phase, 
in which waterside structures, bulkheads, and re- 
taining walls will be identified, should be com- 
pleted by March 1992. 

Subsidence Investigations 

Subsidence of peat soils is an important concern 
throughout the Delta. As the ground surface on an 
island subsides, the geometry of the levee changes; 
and the levke is less likely to withstand the pressure 
of the water. That water pressure results in an 
increased probability of flooding if the levees are 
not widened to resist it. 

The legislature recognized that problem and in 
the Delta Flood Protection Act, requested the 
Department to monitor subsidence and study its 
causes. Accordingly, the Department has contrib- 
uted $130,000 to the U.S. Geological Survey to 
help fund an investigation of subsidence in the 
Delta. 



After reviewing preliminary data, the Depart- 
ment has concluded that: 

Land management practices substantially 
influence subsidence rates. 
Cultivation practices, which raise soil 

temperature and lower the water table, 
dramatically increase oxidation of the peat 
soils. 
Conversion of highly organic peat soils to a 

carbon dioxide gas and the subsequent dis- 
charge from the peat appears to be the 
primary cause of subsidence. 

Studies designed to quantify subsidence rates, 
with a focus on the underlying physical and chem- 
ical processes that lead to surface subsidence, are 
continuing, along with identification of land man- 
agement practices to help minimize subsidence. 

Upland Relocation 

As local sources of fill material are depleted, 
new economical sources must be located. The 
Department, in coordination with the U.S. Corps of 
Engineers, Reclamation District 341, and the 
Central Valley Regional Water Quality Control 
Board, has implemented a pilot project to deter- 
mine the viability of relocating material from the 
San Francisco Bay. 

The program is based on the idea that through 
upland relocation, dredged material can be used as 
a resource to create new wetlands, strengthen 
levees, and protect existing habitat. 

Currently, approximately 2,000 cubic yards of 
material dredged from Suisun Slough has been 
placed on Sherman Island to stabilize the levees. 

The Department realizes that dredged material 
can be used only if it does not degrade Delta water 
quality. A monitoring and reporting program 
developed by the Regional Water Quality Control 

Board has been implemented, and results indicate 
no unusually high concentrations of metal or 
minerals and no biotoxicity effects. 

Elevation Vmifcation 

In 1989 surveys of the Delta were taken by 
satellite using the Global Positioning System. The 
data obtained are being used to verify elevations in 
the Delta and to ensure that improved levees will 
be high enough so overtopping will not occur dur- 
ing high-water conditions. 

The National Geodetic Survey will eventually 
publish data acquired from those field surveys. In 
the meantime, the Department is producing an 
interim report on the surveys and the verified Delta 
elevations. The report should be completed by 
August 199 1. 

Levee Upgrades 

The Department also is upgrading the levees 
according to standards contained in Bulletin 
192-82, Delta Levees Investigation. According to 
those standards, the agricultural levees must be 
raised to provide 1.5 feet of freeboard for a 300- 
year flood and widened to increase both land and 
waterside stability. 

To encourage upgrading of levees to the stan- 
dards contained in Bulletin 192-82, the Department 
is using available special project funds'when sub- 
vention program funds are not available. 

To augment its flood control actions, the Depart- 
ment is developing long-term plans to provide 
higher levels of protection for all eight islands. The 
preparation of those plans was approved by the 
California Water Commission in May 1990. The 
programs resulting from those plans will be funded 
by the yearly appropriations as provided for in the 
Delta Flood Protection Act. 



1 I Fig. 16. Boundaries of North, West, and South Delta water management programs 
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12. Monitoring Water Quality 

Delta Activities 

HE STATE WATER PROJECT (SWP) 
I 

supplies all or part of the water for ap- 
proximately 20 million Californians as 

well as Water for agriculture, industry, power gen- 
eration, recreation, and fish and wildlife. The qual- 
ity of $her supplied for those beneficial uses is 
safeg;arded through an extensive water quality 
monitoring program. 

Water quality objectives are set for existing or 
potential sources of drinking water by the State 
Water Resources Control Board (SWRCB) and De- 
partnledt of Health Services (DHS). Additional 
contractual water quality objectives at points of de- 
live? y e  set by SWP's contractors. Water quality 
in thq delta and Suisun Marsh is protected under 
SWF(CP'S Water Right Decision 1485 (1978). 

Tde bepartment of Water Resources monitors 
water quality through an automated network of 
continually operating recorders and laboratory 
analyses of field samples collected at weekly, qua- 
terlyr monthly, or annual intervals. Special studies 
are conducted to investigate water quality at poten- 
tial problem sites or as a result of unique events. 

Information about the Department's monitoring 
activitiks, arranged according to "Delta Activities" 
and "Activities Outside the Delta," follows. 

' 1 
Monitoring activities in the Delta are conducted 

according to SWRCB's Decision 1485, which was 

designed to protect beneficial uses of water in the 
Sacramento-San Joaquin Delta and Suisun Marsh. 
As written by SWRCB, the decision, which also 
applies to the U.S. Bureau of Reclamation (USBR), 
includes standards and operational constraints con- 
cerning water flow volumes, salinity levels, and 
export quantities. Locations of monitoring sites 
may be found in Figure 17, "Water quality moni- 
toring sites in Sacramento-San Joaquin Delta," at 
the end of this chapter. 

Constraints placed on SWP's operations in the 
Delta are determined according to water year clas- 
sifications included in Decision 1485. Water year 
classifications are based on the Department's 
May 1 forecast of unimpaired runoff to the Sacra- 
mento River. Values set for Decision 1485 stan- 
dards differ for each type of water year classifica- 
tion. 

The Department's May 1, 1990, forecast re- 
sulted in a water year classification of critical for 
fish and wildlife and for municipal and industrial 
uses. The Department attempted to meet standards 
applicable to the critical classification through 
operational decisions for releases from reservoirs, 
Delta cross-channel gate operations, and Delta 
exports. Those decisions are based on real-time 
monitoring data and long-range modeling efforts. 

Information about specific monitoring activities 
conducted in the Delta follows, organized accord- 
ing to "Decision 1485 Standards," "Special Delta 
Surveys," and "Fish and Agricultural Protections." 
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Decision 1485 Standards 

Standards for outflow, exports, and water qual- 
ity and for monitoring phytoplankton distribution 
and quantity are included in Decision 1485. Infor- 
mation about activities related to those standards 
follows. 

Outflow and Export Standards 

Water quality in the Delta is greatly influenced 
by the volume of freshwater flow from the Sacra- 
mento and San Joaquin rivers, modified by water 
exports and consumptive uses in the Delta. The 
Delta Outflow Index (DOI) is a calculated approxi- 
mation of this seaward freshwater outflow as it 
passes Chipps Island near Pittsburg, beyond the 
confluence of the Sacramento and San Joaquin 
River. 

The Delta outflow and export standards are 
important because they help to ensure: 

1. Water quality in the Delta 
2. Preservation of Suisun Marsh 
3. Survival of striped bass, salmon, and other 

important estuarine species 
Delta water withdrawals through Harvey 0. 

Banks Delta Pumping Plant during May, June, and 
July are limited according to Delta export 
standards. 

All Decision 1485 export and Delta outflow 
standards were met during 1990 in spite of severe 
drought conditions resulting in only 25 days of 
Delta outflow over 10,000 cfs (cubic feet per 
second) during the entire year. The daily outflow 
averaged only 5,310 cfs. 

A mean monthly DO1 over 5,000 cfs occurred 
only six times in 1990. By contrast, in critical and 
dry years 1988 and 1989, daily outflow averaged 
8,621 cfs and 11,507 cfs. Wet years such as 1984 
and 1986 averaged over 20,000 cfs daily. 

The highest mean monthly Delta outflow 
occurred during January, 1990 (10,728 cfs). During 
January four days with outflows over 20,000 cfs 
and 12 days with outflows over 10,000 cfs were 
recorded. The highest daily outflow of the year 

occurred within this high-flow period on January 
17 (29,535 cfs). Significant end-of-May storms 
produced another period of high outflow with 
northern Sierra Nevada precipitation four times the 
seasonal average. 

The lowest monthly mean DO1 and the lowest 
daily DO1 occurred within a five-day period in 
September. The five-day average~was 565 cfs; the 
lowest monthly mean was 2,401 cfs; and the lowest 
daily DO1 value, 486 cfs. 

Water Quality Standards 

Water quality in the Delta depends primarily on 
a balance between freshwater downstream flows 
and saltwater tidal incursions. During periods of 
lower-than-normal river flow, water is released 
from SWP's and the Central Valley Project's 
(CVP) reservoirs (Shasta, Oroville, and Folsom) to 
meet all Delta standards by balancing Delta out- 
flow and pumping needs. The dual operational 
objectives of both the SWP and CVP systems are 
to: 

1. Fully comply with all Delta standards and 
agreements. 

2. Conserve surplus water beyond that needed 
for complying with standards for other uses. 

The releases from SWP and CVP reservoirs are 
coordinated to accomplish both of those objectives. 

Hourly Delta water quality readings and tidal 
and weather conditions are among data evaluated 
in the daily scheduling of SWP operations. Occa- 
sionally, because of unexpected and sudden 
changes in local climatological conditions, Delta 
tides may be larger than those forecasted; and Delta 
water quality conditions may rapidly deteriorate 
due to the large tidal influxes. 

Under those circumstances, SWP and CVP may 
increase releases from reservoirs or reduce Delta 
exports or both to improve Delta water quality. 
Releases from reservoirs require a carriage time of 
between one to four days to reach the Delta. 

Sixteen water quality standards were met during 
1990, and the following three were exceeded for 



three short periods: (1) the agricultural standard at 
Emmaton; (2) the Suisun Marsh monthly mean 
high-tide standard for Beldon's Landing; and (3) 
the mean daily chloride standard at the Contra 
Costa Canal Intake. Specific information about 
each indident follows. 

Agricultural Standard at Emmaton. The agricul- 
tural standard at Emmaton (14-day mean electrical 
conductivity of not more than 2.78 mS/cm [milli- 
Siemens/centimeter]) was exceeded for seven days 
from May 14 through 20. As a remedy, upstream 
reservoir releases were increased by 1,300 cfs to 
3,500 cfs and the Delta Cross Channel was closed. 

Suisun Marsh Monthly Mean High-Tide 
Standard. The Suisun Marsh monthly mean high- 
tide standard for November at Beldon's Landing on 
Montezuma Slough (15.5 mS/cm) was exceeded by 
0.1 mS/cm due to a failure of a gate cable at the 
Suisun Marsh salinity control gates on October 30 
and closure of the gate for repair for two and one- 
half weeks. Following repairs, gate operations 
expanded from daylight hours only to continuous 
operations to bring salinity levels back to compli- 
ance levels. 

Mean Daily Chloride Standard. The mean daily 
chloride standard (maximum of 250 pgA [micro- 
grams per liter]) at the Contra Costa Canal Intake 
was exceeded for 1 1 days from December 18 
through 29 because of rising tides and strong 
westerly winds earlier in the month. Upstream 
reservoir releases were increased, the Montezuma 
Slough Salinity Control Structure gates were 
operated fully opened, and export pumping was 
curtailed to counter high salinity levels. 

Phytbplankton Distribution 

Phytoplankton are the base of the food chain for 
much of the Delta's fish and wildlife. Therefore, 
distribution and quantity of phytoplankton, mea- 
sured by chlorophyll a concentration and rnicro- 
scopic analysis, is a measure of the Delta's primary 
productivity. 

Phytoplankton communities are studied as bio- 
logical indicators of possible impacts to the Delta 

from SWP and CVP water operations. Data on 
phytoplankton are also used to track long-term 
changes in biological communities. Also, phyto- 
plankton blooms may be associated with taste and 
odor problems in drinking water. 

Continuous, high phytoplankton concentrations, 
dominated by Cyclotella spp., Thalassiosira spp., 
and Skeletonema potamos, were found in the south 
Delta from April through September. 

In April and May, the central Delta had two 
moderately large phytoplankton peaks composed 
primarily of Skeletonema potamos and Melosim 
qranulata. Low phytoplankton concentrations were 
measured in all other Delta areas. 

Special Delta Surveys 

Special surveys of aquatic plant communities 
and the Asiatic clam were conducted in the Delta 
during 1990. Information about the surveys is con- 
tained in the following paragraphs. 

Aquatic Plant Communities 

Vegetation surveys are used to document long- 
term and seasonal changes in Delta aquatic vegeta- 
tion. Yearly survey results have consistently indi- 
cated a seasonally stable littoral zone plant assem- 
blage composed of submersed aquatic species. 
Much biomass, however, is contributed by emer- 
gent species, primarily the common tule (Scirpus 
acutus) and occasionally the water hyacinth 
(Eichhomia crassipes). 

Vegetation surveys were conducted in the cen- 
tral and south Delta during May and November to 
augment the Department of Food and Agriculture's 
(DFA) annual search for the aquatic weed hydrilla 
(Hydrilla verticillata), a rapidly spreading water 
weed that reduces flow capacity in canal systems 
and clogs municipal water works. No hydrilla was 
detected in the Delta. 

Asiatic Clam Survey 

The Department is required by SWRCB's 
Decision 1485 to assess potential impacts of SWP 
operations on biological communities living in the 



Delta. The Department participates in an inter- 
agency effort to gather biological and hydrological 
information to document Delta conditions. That 
information is used by the Department to help dis- 
tinguish among many factors that influence com- 
munity dynamics. 

Through gathering information, a change in the 
Delta bottom dwelling benthic community was 
noted-the appearance of the Asiatic clam (Potam- 
ocorbula amurensis), a recent accidental introduc- 
tion to the Delta, possibly from ships' ballasts. 

The Department conducted an intensive follow- 
up survey of the benthic community to determine 
the distribution and substrate preference of the 
clam. More than 200 sites in San Pablo Bay, Sui- 
sun Bay, Suisun Marsh, and the west-central Delta 
were sampled during August and September 1990. 

Potamocorbula arnui-ensis was found in highest 
numbers in San Pablo Bay, Suisun Bay, and Suisun 
Marsh. Silt and clay compose the most frequently 
associated benthic substrate. 

The clam is an extremely efficient filter feeder 
and is thought to contribute to the decreasing num- 
bers of striped bass by eliminating the zooplankton 
(Eurytemora aflnis), an important food for the 
juvenile bass. 

Fish and Agricultural Protections 

Rock barriers were installed on Old River to aid 
the survival of migrating salmon and on Middle 
River during the agricultural irrigation season. 
Information about the installations follows. 

Old River Barrier 

A February 1969 joint agreement between the 
Department, the U.S. Fish and Wildlife Service, 
and the Department of Fish and Game (DFG) 
requires the Department to install a temporary rock 
barrier on Old River during years when fall flows 
are forecast to be low. 

The barrier helps migrating salmon and steel- 
head trout survive by increasing fall flows in the 
lower San Joaquin River and alleviating the dis- 
solved oxygen (DO) depression (DO less than 

5 mg/l [milligrams per liter]) that can occur in the 
Stockton Ship Channel when flows are low and 
water temperatures are high. 

Prior to the installation of the Old River barrier 
on September 1 1, dissolved oxygen levels within 
the Stockton Ship Channel measured below the 
5 mg/l standard. By October 17,1990, both top and 
bottom dissolved oxygen concentrations had 
increased substantially to levels consistently above 
6.5 mg/l. 7ke barrier was removed on November 
27. 

Middle River Barrier 

A rock barrier was placed in Middle River on 
April 6 for the agricultural irrigation season and 
removed on September 29, as specified in an 
October 1986 agreement with the South Delta 
Water Agency and the U.S. Bureau of Reclama- 
tion. The barrier helped to: 

Increase and stabilize water levels for more 
consistent agricultural water diversions. 
Improve circulation and flush the shallower 

sloughs and river reaches in the South Delta. 

Activities Outside the Delta 

Activities conducted outside the Delta include 
monitoring water quality standards; conducting 
temperature studies at Oroville Reservoir; protect- 
ing water quality in the Suisun Marsh; and devel- 
oping and implementing a program for improving 
drainage in the San Joaquin Valley. Information on 
those activities follows. 

Water Quality Standards 

The Department monitors water quality at 
approximately 30 stations located outside the 
Delta. Approximately 20 stations are located south 
of the Delta at reservoirs, power plants, and at 
branches and the main canal of the California 
Aqueduct. Other monitoring activities are con- 
ducted at state reservoirs north of the Delta, Lake 
Oroville, Antelope Lake, and Frenchman Lake. 



Except for infrequent local storm inflow, Delta 
exports are the sole source of water for SWP facil- 
ities and reservoirs south of the Delta. Most Delta 
water ib exported south during the winter months 
when thegreatest freshwater outflow occurs; San 
Luis Reservoir, the only SWP conservation storage 
facility between the Delta and southern California, 
is usually filled by May 1. Thus, reservoirs south of 
the Delta are usually supplied with the highest 
quality water. 

Water samples are analyzed to determine total 
levels df Ilissolved solids and concentrations of 
chlorides, sulfates, sodium, and boron, among 
others. Those levels are compared with monthly 
average water quality objectives included in Article 
19, "Water Quality," of the water supply contracts, 
which were originally established based on the 
expected construction of an efficient cross-Delta 
water dmsfer system. 

The Article 19 objectives for average monthly 
totals of dissolved solids, hardness, sulfates, and 
boron were all met; the measured quality was well 
below ~bjective limits. However, the objective for 
the percentage of sodium-to-salt content included 
in Article 19 was exceeded at all points south of the 
Delta. The chloride objective was exceeded on 
several odcasions in nearly all waters between the 
Delta and Pearblossom Pumping Plant, reflecting 
generally lower Delta freshwater outflow during 
drought conditions of 1990. 

The Department also monitors water south of the 
Delta fbr revels of asbestos originating in natural 
geological formations adjacent to the aqueduct. No 
asbestos beyond background levels was detected in 
1990.' 

Temperature Studies 

During summer 1990, Lake Oroville storage fell 
to the &west level since the 1977 drought. Because 
I 

' For additional information about water quality, see Bulletin 132, 
Appendix E. Water Operations in the Sacramento-San Joaquin Delta; 
the monthly publication, State Water Project Operations Data; and a 
summary of the Department's monitoring program to be available in 
1992. Contact Publications Sales, Department of Water Resources, 
P. 0. Bog 942836, Sacramento, CA 94236-0001, for copies of the 
publications. 

of the drop in storage, the cold bottom water was 
below the intake structure. Consequently, water 
released from the warmer, accessible lake surface 
in August reached the downstream Feather River 
Fish Hatchery at violation-level temperatures. 
(Violation levels are included in guidelines used by 
the Department to regulate water temperature at the 
hatchery. Those guidelines are part of a 1983 
agreement between the Department of Water 
Resources and DFG.) 

In response, the Department modified the mov- 
able control shutters of the intake structures to 
reach cooler reservoir water levels and cut back the 
rate of generation at the Hyatt Powerplant. 

In addition, special studies of lake temperature 
profiles, power generation relative to river water 
temperature, and intake structure shutter configura- 
tions were done; and the Department investigated 
opening the river release valve beneath the dam for 
access to cooler water levels. It was determined 
that measures to reduce temperatures were limited 
to shutter and power manipulations. 

In spite of operational changes made to lower 
water temperatures, the temperature in the fish 
hatchery exceeded the maximum specified in the 
agreement with DFG by one degree for seven days 
in September, one to two degrees for most of Octo- 
ber and half of November, and three degrees for 
three days in November. Temperatures returned to 
acceptable limits on November 20. 

Suisun Marsh Protection Plan 

Suisun Marsh, consisting of approximately 
55,000 acres of tidal and managed brackish water 
wetlands and 29,000 acres of bays and sloughs, is 
one of the largest contiguous brackish water tidal 
marshes in the United States. Situated in southern 
Solano County, west of the Sacramento-San 
Joaquin Delta and north of Suisun Bay, the marsh 
encompasses more than 10 percent of California's 
remaining natural wetlands. 

This section includes information, arranged 
chronologically, about activities designed to protect 
the integrity of Suisun Marsh as conducted by the 



Department, U.S. Bureau of Reclamation, and 
other agencies. 

Preseruation Act 

Since 1974 the legislature and SWRCB have 
acted to preserve Suisun Marsh as a unique envi- 
ronmental resource. In 1974 the legislature enact- 
ed the Suisun Marsh Preservation Act (SB 1981), 
which required the development of a protection 
plan for the marsh. 

According to the act, the San Francisco Bay 
Conservation and Development Commission and 
DFG must prepare the Suisun Marsh Protection 
Plan to: 

Preserve the integrity of Suisun Marsh. 
Ensure wildlife's continued use of the Suisun 
Marsh. 

Decision 1485 Standards 

In 1978, SWRCB established channel water 
salinity standards for the Suisun Marsh when it 
issued Decision 1485. Those standards were 
designed to provide optimum habitat for waterfowl 
food plant production and to preserve the Suisun 
Marsh as a brackish water tidal marsh. 

By issuing Decision 1485, SWRCB also estab- 
lished conditions for the water rights permits for 
SWP and CVP. Order number seven of Decision 
1485 required both projects to develop and fully 
implement a plan, in cooperation with other agen- 
cies, to ensure that SWRCB channel salinity stan- 
dards were met. 

In 1984 the Department published Plan of Pro- 
tection for the Suisun Marsh, which included the 
environmental impact report (EIR) prepared in 
cooperation with DFG, Suisun Resource Conserva- 
tion District, and USBR. The U.S. Fish and Wild- 
life Service also provided input. The plan contained 
a proposal for implementing methods to: ' 

Monitor water quality. 
Manage wetlands. 
Install, in phases, facilities to improve the 
water quality of the inner marsh. 

The EIR included information about actions 
identified in the plan as well as information about 
impacts of each action. 

According to the plan, the lead agencies, the 
Department, and USBR, while planning subsequent 
actions, would prepare supplemental environmental 
documentation if new significant impacts were 
identified. 

Phase one and phase two components have been 
completed and include Morrow Island distribution 
system, Roaring River distribution system, and 
Goodyear Slough outfall (phase one); and Suisun 
Marsh salinity control gates, also known as the 
Montezuma Slough control structure (phase two). 

Components of the original plan remaining to 
be completed include construction of the Boynton- 
Cordelia ditch (phase three); the Cordelia- 
Goodyear ditch (phase four); the Goodyear 
Slough culverts (phase four); the Grizzly Island 
distribution system (phase five); and the Potrero 
Mills ditch (phase six). 

~lternatives to the components previously listed 
may be identified as new information becomes 
available during the environmental review process. 

Presemation Agreement 

In 1986 federal legislation (Public Law 99-546) 
authorized funds to USBR for protecting Suisun 
Marsh. In 1987, USBR, the Department, DFG, and 
the Suisun Resource Conservation District signed 
the Suisun Marsh Preservation Agreement. 

An important feature of the agreement is the 
Suisun Marsh salinity control gates facility, which 
the Department and USBR began testing in 1978. 
The results of the tests indicated that additional 
control measures were needed to meet the western 
Suisun Marsh channel water salinity standards. 
Consequently, the Department and USBR proposed 
for implementation the Western Suisun Marsh 
Salinity Control Project. 



salinity Control Project 

In June 1990 the Department and USBR began 
environmental review activities for the proposed 
Western Suisun Marsh Salinity Control Project. In 
November 1990 the notice of intent for the project 
was published in the Federal Register and a notice 
of preparation was distributed to responsible and 
cooperating agencies and the state clearinghouse. 

A public scoping session was held in Fairfield 
on December 13, 1990, to receive public input on 
the scope and issues included in the environmental 
impact statement (EIS) and environmental impact 
report (EIR). The draft EIStEIR is scheduled to be 
completed and available for review by September 
1992. 

Various environmental impacts will be consid- 
ered when preparing the EISEIR. Both positive 
and adverse impacts will be determined, and mit- 
igatioa measures will be proposed for adverse im- 
pacts. Cumulative impacts on the Marsh and Sui- 
sun Bay area will be assessed with respect to exist- 
ing Marsh facilities and future facilities proposed 
in a plan to protect resources. 

At this point, the Department and USBR have 
determined that the Marsh and Suisun Bay includes 
threatened and endangered plants and wildlife as 
well as archaeological sites. Surveys will be con- 
ducted to identify them. 

Also, the habitat of Marsh flora along proposed 
ditch alignments, ponds, and culverts would be dis- 
turbed. According to the 1987 Suisun Marsh Miti- 
gation Agreement signed by USBR, the Depart- 
ment, and DFG, converted wetland habitat would 
be reestablished elsewhere in the Suisun Marsh. 

For the Boynton-Cordelia Ditch, approximately 
50 acres of wetland habitat and 100 acres of upland 
habitat would be converted to aquatic habitat, 
levees, and access areas. For the Cordelia- 
Goodyeat Ditch, approximately 45 acres of sea- 
sonal wetland habitat and 45 acres of upland 
habitat would be converted to aquatic habitat, 
levees, and access areas. The Goodyear Slough 
culverts would not require a significant amount of 
land. 

Wildlife habitat and wildlife movement corri- 
dors could be impacted by the enlargement of 
natural channels; the constructed ditches, ponds, 
and culverts; and dredge spoils. Fish, both resident 
and migratory, could be affected by the movement 
of water from Boynton Slough to Cordelia Slough, 
and from Cordelia Slough to Goodyear Slough, as 
well as water transport through ponds, culverts, and 
siphons. 

The natural channels in the vicinity of the pro- 
posed ditches and culverts will be checked for 
scour or siltation or both as a result of altered water 
velocities. Other environmental concerns will be 
considered as they are identified. 

Because portions of the proposed sites for the 
Western Suisun Marsh Salinity Control Project are 
within wetland areas, the objectives and require- 
ments of Presidential Order 1 1988 and Presidential 
Order 1 1990 will be considered throughout the 
planning and preparation of the EISEIR. . 

Prior to construction and operation of the 
Boynton-Cordelia ditch, the Cordelia-Goodyear 
ditch, the Goodyear Slough culverts, or alternative 
actions, USBR and the Department must receive 
permits from federal and state agencies, including 
the U.S. Army Corps of Engineers, DFG, San 
Francisco Bay Conservation and Development 
Commission, San Francisco Regional Water Qual- 
ity Control Board, and California State Lands 
Commission. 

Those agencies as well as approximately 18 
others, including various public agencies in Solano 
County, will help to evaluate the EISEIR for the 
Western Suisun Marsh Salinity Control Project to 
ensure that it complies with the requirements of the 
National Environmental Policy Act (NEPA) and 
the California Environmental Quality Act (CEQA). 

San Joaquin Valley Drainage Program 

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



1. Salt buildup and water logging of irrigated 
lands due to a high groundwater table- 
conditions that adversely affect crops and 
productivity 

2. Toxic or potentially toxic trace elements in 
the shallow groundwater, which when 
drained and discharged to streams, ponds, or 
wetlands, can adversely affect fish and 
wildlife 

To solve or mitigate the effects of those prob- 
lems, the Department continues to work with fed- 
eral and local agencies as well as environmental 
groups and private irrigators. For example, the 
Department has actively participated as a member 
of the State-Federal San Joaquin Valley Drainage 
Program and works with the representatives from 
state, federal, and local agencies interested in find- 
ing solutions to drainage and drainage-related 
problems. 

In September 1990 the San Joaquin Valley 
Drainage Program published A Management Plan 
for Agricultural SubsurJbce Drainage and Related 
Problems on the Westside Sun Joaquin Valley. The 
Department focused its activities on studying and 
implementing the recommendations included in the 
report, particularly those pertaining to state irriga- 
tion service areas in the western San Joaquin 
Valley. 

Currently, in addition to implementation and 
coordination, the Department is involved in: 

1. Collecting and evaluating data on drainage 
water 

2. Demonstrating drainage reduction techniques 
3. Researching and demonstrating drainage 

treatment methods 
4. Investigating evaporation ponds 
The Department also provides information and 

technical assistance for managing agricultural 
drainage water to local agencies throughout the 
western San Joaquin Valley. Information about 
specific activities conducted by the Department 
follows. 

Data Collection 

The Department has collected and evaluated 
data on drainage water since the mid- 1960s. In 
collecting and evaluating data, the Department has 
focused its attention on the occurrence, movement, 
and fate of selenium in areas where drainage 
problems exist. 

Since mid- 1988, the Department has concen- 
trated its efforts in the Tulare Lake Basin, where a 
network of shallow, 20-foot-deep wells was 
installed to allow the Department to study the 
horizontal movement of selenium and determine 
locations for studying the vertical movement. 

Currently, 16 well clusters (wells 20,50, 100, 
and 200 feet deep) are being installed in selected 
locations to investigate the vertical movement of 
selenium. The installation began in summer 1990. 
Four clusters were installed, and the Department 
plans to install four additional clusters each year 
until 1994. 

Drainage Reduction 

The Department has developed demonstration 
projects to increase irrigation efficiency, reduce 
deep percolation, and reuse drainage water on pro- 
gressively more salt-tolerant crops, trees, and 
bushes. 

Currently, demonstration projects are located in 
the northern San Joaquin Valley; but as those 
projects are completed, the Department will shift 
its emphasis to the southern part of the valley. 

A significant reuse demonstration project to 
irrigate salt-tolerant trees and bushes with drainage 
water was begun in the Tulare Lake Drainage Dis- 
trict in 1990. The project, operated and coopera- 
tively funded by the Tulare Lake Drainage District, 
will eventually involve all Department drainage 
program activities. 

Drainage Treatment 

In cooperation with other agencies, the Depart- 
ment is working to establish a multiagency drain- 



age treatment research and demonstration facility 
near Tranquillity to investigate methods to remove 
selenium. The Department will participate in var- 
ious activities at that site, including a demonstra- 
tion of using bacteria to remove selenium from 
drainage water, a project cooperatively funded by 
USBR. 

The Department's drainage treatment activity at 
the Los Banos Demonstration Desalting Facility 
has ended, Equipment and facilities are being 
removed, including one desalting unit that has been 
loaned to the Department of Parks and Recreation 
to prodpc$ an emergency water supply during the 
current dr~ught. 

Evapo~ation Ponds 

The Department's evaporation pond investiga- 
tion program, initiated in 1986, has been coordi- 
nated with local, federal, and other state agencies to 
develop acceptable criteria for designing, con- 
structiqg, operating, and managing the ponds to 
minimize impacts on groundwater and wildlife. 

The Department organized and a staff member 
serves as chairperson of an Evaporation Pond 
Coordinating Committee, consisting of pond 
operatqrs, staff members from regulatory and water 
supply agencies, and researchers and planners from 

other organizations concerned with drainage. The 
committee meets quarterly to disseminate and 
discuss current information regarding evaporation 
ponds. 

In addition, the Department is conducting 
various studies relating to the environmental 
impacts of evaporation ponds. An assessment of 
the cumulative impacts on wildlife resulting from 
operating evaporation ponds in the San Joaquin 
Valley is being conducted in cooperation with the 
Central Valley Regional Water Quality Control 
Board and the Central Valley Agricultural Pond 
Operators. The final report is scheduled to be 
published in fall 199 1. 

The Department is also funding two studies 
being conducted by the U.S. Fish and Wildlife 
Service. The studies, expected to be completed 
within the next three years, are specifically de- 
signed to assess the impact of ponds on wildlife. 
One study, initiated in October 1990 by the State- 
Federal San Joaquin Valley Drainage Program, is 
designed to examine the effects of evaporation 
pond contaminants on the reproduction of shore 
birds; the other, to assess the net impacts of ponds 
on various species of water birds. 



Station Number and Name Station Number and Name 

C3 Sacramento River at Greens Landing D14A Big Break near Oakley 
C7 San Joaquin River at Mossdale Bridge Dl5 San Joaquin River at Jersey Point 
C9 West Canal at mouth of intake to Clifton Dl6 San Joaquin River at Twitchen Island 

Court Forebay Dl9 Franks Tract near Russo's Landing 
C10 San Joaquin River near Vernalis D22 Sacramento River at Emrnaton 
D4 Sacramento River above Point Sacramento D24 Sacramento River below Rio Vista Bridge 
D6 Suisun Bay off Bulls Head Point near 026 San Joaquin River at Potato Point 

Martinez D28A Old River opposite Rancho Del Rio 
D7 Grizzly Bay at Dolphin near Suisun Slough D41 San Pablo Bay near Pinole Point 
D8 Suisun Bay off Middle Point near Nichols MD7A Little Potato Slough at Terrninous 
D9 Honker Bay near Wheeler Point MD10 Disappointment Slough at Bishop Cut 
Dl0 Sacramento River at Chipps Island PB San Joaquin River at Buckley Cove 
D l  1 Sherman Lake near Antioch . PlOA Middle River at Union Point 
Dl2 San Joaquin River at Antioch Ship Channel Pi2 Old River at Tracy Road Bridge 

Fig. 17. Water quality monitoring sites in Sacramento-San Joaquin Delta 



; 13. Protecting Fish, Plants, and 
Wildlife 

EVERAL PROGRAMS TO ELIMINATE, 

minimize, or offset any adverse environ- 
mental impacts during the operation and 

maintenance of the State Water Project (SWP) 
have bekn developed by the Department of Water 
Resourcks. 

Those programs, often involving protection of 
fish, wildlife, and other natural resources, are ac- 
complished in addition to environmental documen- 
tation and mitigation activities required when pro- 
posal$ for new facilities or modifications to exist- 
ing fa~ilities are being evaluated. 

Programs developed by the Department include 
examining routine operating procedures, determin- 
ing their environmental impact, and developing 
plans to ensure compliance with environmental 
regulations; mitigating the impact of SWP's oper- 
ations on fish and offsetting losses; and identifying 
and protecting recently listed threatened and 
endangered species in Suisun Marsh. 

Information on those programs follows. 

Caqerby-Case Reviews 

To minimize environmental impacts along the 
California Aqueduct right-of-way, the Department 
adopted, a program of assigning environmental 
specialists from districts to work with field division 
staff members to examine routine operation and 
maintenance procedures and determine their impact 

on streambeds, wetlands, and threatened or endan- 
gered species. 

As a result of the examinations, many operations 
and maintenance activities are allowed to proceed 
as scheduled; some are modified to avoid impacts; 
and some activities require mitigation. 

In addition to case-by-case reviews, environ- 
mental specialists are working with field division 
staff members and representatives of the fish and 
wildlife agencies to develop a long-term plan to 
help ensure compliance. Specifically, the Depart- 
ment's goals are to: 

1. Identify projects that do not threaten endan- 
gered species. 

2. Identify projects in which adverse aspects 
may be avoided (chopping weeds instead of 
spraying them with herbicides, for example). 

3. Develop mitigation measures for those 
projects that result in unavoidable takes of 
listed plants or animals. 

The Department also has adopted Water Re- 
sources Engineering Memorandum 58, which 
includes provisions for the Department to designate 
an environmental coordinator for each new project. 
The coordinator's primary function is to monitor 
projects from inception to completion and through 
operation and to ensure that agreed-on mitigation 
measures conform to those specified in the envi- 
ronmental documentation. 
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Mitigations Delta Smelt 

In 1990, as part of its activities to eliminate, 
minimize, or offset adverse environmental impacts, 
the Department has focused particular attention 
on: 

1. Assessing the impact of SWP's operations on 
two fish, the Chinook salmon and the Delta 
smelt, listed or proposed for listing as a 
threatened or endangered species 

2. offsetting the direct losses of fish at Harvey 
0. Banks Delta Pumping Plant 

Information on those activities follows. 

Assessments 

In addition to numerous plants and terrestrial 
animals that have been listed or are candidates for 
listing according to the state and federal endan- 
gered species acts, two fish-the Chinook salmon 
and the Delta smelt-are receiving increasing 
attention from the Department and from water 
project planners, operators, and customers as well. 

Chinook Salmon 

In 1990 the winter race of the Chinook salmon 
(Oncorhynchus tshawytscha), which is listed as 
threatened by the federal government and endan- 
gered by the state, remained at low levels. The 
1990 spawning population was estimated by the 
Department of Fish and Game (DFG) to be 441, 
down from tens of thousands in the 1960s and early 
1970s. 

The continuing drought in 1990 caused increas- 
ing stress on the population; and as a result, the 
U.S. Bureau of Reclamation (USBR) modified its 
Central Valley Project operations to provide cold 
water to the upriver spawning and nursery grounds 
and reduce delays of spawners at the Red Bluff 
diversion dam. Measures were also taken to reduce 
catch of winter-run adults by commercial and rec- 
reational anglers. 

The Department expects to complete analyses of 
the impacts of our Delta operations on winter-run 
salmon in 199 1. 

The second fish of potential importance to 
project operation is the Delta smelt (Hypomesus 
transpacificus). That small fish is found only in the 
Sacramento-San Joaquin estuary and has been at 
low levels since 1982. 

In August 1990 a petition to the California Fish 
and Game Commission to list the animal as endan- 
gered was denied. The Commission instructed the 
Department and others to conduct additional stud- 
ies to determine the status of the smelt's population 
and factors contributing to its decline. Those 
studies were started in fall 1990 and are expected 
to continue for at least four years. 

In June 1990 the California-Nevada Chapter of 
the American Fisheries Society submitted a petition 
to the U.S. Fish and Wildlife Service (USFWS) to 
list the Delta smelt as endangered. 

The petition was accepted by the USFWS on 
December 24,1990. Although USFWS was 
required to propose or deny listing by June 26, 
1991, it had not announced a decision by that date. 
If listing is proposed, USFWS will have up to one 
year from the date of the proposal to officially list, 
the fish as threatened or endangered. 

Although the cause of the decline was not dem- 
onstrated in the evidence presented for listing the 
fish, the petitioners implicated water development 
as the cause of decline. If Delta smelt is listed, 
planning for and operating the State Water Project 
will become more difficult because the smelt 
spends much of its one-year life cycle within the 
draft of the pumps of Harvey 0. Banks Delta 
Pumping Plant. 

Offset for Losses 

Another important area of environmental activ- 
ity involves offsetting the direct losses of fish at 
SWP's Banks Pumping Plant. To protect fish, the 
Department constructed the John E. Skinner Delta 
Fish Protective Facility two miles from the Banks 
Pumping Plant near Byron. 
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11, 

I The facility consists of a giant fish screen 
designed to keep small migrating fish away from 

1 the purnps that lift the water into the California 
Aqueduct. A system of louvers in the intake 
channel, while allowing water to pass through to 

1 the purnps, creates turbulence along the screen. 
l 1  I M ~ I I  As fish sense the turbulence, they move away 

,I/ from the screen and downstream toward bypass 

, pipes that lead to a secondary louver system, 
which, in turn, diverts the fish into four nearby 

I holding tanks. The louvers are only effective for 

P fish longer than about one inch. 
When enough fish have accumulated in the hold- 

l 
ing tanks, they are transported downstream in the I Delta and released beyond the influence of pump- 

/ ing at the plant. Common species of fish collected 

1 at the Skinner Fish Facility include carp, striped 

/ bass, channel catfish, Pacific lamprey, Chinook 
I salmon, and American shad. 

; Pumping Plant Agreement 

Although the Skinner Fish Facility significantly 

I reduces the number of fish lost at S W ' s  Delta 

/i  
pumps, some fish continue to be lost. Conse- 

I quently, in December 1986 the Department and 11 
I DFG signed an agreement designed to offset the 

( direct losses of fish at the intake of Banks Pumping 
Plant. According to the agreement, the Department 
has the responsibility for offsetting the losses by 
either iacreasing the natural survival rate of the fish 
or stocking them directly in rivers or in the Bay and 
Delta. 

The Department's program to offset losses 
consists of two components: 

1. Annual loss mitigation account 
2. Lump-sum account, originally funded at 

$15 million, to fund projects with significant 
but unquantifiable benefits and projects that 
should provide rapid increases in fish popula- 
tion 

Although all fish are covered by the agreement, 
initiql efforts have been directed toward Chinook 
salmon, striped bass, and steelhead rainbow trout. 
Using calculations based on the number of fish 

salvaged at the Skinner Fish Facility, DFG annu- 
ally estimates the direct losses of those fish. Since 
1986, DFG has been calculating the number of fish 
lost and estimates the average annual losses to be 
approximately 600,000 striped bass yearling 
equivalents; 1,700,000 Chinook salmon smolts; 
and 17,000 steelhead yearlings. 

Funded Activities 

Through 1990, funds from the annual account 
have been used to: 

Purchase yearling steelhead and striped bass. 

Plant yearling striped bass. 
Improve spawning gravel in streambeds. 
Modernize the Merced River Fish Facility. 

By the end of 1990, the Department's obligation 
for striped bass and steelhead was reduced to near 
zero. The annual account for salmon remained out 
of balance with a deficit of about 5 million smolts. 
Existing and proposed hatchery and habitat projects 
on the Feather, Merced, Tuolumne, and Stanislaus 
rivers are expected to erase this deficit within the 
next few years. 

In 1990 three activities were funded through the 
lump-sum account: 

1. Placing about 100,000 cubic yards of spawn- 
ing gravel in the Sacramento River near 
Redding 

2. Purchasing 1 million striped bass yearlings 
for planting in the estuary 

3. Completing a well field (conjunctive use) 
project on Mill Creek 

About $3.5 million of the original $15 million in 
this account has been spent and another $2.5 mil- 
lion has been obligated for purchasing striped bass 
and constructing a fish screen in Suisun Marsh to 
reduce fish losses at an existing diversion. 

Additional Negotiations 

The December 1986 agreement signed by the 
Department and DFG included a provision, Article 
VII, that required an additional agreement between 
the two agencies to mitigate for the indirect im- 
pacts on fish due to pumping. 



The second agreement must be signed before the 
Department can increase pumping from the Delta 
beyond limits specified in its present permit issued 
by the U.S. Corps of Engineers. 

The negotiations, which have been expanded to 
include USBR, were convened monthly in 1990 to 
quantify indirect impacts and to develop a state- 
ment of understanding designed to set bounds on 
the negotiations. The statement of understanding 
was signed by directors of the three negotiating 
agencies in October 1990. 

The monthly negotiating meetings, attended by 
members of a wide variety of water, regulatory, 
and environmental organizations, have provided a 
forum for discussing environmental concerns in the 
Delta. 

Plants and Wildlife 

Suisun Marsh Preservation Agreement and re- 
quested that the State Water Resources Control 
Board incorporate the standards contained in the 
agreement into a revised San Francisco Bay-Delta 
Water Quality Control Plan and Water Right 
Decision. Consequently, an updated biological 
assessment was required. 

In 1990 the first field surveys associated with 
the new biological assessment were conducted. The 
assessment is expected to take about three years to 
complete. Concurrent with the field surveys, results 
will be analyzed and as a result of adopting preser- 
vation agreement standards, determinations made 
to identify any impacts on threatened or endan- 
gered species, including the six species listed since 
the agreement was signed in 1986. 

In 1987 the Department, USBR, DFG, and the 
Suisun Resource Conservation District signed the 
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14. Forecasting Water Delivery 
Capabilities 

F ORECASTING WATER DELIVERY 

capabilities is an integral and necessary 
part of the Department of Water Re- 

soqces' water management plan. The state Water 
Project (SWP) does not have the storage facilities, 
delive~y capabilities, or the water supplies neces- 
s a j  td deliver full amounts of entitlement water. 

Consequently, the Department must annually 
deterdine the risk of delivering water instead of 
storing it for future use. And once the amount of 
water to be delivered is determined, the Depart- 
merit must review contractors' annual requests for 
water And determine amounts it reasonably expects 
can be delivered. 

Thi$ chapter includes information about the 
methods used by the Department to forecast deliv- 
ery capabilities and approve amounts of entitlement 
water to be delivered. 

Forecasting Delivery 
Capabilities 

The Department uses a delivery risk analysis 
procedure to assist in determining the amount of 
water approved for delivery by SWP each calendar 
year. The delivery risk analysis procedure was 
developed over a number of years through exten- 
sive hydrologic probability analysis and discus- 
sions with SWP's water contractors. 

The delivery risk analysis procedure is based on 
the relationship between fouf variables: 

1. Water supplies forecasted at a certain level of 
probability for the current water year 

2. Current amount carry-over storage 
3. Targeted amount of end-of-year carry-over 

storage 
4. SWP's total delivery capability for the 

calendar year1 
Water delivery estimates for the current year are 

based on half the amount of active storage at Oro- 
ville and San Luis reservoirs; delivery estimates for 
subsequent years are based on the remaining half. 

The Department's objective in formulating and 
using the risk analysis procedure is to ensure that: 

1. Sufficient carry-over storage will be main- 
tained. 

2. Next year's requirements to protect water 
quality in the Delta will be met. 

3. At least an emergency level of water deliver- 
ies could be made in the following year with- 
out the need for extraordinary measures. 

WITHOUT 
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'Since 1978 SWP's operational decisions have been based on the 
annual analysis of the risk of delivering water instead of storing it for 
future use. Such an analysis provides the Department with a rational 
means of deciding the amount of water to deliver in a given year and 
the amount to leave in storage to provide for dry periods. That 
procedure, previously known as the Rule Curve, has been modified in 
1985,1989, and 1990. See pages 86 and 87 of Bulletin 132-90, 
Management of the State Water Project, for additional information 
about those modifications. 



Using the delivery risk analysis procedure has 
enabled SWP to meet all requests under contractual 
obligations during 1987, 1988, and 1989, even 
though those were the sixth-driest consecutive 
three years since 1906. 

The 1991 delivery risk analysis procedure was 
based on similar operating and decision-making 
criteria used in 1990, except that in 1990 storage 
reserves included 98,000 acre-feet of water pur- 
chased from La Hacienda, Inc., and 150,000 acre- 
feet recharged as part of the 1990 Groundwater 
Demonstration Program with the Kern County 
Water Agency. 

The effect on the delivery risk analysis of pur- 
chasing groundwater from La Hacienda, Inc., was 
to increase the amount of water available for carry- 
over storage. Although 98,000 acre-feet was 
purchased, 50,000 acre-feet was assumed to be 
extractable from the basin in the first year in which 
the water was needed in lieu of surface water 
deliveries. 

In applying the delivery risk analysis, the 
Department assumed that the water purchased from 
La Hacienda would be extracted after storage in 
San Luis Reservoir was exhausted and Oroville 
storage was at minimum power pool. Therefore, 
surface water storage could be drafted 50,000 acre- 
feet lower because of the purchase and the Depart- 
ment could still retain the same amount of carry- 
over water. 

The impacts of the 1990 groundwater demon- 
stration programs on the delivery risk analysis were 
similar to the impacts of the La Hacienda purchase 
in that water in storage was assumed to have 
increased. For example, 9,500 acre-feet of water 
was delivered to Berrenda Mesa, a member unit of 
the Kern County Water Agency, in exchange for 
water that can be extracted from Berrenda Mesa's 
groundwater basin when needed, using the Depart- 
ment's facilities. 

Other groundwater demonstration programs 
result in increased storage, but unlike the programs 
involving La Hacienda or Berrenda Mesa, water 
delivered in 1990 to agencies participating in those 

programs is classified as "predelivery of entitle- 
ment." Consequently, in a year when the Depart- 
ment needs water, entitlement deliveries to the 
participating agencies are reduced and the agencies 
extract groundwater from their groundwater basins 
to replace the reductions in allocations from SWP. 
The amount retrievable in any one year is related to 
the amount of entitlement allocated to the agency 
and the agency's own extraction capability. 

Therefore, in applying the delivery risk analysis, 
the Department assumed a sliding scale of extract- 
able amounts depending on the amounts of (1) allo- 
cations of entitlement water to agricultural contrac- 
tors; and (2) water that participating agencies could 
physically extract from their groundwater basins. 
Those amounts vary from about 8,740 acre-feet 
(9,500 acre-feet from Berrenda Mesa minus losses) 
to about 69,000 acre-feet. 

Allocating Entitlement Water 

Each year SWP contractors submit a request for 
entitlement water for the next five years. 

In fall 1990, SWP contractors submitted their 
requests for entitlement water for years 1991 
through 1995. The amounts of those short-term 
requests may be found in Table 21, "Six-Year 
Comparison of Total Yearly Amounts of Entitle- 
ment Water Requested with Total Amounts Pos- 
sible to Request, 1990 Through 1995." The 
amounts shown in Table 21 include amounts of 
deferred entitlements. In addition, contractors 
submit an estimate of their long-term water re- 
quirements every three years. 

The contractors' long-range projections for 
entitlement water are shown in Table B-5B of 
Appendix B, Data and Computations Used in 
Determining 1992 Water Charges. 

Amounts of entitlement water initially requested 
by contractors in 1990 for delivery in 1991 totaled 
3,858,328 acre-feet. That amount of water included 
2,374,892 acre-feet classified as municipal and 
industrial and 1,483,436 acre-feet classified as 
agricultural water. 



TABLE 2 1 
Six-Year Comparison of Total Yearly Amounts of Entitlement Water Requested 

with Total Amounts Possible to Request, 1990 Through 1995 
(Acre-feet) 

Total Amounts 
Year Water Year Request Submitted Possible to Request 

to Be According to Long- 
Delivered 1985 1986 1987 1988 1989 1990 T e n  Contracts 

1 F 

According to initial operation studies completed 
in November 1990 based on the delivery risk 
analysis procedure, the initial allocation announced 
by the Department on December 1, 1990, provided 
for 85 percent of the municipal and industrial 
request9 and 65 percent of the agricultural request. 

Because of the continuing drought during 
December 1990 and January 1991, combined with 
low oonservation storage in San Luis and Oroville 
reservoirs, agricultural allocations were reduced by 
100 percent of the initial request and municipal and 
industrial allocations, by 50 percent in early 
Februa~y 1991. 

By late February, the municipal and industrial 
allocations were further reduced to 10 percent of 
requests. During March 1991 there were significant 
statewide storms, and the amounts of 1991 munici- 
pal and industrial allocations were increased to 20 
percent. During the summer months, the Depart- 
ment was considering increasing municipal and 
industrial allocations to 30 percent of the original 
requests, which would result in the 67 1,7 1 1 acre- 
feet of water being allocated for municipal and 
industrial purposes in 199 1. 



1 

15'. Increasing Storageand 
I 

Delivery Facilities 

0 MEET THE WATER DELIVERY GOALS 

i 
qtated in its water service contracts, the 

1 Department of Water Resources needs to : T '  
1 construct additional storage and delivery facilities. 
I In planning for and developing storage and 
I delivery facilities, however, the Department often 
I 

faces two significant challenges: finding techni- 
1 
i cally s~litable sites and satisfying the many com- 

/I plex environmental procedures, laws, and regula- 
1 

I: tions. 
Information on constructing storage and delivery ' facilities may be found in this chapter. 

storage Facilities 

Currently, planning activities are under way on 
projects designed to increase State Water Project 
(SWP) storage. Specifically, these facilities are 
designed to: 

Provide SWP with an additional water supply 

nohh of the Delta (Red Bank Project). 
Provide offstream storage south of the Delta 

(Los Banos Grandes facilities and Kern Water 
Bank). 

Red Bank Project 

along the lower Cottonwood Creek and upper Sac- 
ramento River. 

In 1964 the U.S. Corps of Engineers selected the 
Cottonwood Creek drainage basin as the most suit- 
able for constructing 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 most effi- 
cient and economical means of constructing those 
facilities. The Department's activities have been 
identified as the Red Bank Project. 

First Studies 

In 1985 the Department published a report in 
which it recommended studying construction of a: 

1. Combination diversion and storage dam at 
the Dippingvat site on the south fork of 
Cottonwood Creek 

2. Storage dam and reservoir at the Schoenfield 
site in the adjacent Red Bank Creek Basin 

3. Conveyance system for connecting the two 
reservoirs 

Following recommendations included in that 
1985 report, the Department conducted a two-year 
prefeasibility investigation to determine: 

Project costs 
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The largest uncontrolled tributary of the Sacra- 
* Hood control benefits 

Amount of water that would be added to 
mento River, Cottonwood Creek, in Shasta and 
Tehama counties, is the primary cause of flooding 

SWP's supply 



Through conducting the investigation, the 
Department determined that the cost of construct- 
ing the dams and reservoirs would be $90 million 
(1987 dollars) and that the project would provide 
the following benefits: 

Approximately 47,000 acre-feet of additional 

water to SWP 
An annual flood control benefit of about 

$2.4 million for the Cottonwood Creek Basin 
Warm-water fishery and other recreational 

facilities (approximately 1 13,000 recreation 
days per year) 

Basing its actions on the information contained 
in the 1987 report, the Department immediately 
began a feasibility study for constructing a dam and 
reservoir on the south fork of Cottonwood Creek 
(Dippingvat) and a dam and reservoir on Red Bank 
Creek (Schoenfield). Those two reservoirs would 
be connected by a tunnel and two sections of open 
channel. 

Current Studies 

In fiscal year 1990-91 the Department com- 
pleted 90 percent of the topographical mappings; 
published a report of drilling investigations; and 
prepared a draft fault investigation report. 

During the 199 1-92 fiscal year, the fault investi- 
gation report was finalized and alternative dam 
types were investigated. As currently envisioned by 
the Department, the Dippingvat Dam would be 
about 260 feet high with a reservoir capacity of 
104,000 acre-feet; the Schoenfield Dam, about 300 
feet high with 250,000 acre-feet of storage 
capacity. 

The Department also determined the Cotton- 
wood Creek site to be a good potential source of 
water but only a fair site for a reservoir and the Red 
Bank Creek site, a good reservoir site but not a 
potential source of water. Consequently, the Red 
Bank Project, designed to account for the strengths 
and weaknesses of each site, offers a good source 
of water and a good reservoir storage site at a rea- 
sonable cost. 

In addition, the Department determined that the 
project could provide significant benefits to the 
anadromous fisheries in lower Cottonwood Creek 
through an improved water supply. And at the Red 
Bluff Diversion Dam, the period of time that gates 
remain open could be extended to facilitate the 
upstream migration of salmon. 

According to initial estimates of the unit water 
costs, the Red Bank Project will be competitive 
with other currently proposed water supply proj- 
ects, including the Los Banos Grandes facilities 
and the elements of the Kern Water Bank. 

Los Banos Grandes Facilities 

To more efficiently manage its water supply, the 
Department has proposed for development the Los 
Banos Grandes offstream reservoir complex. Once 
constructed, the facilities would serve as a south- 
of-the-Delta water bank. Water stored in Los Banos 
Grandes would be pumped from the Delta and con- 
veyed southward about 80 miles through the Cali- 
fornia Aqueduct. 

A description of the project as well as of the 
environmental mitigation and conservation mea- 
sures proposed by the Department follows. 

Site Description 

The Department examined several sites on 
which to construct offstream storage facilities 
before deciding on the Los Banos Creek site, a rel- 
atively undeveloped area in western Merced 
County. 

The area, predominantly privately owned grass- 
land, is primarily used for cattle grazing. Annual 
rainfall in the area is about 9 inches and generally 
occurs between December and March. Summers 
are hot and dry. The annual runoff of Los Banos 
Creek has been estimated at about 50,000 acre-feet 
(1983) and averages about 8,000 acre-feet. There .is 
little flow from May through November of most 
years. 

Although four or five farmsteads remain within 
the area of the proposed reservoir, none is perma- 



nently occupied. An unpaved county road crosses 
the upper end of the project area, but public access 
to most of the area is minimal. Within the area 
developed water supplies for irrigated agriculture 
do not exist, but about 900 acres have been culti- 
vated for production of dry-farmed grain. 

Several shallow wells have been developed to 
provide water for stock and for domestic use. The 
pumps are wind-powered; and the area is not 
served by a commercial electric utility. 

Feasibility Studies 

In 1984, once the site was selected, the Depart- 
ment began its feasibility studies. At that time, the 
U.S. BFeau of Reclamation (USBR) expressed an 
interest iq participating in the project, and a design 
to include reservoir storage capacity of up to 
300,000 acre-feet for use by the Central Valley 
Project (CVP) was incorporated into the project. 

Dujng this time, the Department decided to 
evaluate the possibility of participating with a pri- 
vate utility for power generation as a joint SWP/ 
private utility project. Two utilities expressed inter- 
est in participating in the project, Pacific Gas and 
Electric (PG&E) and Southern California Edison 
(SCE) . 

Consequently, three formulations were prepared 
for the reservoir, a 1.73 million acre-feet SWP-only 
project; a 2.03 million acre-feet joint SWP-CVP 
project; and a 2.03 million acre-feet joint SWP- 
power utility pumped-storage option. 

In 1990 USBR withdrew from the project. Con- 
sequently, in preparing its environmental impact 
and feisibility reports, the Department selected a 
reserv~ir capacity of 1.73 million acre-feet for the 
SWP-only formulation and recommended pursuing 
a joint venture with a private utility. The reports 
were released in December 1990. 

Early in 199 1, PG&E and SCE notified the 
Department that they were no longer interested in 
participating because of the high costs of generat- 
ing power. Therefore, at this time, the Department 
is concentrating on developing the 1.73 million 

acre-feet SWP-only facility. Information on that 
facility follows. 

Project Description 

The main dam, which would be located on Los 
Banos Creek, would be a zoned embankment with 
a height of 414 feet above the original streambed. 
Total volume of the embankment would be 13 mil- 
lion cubic yards. The major saddle dam located two 
miles south of the main dam on Salt Creek (another 
drainage within the proposed reservoir) would 
require approximately the same volume of embank- 
ment as the main dam. 

Water would be lifted about 130 feet from the 
California Aqueduct to the existing Los Banos Res- 
ervoir (a 34,600-acre-foot flood detention reservoir 
constructed to protect the aqueduct) by a proposed 
pumping-generating plant located downstream of 
the reservoir. 

A second pumping-generating plant at the base 
of Los Banos Grandes Dam, operating under a 
maximum static head of 435 feet, would lift water 
into Los Banos Grandes Reservoir. Both plants 
would have a design capacity of 3,500 cubic feet 
per second (cfs) in the pumping mode and 4,650 
cfs in the generating mode. 

Designs and cost estimates for the project were 
initially prepared for a range of sizes for the reser- 
voirs and associated pumping-generating plants. 
The first costs at October 1989 prices (not includ- 
ing mitigatiodcompensation measures or costs of 
recreational facilities) were estimated to range from 
about $450 million for a 1.2 million-acre-foot basic 
water supply project to over $1.1 billion for a 
staged project incorporating 420 megawatts of 
pumped-storage power capacity. 

With the selection of the 1.73 million-acre-foot 
capacity reservoir for the SWP-only formulation, 
those costs were refined. The feasibility-level first 
costs (including costs of mitigation/compensation 
measures and recreation costs) for the 1.73 million 
acre-feet alternative were estimated at $890 
million. 



The Department plans to complete the mitiga- 
tion plan and obtain all necessary environmental 
permits and agreements by June 1992. A decision 
to proceed to final design and construction would 
then be made in summer 1992. Based on the sched- 
ule previously outlined, the Los Banos Reservoir 
could be operational by the year 2002. 

Mitigation Measures 

Extensive field inventories have been under- 
taken to help evaluate environmental impacts. As 
part of a contract with the Department, the Depart- 
ment of Fish and Game conducted a four-year 
assessment of fish and wildlife. In addition, De- 
partment of Water Resources' botanists classified 
the habitat types to be affected if the project were 
built and surveyed the area for plant species of 
special concern. 

By studying the assessments conducted as part 
of the feasibility investigation, the Department 
identified three crucial environmental concerns that 
must be considered before the project can be built: 

Threatened and endangered species 
Wetlands 
Sycamore alluvial woodlands 

Each is a subject of a federal or state law or 
regulation. 

Threatened or Endangered Species. Five state- 
listed or federally listed threatened or endangered 
species of wildlife are known to occur in the 
project area: the San Joaquin kit fox; Swainson's 
hawk; bald eagle; peregrine falcon; and greater 
sandhill crane. Other species of wildlife and plants 
appearing in the area are candidates for listing, 
including the San Joaquin pocket mouse, golden 
eagle, California tiger salamander, red-legged frog, 
southwestern pond turtle, and Arbma Ranch jewel 
flower. 

Generally, the federal Endangered Species Act 
forbids actions by federal agencies, including the 
granting of licenses or permits, that would jeopar- 
dize the continued existence or adversely affect the 
critical habitat of any listed species. Therefore, 
wildlife inventory studies have been completed; 

and mitigation and compensation measures are 
being studied. 

Wetlands. Although the project site is in an arid 
zone, areas within it are classified as wetlands 
under the U.S. Corps of Engineers' criteria for 
administering Section 404 (b) (1) of the federal 
Water Pollution Control Act. Those areas include 
portions of Los Banos Creek near the dam site and 
numerous small areas of seasonal marsh associated 
with stock water ponds or small springs and seeps. 

According to federal regulations, the U.S. Corps 
of Engineers may issue a permit for a project that 
would destroy a wetland site only if no practicable 
alternative with less adverse environmental' con- 
sequences exists. A consulting firm, EBASCO 
Environmental, was hired to help define the impact 
of the project on wetlands and recommend mitiga- 
tion and compensation measures. 

At the same time, the Department reexamined 
and expanded studies to determine practicable 
alternatives to the project that would not affect wet- 
lands or have other significant adverse environ- 
mental consequences. 

As a result of those studies, the Department con- 
cluded that the Los Banos Grandes facilities 
offered the only practicable south-of-the-Delta sur- 
face storage alternative. That conclusion, pre- 
sented in September 1990 as part of the Los Banos 
Grandes Facilities Alternatives Analysis Memoran- 
dum Report, was based on findings that other 
alternatives would cost at least two to three times 
as much as the cost of constructing the Los Banos 
Grandes facilities. 

Sycamore Alluvial Woodlands. To build the Los 
Banos Grandes facilities, about ten miles of Los 
Banos Creek must be inundated. The lower six 
miles of that reach is a broad alluvial floodplain 
that supports an extensive stand of California 
sycamores. 

The strip of sycamores averages about 800 feet 
in width and covers approximately 600 acres. Typi- 
cally, the trees are large, with trunk diameters aver- 
aging 16 inches and ranging to over 4 feet. Some 
areas are dense with trees, but much of the area is 



fairly open. Average canopy cover is about 30 
percent. 

The sycamore woodland, surrounded by rela- 
tively barren grasslands, has substantial value as a 
wildlife habitat. Compensation through replace- 
ment or improvement of a comparable habitat will 
be a challenge because the Los Banos Valley syca- 
more grove is reportedly the largest in the area. The 
Californila sycamore is not considered a threatened 
or endangered species, but the wildlife habitat it 
provides is relatively scarce in the San Joaquin 
Valley. 

~ c c o r $ i n ~  to provisions of the federal Water 
Pollution Control Act, the Environmental Protec- 
tion Agency may ban use of a site determined to 
have an unacceptable adverse effect on wildlife. To 
determine the most effective methods of restoring 
or creating sycamore woodland habitats, the 
Department developed a pilot program to evaluate 
survival parameters for over 1,200 sycamores, 
ranging in size from seedlings to established trees. 
The infomation gained from that program will be 
used to develop a mitigation plan. 

I Kern Water Bank 

The Kern Water Bank, a conjunctive-use 
groundwbter program, is designed to allow SWP's 
water to be recharged into the groundwater basin 
during wet years and withdrawn by pumping or 
through exchanging entitlement water during dry 
years. 

The program consists of eight separate projects 
or elements. One element, the Kern Fan Element, is 
owned by the Department. The other seven ele- 
ments, referred to as local elements, will be owned 
by Ketn County water districts and planned in 
cooperation with the Department. 

increase the storage capacity to about 1 million 
acre-feet; a proportional increase in average annual 
yield is anticipated. 

Planning activities for the second stage of the 
Kern Fan Element will begin once the environmen- 
tal impact report for the first stage of the project is 
completed. Construction of the second and ultimate 
phase facilities is targeted for 1995. 

Local Elements 

The local elements of the Kern Water Bank, 
designed to add about 2 million acre-feet of 
groundwater storage and increase the average 
annual yield of the Kern Water Bank to about 
200,000 acre-feet per year, are in various stages of 
planning. 

As of the end of the 1990-91 fiscal year, 
prefeasibility studies have been completed for local 
elements sponsored by Kern Delta Water District, 
Improvement District Number 4, and Rosedale 
Rio-Bravo Water Storage District. The report, 
Components of Feasibility Study, was completed 
for the Semitropic Water Storage District. 

An initial draft prefeasibility study for a local 
element jointly sponsored by Buena Vista Water 
District and West Kern County Water District was 
completed in December 1990, and a draft prefeasi- 
bility study for Cawelo Water District local ele- 
ment was completed in July 199 1. A prefeasibility 
study of a local element sponsored by North Kern 
Water Storage District was begun in mid-1991 and 
should be completed by the end of the 1991-92 
fiscal year. No other local elements are under 
consideration at this time. 

A master plan to include criteria for marshaling 
studies for the local elements through the planning 
and implementation process is being prepared by 
sponsors of the local elements and other interested 

Kern Fayl Element agencies. 

The Kern Fan Element is designed to be com- The schedule for preparing additional feasibility 

pleted in two stages. The first stage will have a studies and documentation required according to 

storage ciapacity of about 350,000 acre-feet and an the Environmental Quality Act (CEQA) 

expected average annual yield of about 44,000 and for scheduling construction of the local ele- 

acre-feet per year. The second stage is designed to ments be based On the master plan- 



Environmental Documentation 

A supplemental environmental impact report 
(EIR) for the Kern Fan Element was prepared 
according to CEQA guidelines and distributed for 
review on December 3 1, 1990. 

A hearing was held in Bakersfield on January 
28, 1991. Three individuals provided comments at 
the hearing; comments were generally favorable. 
Ten individuals or organizations responded to the 
EIR with written comments. Responses to the 
comments are being prepared; and a final EIR is 
targeted for release in February 1992. 

As a result of construction, operation, and 
maintenance activities pertaining to the Kern Fan 
Element, the Department is applying for permits 
for the incidental taking of threatened and endan- 
gered species from the U.S. Fish and Wildlife 
Service and the California Department of Fish and 
Game. Included in the permits are appropriate 
avoidance and mitigation procedures for incidental 
takes. 

The U.S. Fish and Wildlife Service also requires 
that major activities planned by other agencies or 
companies on project lands be included in the 
permit. Activities planned by other participants 
include construction of additional recharge facili- 
ties (Kern County Water Agency) and oil and gas 
wells and related facilities (Atlantic Richfield 
Corporation). 

The Department will coordinate the inputs from 
those agencies and companies as well as those from 
an independent land use advisory committee. 

Groundwater Demonstration Program 

In 1990 as part of its program to determine the 
feasibility of operating the Kern Water Bank, the 
Department delivered 140,500 acre-feet of entitle- 
ment water to the Kern County Water Agency for 
delivery to the member units in the future. The 
water was delivered according to terms of four 
separate agreements between the Department, Kern 
County Water Agency, and four member units of 
the Kern County Water Agency. 

The Department paid a use-of-facility fee to use 
existing facilities; and in return, the member units 

placed the water in storage in their respective 
groundwater basins or used it for irrigation in lieu 
of groundwater pumping and assigned a like 
amount of water from its groundwater basin to the 
Department. 

The member units and the number of acre-feet 
of water they received include Semitropic Water 
Storage District, 105,500 acre-feet; Buena Vista 
Water District, 20,000 acre-feet; Rosedale-Rio 
Bravo Water Storage District, 7,500 acre-feet; and 
Kern Delta Water District, 7,500 acre-feet. 

According to terms of the agreements, before the 
entitlement water is to be delivered and with 30 
days' notice, the Department may reduce by up to 
50 percent minus in-district losses the entitlement 
deliveries made in any one year from the Buena 
Vista, Rosedale, and Kern Delta elements. 

The formula for determining the amount of 
entitlement water to be extracted from water stored 
by the Semitropic Water Storage District is to be 
based on the amount of deficiency water assigned 
to the district. After the amount of deficiency water 
is determined, the district may extract an amount 
equal to that reduction from its respective ground- 
water basin. The Department then will have access 
to an amount of entitlement water equal to the 
amount of the reduction available for distribution 
to other contractors. 

According to the terms of a fifth agreement 
between the Department of Water Resources, Kern 
County Water Agency, and Berrenda Mesa Water 
District, the Department delivered 9,500 acre-feet 
of water to the agency for subsequent delivery to 
the district. The Department paid the cost of con- 
veyance through the Dos Amigos Pumping Plant 
and paid Berrenda Mesa Water District $26 per 
acre-foot for the water. 

The district paid to have the water delivered 
from the California Aqueduct to its turnout on the 
Coastal Branch. In return, the district assigned a 
like amount of water from its groundwater storage 
account in the city of Bakersfield spreading basin 
to the Department. 

According to the agreement, before the delivery 
of the water, any portion of the 9,500 acre-feet, 



minus in-district losses, may be extracted in any 
one year. 

Delive y Facilities 

The Department is completing advanced plan- 
ning and environmental studies necessary to 
complete the second phase of the Coastal Branch of 
the California Aqueduct. Information on that 
project follows. 

The Coastal Branch of the California Aqueduct, 
to be constructed in two phases, was designed to 
deliver water to agricultural water contractors in 
northwestern Kern County (first phase) and to 
Santa Barbara and San Luis Obispo counties 
(second phase). The first phase, completed in the 
late 1960s, includes two pumping plants and a 
14.8-mile coastal stub canal extending from Avenal 
Gap to fhe vicinity of Devil's Den. 

In October 1986 Santa Barbara County Flood 
Control and Water Conservation District and San 
Luis Obispo County Hood Control and Water Con- 
servation District requested that the Department 
begin the advanced planning and environmental 
studiqs needed to complete the second phase of the 
aqueduct, which is designed to transport up to 
82,700 acre-feet of entitlement water each year to 
those counties. 

The water districts also requested that the 
Department conduct the environmental assessments 
and pnepare the reconnaissance-level design of a 
local pipeline, the Mission Hills extension, to be 
used to transport SWP's water in northern Santa 
Barbara County. 

Assessments 

Various alternative routes were considered for 
the pipelines and examined for topographical 
restrictions, design limitations, and related costs as 
well as for ways to minimize adverse environmen- 
tal and social impacts. Once the route was selected, 
a 1-mile-wide corridor was studied in detail to 
determine the best alignment. 

Wildlife habitats and biological communities 
within the corridors were mapped; archaeologists 

conducted a detailed search of known cultural 
resources within the corridor; and geologists sur- 
veyed the substrata and topography within the 
corridor. 

Five workshops were held with property owners 
along the corridor to inform them about the project 
and to learn about local problems the pipeline 
might cause. Environmental information as well as 
information gained from those studies and work- 
shops were considered in the selection of and 
refinements to the alignment. 

The final environmental impact report for phase 
two of the Coastal Branch and the Mission Hills 
extension was released on May 15, 199 1. The two 
districts were notified, as required in paragraph 
45(d) of the water supply contracts, that the De- 
partment will start final design on phase two in 
June 1992. The Department anticipates that in early 
1992 contractors will indicate the amount of SWP 
water requested. 

Construction 

Constructing phase two of the Coastal Branch 
requires laying 89 miles of buried pipeline from the 
existing terminus near Devil's Den to the Santa 
Maria River and constructing three pumping plants 
(Devil's Den, Bluestone, and Polonio Pass); one 
power recovery plant; and four water-storage 
facilities. 

The power recovery plant, designed to dissipate 
the excessive water pressure in the pipeline, would 
generate up to 6.1 megawatts of energy. 

Thirteen construction contracts are planned for 
the second phase. Four storage tanks along the 
pipeline will be used to segment the pipeline for 
flexibility in operating and maintaining it. 

In 1990 the estimated cost of the project ranged 
from $240 million to $300 million. The unit cost of 
water from this project would vary from $340 to 
$420 per acre-foot per year, depending on the 
repayment reach and the delivery option selected. 
Costs for treating and transporting water to areas of 
use are not included. 



161. Augmenting the Water Supply 

S 
'TATE WATER PROJECT (SWP) CONTRACTORS 

, aontinue to need more water, but the 
overall supply of water is decreasing. For 

example, consumption of water upstream of the 
Sacrarhento-San Joaquin Delta continues to reduce 
the supply of water in the Delta. And the amount of 
water available to California from the Colorado 
River js gecreasing as the Central Arizona Project, 
authotized by Congress in 1968, comes fully on 
line. 

Coisthl southern California, served by the Met- 
ropolitan Water District of Southern California, 
stands to lose half of its current entitlement of more 
than 1.2 'million acre-feet as the Central Arizona 
Projeat Becomes fully operational. Also, total water 
use in thk urban areas served by SWP is increasing 
despite increasing conservation efforts. 

To meet the increasing need for water, the De- 
partment of Water Resources' plans have evolved 
from cobserving existing supply through storage to 
investiggting cloud seeding; entering into programs 
with va$ous water agencies in which the Depart- 
ment finances facilities in exchange for water (con- 
junctibe-use); and developing programs to transfer 
water+ ptimarily through purchases. 

Inf~qnation about programs the Department 
conducted or participated in from June 30, 1990, to 
June $0, 1991, are included in this chapter. 

Cloud Seeding 

To increase the inflow to Lake Oroville Reser- 
voir from the Feather River Basin, the major source 
of SWP's water, the Department is evaluating the 
effectiveness of cloud seeding. 

Encouraged by the successful completion of a 
1985 contract to study the feasibility of cloud 
seeding, the Department funded a prototype project 
to be carried out in a remote area of the Middle 
Fork Feather River near Johnsville. The project 
began in 1988, and the Department plans to use the 
information gathered from the project to evaluate 
the effectiveness of the cloud-seeding technique 
and design a larger cloud-seeding program to be 
conducted in the Feather River watershed. 

Project Design 

The prototype project is designed to operate with 
ten propane dispensers installed on federal land 
managed by the U.S. Forest Service. Three dis- 
pensers were installed in November 1988 to permit 
evaluation of the functional capabilities of the 
equipment's control system and to provide infor- 
mation on the effectiveness of propane for increas- 
ing precipitation. Testing of the equipment contin- 
ued through fall 1989. 

To 
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During that time, work began on preparing the 
environmental documentation required by the U.S. 
Forest Service to allow the installation of the seven 
additional dispensers. The environmental docu- 
ments were completed on September 12, 1990. 

On October 29, 1990, the California Sportfish- 
ing Alliance filed an appeal of the U.S. Forest 
Service's decision to issue the land use permit for 
the installation of dispensers. Consequently, the 
Forest Service issued a limited permit in which 
they authorized the installation but not the opera- 
tion of the ten propane dispensers. 

Operation 

As an alternative to operating the dispensers on 
federal land, the Department installed two propane 
dispensers on private property during winter 1990. 
During that time, the Department tested the effec- 
tiveness of controlled propane releases and evalu- 
ated the dispensing equipment and its remote con- 
trol capabilities, which involved using satellites to 
communicate with Department headquarters in 
Sacramento. 

Results of the tests indicated that the equipment 
could function as intended and could be reliably 
controlled from headquarters. Consequently, the 
Department decided in spring 1990 that the pro- 
gram could be fully implemented. However, the 
Department is waiting until the appeal by the 
Sport-fishing Alliance is settled before fully 
implementing the program because eight of the ten 
dispensers needed for full implementation are 
located on land managed by the U.S. Forest 
Service. As of June 30, 1991, the appeal had not 
been resolved. 

Conjunctive Use of Water 

In 1986 two agencies in San Joaquin County, 
Stockton East Water District and Central San Joa- 
quin Water Conservation District, presented a pro- 
posal to the Department for releasing Central Val- 
ley Project (CVP) water from the New Melones 
Dam in exchange for financing facilities. 

Specifically, according to the proposal, the agen- 
cies would release downstream in the Stanislaus 
River as much as 145,000 acre-feet of the agencies' 
contracted water from CVP in years of critical 
shortages in exchange for SWP's financing of 
facilities in the Stanislaus and Calaveras river 
basins. Those facilities would be used to provide 
conjunctive use of water in the study area as well 
as benefits to fisheries, improved water quality, and 
increased yield to SWP's and CVP's contractors. 

Participants 

In 1988, in response to the proposal, the Depart- 
ment, U.S. Bureau of Reclamation (USBR), and 
local water agencies agreed to investigate the 
future demands for water in the study area and the 
most efficient means of meeting those demands. 

The Department and USBR prepared a work 
plan for that investigation; and a memorandum of 
understanding was signed by the Department; the 
Department of Fish and Game; USBR; Stockton 
East Water District; Central San Joaquin Water 
Conservation District; Calaveras County; Calaveras 
County Water District; Tuolumne County; Tuol- 
umne Regional Water District; Stanislaus County; 
San Joaquin County; Lathrop County Water Dis- 
trict; South Delta Water Agency; and the cities of 
Escalon, Ripon, Manteca, and Stockton. 

Two irrigation districts with water rights to 
Stanislaus River water, Oakdale Irrigation District 
and South San Joaquin Irrigation District, have 
decided not to sign the memorandum of under- 
standing but instead to monitor and provide input 
to the study. 

Project Alternatives 

As part of the study process, alternatives to meet 
future estimated water demands are being identi- 
fied. As part of selecting an alternative to meet 
water needs in the future, the Department will 
review all alternatives to determine the one that 
best: 



Meets the future water needs of all involved 
agencies and counties 
Improves in-stream flows for the Stanislaus, 

Calaveras, and San Joaquin rivers 
lrnproves water quality in the channels of the 
southern Delta 
Increases CVP and SWP water supplies in the 

Delta 
Assists in meeting outflow requirements in 

the belta 

Environmental Documentation 

In addition to identifying alternatives, the 
Department is preparing a draft environmental 
impact report/environmental impact statement. The 
document is scheduled for release in June 1993. 

In 1990 the activities associated with preparing 
the environmental documentation involved the 
scoping process. A notice of preparationlnotice of 
intent was issued in April 1990, and scoping meet- 
ings were held in Stockton and Sonora in May 
1990. 

The scoping report was published in January 
1991 and transmitted to all interested parties. Issues 
to be examined in the environmental documenta- 
tion were identified in the report as well as the 
process used to identify issues and alternatives to 
be studied. A list of nine issues follows: 

1. Conjunctive use of Stockton East Water and 
Central San Joaquin Water Conservation 
District's 145,000 acre-feet of contract water 

2. County-of-origin water needs and protection 
3. Fishery flows in the Stanislaus River 
4. Groundwater levels in the eastern San Joa- 

quin County's groundwater basin 
5. Improved water quality at Vernalis on the 

San Joaquin River for the South Delta area 
6. Protection of existing water rights 
7. Return of interim out-of-basin contracted 

water to in-basin users when needed 
8. Recreational needs in the Stanislaus River 
9. Water supply to cities in the study area 
Significant work accomplished as of June 1991 

consisted of estimating water demands in San Joa- 

quin and Stanislaus counties and developing sur- 
face and groundwater models to be used in evaluat- 
ing the various alternatives. 

Water Transfers 

In the past decade several new laws have been 
passed to help to strengthen California's water pol- 
icies, grant additional authority to the State Water 
Resources Control Board, and authorize new activ- 
ities for the Department. Those laws have been 
designed to encourage water transfers by the fol- 
lowing methods: 

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

2. The Department and the State Water Re- 
sources Control Board are directed to support 
voluntary transfers of water and water rights, 
offering technical assistance, if necessary, to 
identify and implement water conservation 
measures that will make additional water 
available for transfer. 

3. Local and regional public agencies are autho- 
rized to sell, lease, exchange, or transfer 
surplus agency water for use outside the 
agency. 

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

Legislation also required the Department to 
(1) establish an ongoing program to facilitate the 
voluntary exchange or transfer of water; (2) imple- 
ment various state laws pertaining to water trans- 
fers; (3) create and maintain a list of entities seek- 
ing to enter into transfers and a list of the physical 
facilities that may be available to carry out water 
transfers; and (4) prepare a water transfer guide. 

Water Transfers Committee 

The Department's in-house water transfers com- 
mittee was established in response to the growing 
interest in transferring and marketing water. The 



committee prepared three documents to facilitate Exchange Programs 
the voluntary exchange or transfer of water within 
California: Questions to Be Asked in the Case-by- 
Case Review of Water Transfer Proposals; A 
Guide to Water Transfers in California (June 
1989); and A Catalogue of Water Transfer Propos- 
als (1986). 

An updated version of A Catalogue of Water 
Transfer Proposals, which includes information of 
all water transfer proposals known to the Depart- 

. ment as of December 1.990, is currently being 
prepared. 

Purchases 

On August 6,1990, the Yuba County Water 
Agency (YCWA) signed a contract in which it 
agreed to sell up to 200,000 acre-feet of water at 
$45 per acre-foot to the Department during 1990. 
According to provisions of the contract, sources of 
water include 109,000 acre-feet from its New Bul- 
lards Bar Reservoir and the remaining from conser- 
vation, exchanges, or other local water manage- 
ment programs within Yuba County. 

From May 22 through December 3 1,1990, 
YCWA transferred 109,000 acre-feet of water to 
SWP from New Bullards Bar Reservoir; and, ac- 
cording to the conservation provisions of the con- 
tract, 9,909 acre-feet from Browns Valley Water 
District (BVWD). That water was available to 
YCWA as a result of an exchange agreement 
between YCWA and BVWD. 

Those transfers allowed the Department to 
increase its carry-over storage in Lake Oroville by 
using the purchased water to meet Delta outflow 
requirements instead of using releases from Lake 
Oroville. 

The Department received a credit of 30,607 
acre-feet of water according to Article 6 of the 
coordinated operations agreement with the U.S. 
Bureau of Reclamation, effective February 1, 199 1. 

In October 1989, the Department entered into a 
water exchange program with six well owners 
within the Western Canal Water District service 
area. The water obtained from the program will be 
used as increased carry-over storage to meet deliv- 
ery requests from long-term water supply 
contractors. 

From October 1990 through January 1991, 
owners pumped 7,752 acre-feet of water from their 
own wells to meet the district's obligations and 
reduced their deliveries of surface water from 
sw. 

The Department paid each well owner $50 per 
acre-foot of water plus a portion of the costs to 
activate the wells. The total cost of the program 
was $420,800, including $23,000 for adrninistra- 
tion costs paid to Western Canal Water District. 

The Department has been monitoring the 
program since it began and in winter 1991 will 
publish an evaluation of the potential for and 
impact of increasing groundwater pumping in the 
district's area. 

Drought Water Bank 

On February 1,199 1, Governor Pete Wilson 
directed the Department to form the Drought Water 
Bank. Designed to help Californians cope with the 
fifth consecutive year of drought, the water bank 
obtained water from the following three sources: 

1. Surplus water in surface reservoirs 
2. Additional pumping of groundwater 
3. Fallowed agricultural lands 
The water obtained by the bank was made avail- 

able to agencies to use in meeting critical needs for 
agricultural, municipal, and industrial uses as well 
as for the benefit of fish and wildlife. In addition, 
some water was stored in reservoirs as a hedge 
against the possible continuation of the drought in 
1003 
1/7&. 

In return, YCWA could be required to release addi- 
In establishing the water bank, Governor Wilson 

tional water to repay any amount of CVP water 
also established the Drought Action Team to advise 

used to refill New Bullards Bar Reservoir 



him on matters concerning the bank. The team con- 
sisted of 16 members; David Kennedy, Director, 
Department of Water Resources, was selected by 
Governor Wilson to serve as chairman of the team 
and to coordinate the team's activities. 

Generally, the water bank paid farmers and 
agencies $125 for each acre-foot of water sold. 
That prioe was established after discussions with 
potential buyers and sellers, agricultural econo- 
mists, and other individuals knowledgeable about 
water use. 

To make bank water available at the Delta 
Pumping Plant, a portion of the water purchased 
was required for Delta Outflow; that is, a portion of 
the water was left in the Delta to meet requirements 
for salinity control. That loss of water as well as 
the coslts incurred to buy the water, including legal, 
admiqisuative, and financial costs, resulted in a 
melded qost to buyers of about $175. Additional 
costs of lransporting the water from the Delta to 
buyer's service area was paid by the buyer. 

As of June 30, 1991, a total of 350 contracts had 
been sighed, resulting in approximately 800,000 
acre-f~er of water committed to the bank. 

Credits to the water bank of the number of acre- 
feet phrchased were verified through procedures 
estabiished by the Department and the U.S. Bureau 
of Reclamation. Basically, procedures required 
that: 

Poreage fallowed in 1991 was in agricultural 

prpduction or set aside in 1990. 
Consumptive use of water for specific crops 

and fallowed acreages, as defined in the 
seller/grower 199 1 crop plan, be deposited in 
the water bank. 
Any wells used for pumping groundwater 
must be approved by the Department's and 
tht U.S. Bureau of Reclamation's technical 
staff before pumping water for the bank. 

As of June 30, 1991, a total of 389,770 acre-feet 
of water had been purchased from the bank. 
Information about those purchases may be found in 
Table 22. 

I 

The determination of the final amount of water 
to be purchased for the water bank is a function of 
a number of factors, including the actual amount of 
groundwater pumped in several large purchase 
contracts, and revisions to a number of contracts 
for fallowing agricultural land. 

As of June 30, 1991, final figures had not been 
developed for Delta carriage water requirements 
and technical corrections to the amount of water 
purchased. These factors have been estimated to be 
on the order of 160,000 acre-feet, leaving a net 
supply to be allocated of approximately 660,000 
acre-feet. As indicated in Table 23, the net alloca- 
tion to the State Water Project is expected to be 
about 270,000 acre-feet. 

TABLE 22 
Total Amount of Water Purchased from 

Drought Water Bank, June 30,1991, by Agency 
(Acre-feet) 

Acre-Feet 
Arencv Pwchmed 

Alameda County, Zone 7 500 

Alameda County Water District 14,800 

American Canvon Water District 370 

Contra Costa Water District 6,717 

Crestline-Lake Arrowhead Water 
Authority 236 

Dudley Ridge Water District 13,805 

Kern County Water Agency 53,797 

Metropolitan Water District 
of Southern California 215,000 

Oak Flat Water District 975 

Citv of San Francisco 50,000 
- -  

Santa Clara Valley Water District 19,750 

Westlands Water District 13,820 

Total 389.770 

TABLE 23 
.Drought Water Bank Balances, June 30,1991 

Warer Amounts 
(Rounded acre-feetl 

Water Purchases 820,000 

Delta Carriage Water Requirements, Technical Corrections - 160,000 

Net Supplies 660,000 

Allocations to Purchasers 390,000 

Net to State Water Project 270,000 



17. Assisting Local Water 
Supply Projects 

HE DEPARTMENT OF WATER RESOURCES 

participates in two programs designed to 
provide financial assistance to local agen- 

cies for the construction of water supply projects. 
Through the first program, public agencies are 

awarded loans and grants through the Davis- 
Grunbky Act. Through the second program, the 
State Water Project (SWP) finances local water 
supply projects designed to augment SWP's water 
supply, either directly or indirectly. Information 
aboub the two programs follows. 

Davis-Grunsky Act 

Public agencies have been awarded loans and 
grants through the Davis-Grunsky Act since 1959. 
The act, jointly administered by the Department of 
Water Resources and the California Water Com- 
mission, was designed as complementary legisla- 
tion to the Burns-Porter Act, which was enacted to 
help finance construction of the State Water 
Project. 

Of the original $1.75 million made available 
through the Burns-Porter Act, $130 million was 
reserved specifically for distribution under the 
DavisiGrunsky Act through the California Water 
Resources Development Fund and the California 
Water Fund. Loans are repaid to the California 

Basic Provisions 

The broad objective of the Davis-Grunsky Act is 
to further the development, control, and conserva- 
tion of water resources in California. To meet that 
objective, the act is designed to: 

Provide loans to public agencies for preparing 
feasibility reports and constructing local 
water projects if those agencies are unable to 
obtain financing on reasonable terms from 
other sources. 
Through grants, encourage development of 

the recreational aspects of local water projects 
as well as habitats for fish and wildlife. 
Enable California to participate as a partner in 

the development, construction, or operation of 
certain water projects when participation is 
necessary for optimum development of the 
resource. 

Public agencies, including cities, counties, dis- 
tricts, or other political subdivisions of the state, 
may participate in the program. Types of assistance 
available include: 

Loans for constructing local water projects, 

acquiring reservoir sites for proposed water 
projects, and preparing feasibility reports on 
proposed projects for which construction 
loans have been requested 

FINANCIAL 
ASSISTANCE 

FOR 

CONSTRUCTING 

LOCAL WATER 

PROJECTS IS 

AVAILABLE 

THROUGH THE 

DAVIS- 
GRUNSKY A a  
OR DIRECTLY 

FROM THE 

STATE WATER 
PROJECT. 

Water Resources Development Fund. 
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Grants for paying part of the construction cost 
of dams and reservoirs properly allocated to 
providing for recreation or enhancing fish and 
wildlife; and constructing initial water supply 
and sanitary facilities needed for public 
recreational use of the reservoirs 
State participation as a partner in a project 
larger than one the local agency proposes to 
construct on its own 

Prior to 1967, loans were made at the current mar- 
ket 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 is 50 
years. However, at the Department's discretion, 
some agencies were given an initial ten-year defer- 
ment; and the accumulated interest was amortized 
over the repayment period. 

Through 1990, approximately $127 million of 
the allocated $130 million has been disbursed or 
contracted for loans, grants, and administrative 
costs. The balance of remaining funds has been 
allocatedfor a grant'to Palmdale Water District and 
Littlerock Creek Irrigation District to rehabilitate 
Littlerock Dam. 

Current Activities 

From July 1, 1990, through June 30, 1991, the 
following actions involving the Davis-Grunsky Act 
occurred. Actions are listed alphabetically accord- 
ing to category. 

Determination of Eligibility. Palmdale Water 
District and Littlerock Creek Irrigation District, 
Los Angeles County, were considered eligible for a 
$3 million grant to help repair recreational facilities 
at Littlerock Dam. The districts are preparing the 
formal application and the required environmental 
documentation, which they expect to complete by 
December 199 1. 

Extensions. Home Gardens County Water Dis- 
trict, San Bernardino County, received an extension 

to March 3 1, 1991, to complete feasibility studies 
on constructing a water treatment plant. The treat- 
ment plant would not be constructed with Davis- 
Grunsky funds. 

Strathmore Public Utility District, Tulare 
County, received an extension to June 1, 1991, to 
meet the final requirements for disbursing funds. 
Originally, the district received a loan for 
$1,860,050 to help construct a $3 million facility to 
provide drinking water to the community of Strath- 
more and adjacent lands. 

Final On-Site Inspection. The Department 
conducted the final site inspection and the Office of 
the State Controller performed the required audit to 
allow the final payment to Big Bear Municipal 
Water District, San Bernardino County, for phase 
one work on repairing Bear Valley Dam. 

The Department cannot estimate the starting 
date for phase two of the project, which involves 
replacing of the roadway across the dam, until the 
Department of Transportation constructs a replace- 
ment bridge downstream. The maximum amount of 
funding for phase two is $380,000. 

Progress Report. Littlerock Creek Irrigation 
District, Los Angeles County, completed approxi- 
mately 40 percent of the work on its $2 million 
loan project to upgrade and expand the commu- 
nity's water distribution system. 

State Water Project Funds 

Local water supply projects designed to augment 
SWP's water supply may be financed with SWP 
funds, if available, providing certain administrative 
guidelines are met. The project must be eligible to 
be included as part of SWP, and financing by SWP 
will not exceed the actual construction cost of the 
local project. 

Should construction costs of the local project 
exceed available SWP funds, local participation in 
financing the construction will be required. In 
addition, the local project will not become a unit of 



SWR lu~t i l  an agreement has been signed by all 

, Funding Assumptions 

Tde three basic assumptions of projects financed 
by SWIP are that: 

1. 4ppropriate water supply contracts would be 
I wended. 

2. Yield developed by a local project as a unit 
of SWP would become part of the yield of 
SWP, whether for the life of the project or 
for an interim period. 

3. The local project would not adversely affect 
the costs of water deliveries to nonpartici- 
pating SWP contractors. 

The Department conducts a feasibility study of 
local projects when information contained in con- 
ceptual and reconnaissance reports (1) support the 
projedt; md (2) SWP water contractors agree that 
the project is advantageous. Projects must be 
structvrally, economically, financially, and contrac- 
tually feasible as well as environmentally accept- 
able before they can be added as SWP units. 

At this time only one project is being considered 
by the Department, the enlargement of the 
Cachuma Reservoir, which is located in Santa 
Barbara County. Information on that project 
follows. 

I 

Enlargement of Cachuma Reservoir 

In July 1985 the Santa Barbara Flood Control 
and Water Conservation District requested that the 
Department conduct a feasibility study for enlarg- 
ing the Cachuma Reservoir. After five years of 
reviewing several different proposals, the Depart- 
ment initiated the feasibility study for the Cachuma 

, Reservoir Enlargement Project in February 1987. 
Becaupe the U.S. Bureau of Reclamation 

(USBR), which owns the Cachuma Reservoir and 
Bradbury Dam, is considering safety modifications 
to the dam, the feasibility study was conducted as a 
joint Dtphrtment-USBR effort. 

1 

Study Objectives 

The four objects of the study were to: 
1. Determine if the enlargement is a feasible 

alternative with respect to all engineering, 
geological, economical, and environmental 
issues. 

2. Estimate the costs of the project. 
3. Formulate a plan for financing the enlarge- 

ment as a feature of SWP. 
4. Analyze the financial impacts on SWP 

contractors. 
The study was completed in 1990, and the draft 

environmental impact reportlenvironmental impact 
statement (EIIUEIS) was released for public review 
and comment in December 1990. Information 
about the review process, which ended in March 
1991, follows. 

Environmental Review Process 

Two public hearings to receive comments on the 
draft EIRlEIS were held in Solvang on January 29, 
199 1, and in Santa Barbara on January 30,199 1. 
The nine individuals who commented on the doc- 
ument indicated that they would like additional 
discussions of the impact of the project on ground 
water quality and downstream users. 

The Department received approximately 30 
written comments on the draft EIRJEIS. A signifi- 
cant number of respondents expressed negative 
comments and indicated their concerns about water 
rights, water quality, water availability, cloud seed- 
ing, and growth-inducing impacts at the project. 

The completion of the E I W I S  has been de- 
ferred due to the postponement of the State Water 
Resources Control Board's consolidated hearings 
on the Santa Ynez River water rights. Concerns 
about the impact of the existing Bradbury Dam on 
public trust resources (anadromous fishery) as well 
as downstream water quality have been raised. 
Consequently, a program EIR may be required for 
the entire Santa Ynez River watershed. 



In a related development, elections were held in 
Santa Barbara County in June 1991 to determine 
whether several county communities wished to 
participate in the phase-two construction of the 
Coastal Branch of the California Aqueduct. Most 
Santa Barbara County communities voted in favor 
of building phase two, including extensions into 
Santa Barbara County. 

If phase-two construction is completed and 
Santa Barbara County purveyors take the entire 

amount of their entitlement to SWP water through 
the Coastal Branch, the Department would not 
participate in the enlargement of Lake Cachuma. 

Because of the uncertainties about availability of 
water rights for an enlarged Lake Cachuma and the 
potential development of the Coastal Branch for 
delivery of SWP water to southern Santa Barbara 
County, USBR has proposed completing the EIS 
portion of the joint EIRIEIS and proceeding with 
the dam safety project only. 



18. Securing Power Resources 

I 

T 0 8NSURE THAT THE STATE WATER PROJECT 

(SWP) has sufficient power to meet its 
contractual obligations for delivering 

water, the Pepartment of Water Resources has 
developed a comprehensive power resources 

progranl, 
The goals of the Department's program are to: 

Obtain reliable, competitively priced power 

supplies and transmission services sufficient 
for operating SWP as an independent, 
interconnected utility. 
Devylop and manage power resources to min- 
imize the cost of water deliveries, while max- 
imizing benefits to SWP and its contractors. 
Minimize the impact on SWP when major 

contractual power arrangements expire in 
2004. 

Through its power resources program, the 
Deparhhent uses existing resources for maximum 
benefit to SWP and economically purchases excess 
energy krom other interconnected utilities through- 
out the western United States. 

To achieve those goals, the Department has con- 
structed its own power facilities and has contracted 
for long-tbrm power resources from the Los Ange- 
les Department of Water and Power (Castaic); the 
Southern kalifornia Edison Company; the Metro- 
politan Water District of Southern California; the 
Kings Ever  Conservation District (Pine Hat); 
TERA Power Corporation (Bethany Wind Park); 
and PacifiCorp. In addition, to receive and deliver 

the power, the Department has arranged for trans- 
mission service between SWP power resources and 
pumping loads and to interconnected utilities. 

Information about SWP's power facilities; 
transfers, exchanges, and purchases from other 
utilities; and transmission services follows. 

Facilities 

Figure 18, "Names and locations of power 
facilities," on the next page, includes information 
about SWP's power facilities currently in opera- 
tion, under construction, or planned. The figure 
also includes information about facilities that 
provide contracted power resources to SWP. 

Descriptions of SWP's power resources may be 
found in the following paragraphs. 

Hydroelectric 

Economical hydroelectric generation provides 
the largest share of SWP's power resources. The 
900 megawatt (MW) Hyatt-Thermalito power 
plants generate about 2,100 million kilowatt hours 
(kWh) in a median water year, while the 3 MW 
Thermalito Diversion Dam Powerplant adds 
another 24 million kWh a year to SWP's power 
resources. 

Generation at the existing SWP aqueduct recov- 
ery plants (Gianelli, Alamo, Devil Canyon, and 
Warne) varies with the amount of water conveyed. 
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The 437.5 MW combined capacity at those four 1. Capability for meeting anticipated power 
plants generates about one-sixth of the total energy requirements for pumping 
used for SWP pumping. (Gianelli Pumping- 2. Cost of the resource 
Generating Plant is a joint SWP 1222 MW] and 3. Availability and cost of financing 
Central Valley Project [202 MW] facility.) 4. Environmental impacts 

The Department also considers and evaluates 5. Operating characteristics 
new power resources to meet SWP's future power 6. Availability of transmission facilities 
requirements. When considering or evaluating new Projects being considered by the Department 
power resources, the Department reviews its on- include a second unit at Alamo Powerplant; addi- 
peak and off-peak power requirements and re- tional capacity at Hyatt-Thermalito; and offstream 
sources and power costs, including costs for pump- pumped-storage power facilities associated with 
ing energy. the proposed Los Banos Grandes Reservoir. 

A resource may be included or deferred based 
on the following smactors: 

* Contract supplies 
I 
I - - Transmission by Others 
I 
I 0 B U I ~  power delivery points 
I 

Orovllle Facllltles 
Themlfto Diversion Dam 

Reld Qardner 

(Hydro, under construction) 

Davll Canyou (Hydro) 
Unit 1 and 2,120 MW 
Untt3and4,lwMW 

under construction) 

Fig. 18. Names and locations of power facilities 
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11 Currently, to increase S W ' s  hydroelectric re- 

covery capability, one power plant, Devil Canyon, 
I1 

' 1  is being enlarged; another plant, Mojave Siphon, is 
being constructed; and a third plant, San Luis Obis- 

/ /  po, is in the planning stage. Information about 
those projects follows. 

11 Devil Canyon Powerplant 
! I 

I.! Devil Canyon Powerplant is being enlarged to 
1 1  , accommo,date units 3 and 4, which will increase the 
I, nameplate rating by 160 MW. Those units are 

I scheduled to be completed in 1992. 
1 I An application to amend FERC (Federal Energy 

Commission) License No. 2426 for 
' construction of a second afterbay at Devil Canyon 

Powerplant was approved on July 23, 1990. The 
I second afterbay is scheduled to be completed in 

hon Powerplant 

Mojave Siphon Powerplant is under construction 
on the East Branch of the California Aqueduct. 
This 32.4 MW hydroelectric power plant will be 
located at the Mojave Siphon upstream from 1 Silvertvood Lake. The power plant is scheduled for 
operation in 1994. 

Sun Luis Obispo Powerplant 

S ~ I )  Cuis Obispo Powerplant, a power recovery 
facility, will be constructed during phase two of the 
Coastal Branch of the California Aqueduct, which 
is still in the planning stage. 

Coal 

Reid Gardner, a coal-fired generating facility 
near bS Vegas, Nevada, consists of four units. The 
Department owns 67.8 percent of Unit Number 4 
(169.5 MW) while Nevada Power Company (NPC) 
owns the remainder of Unit Number 4 as well as all 
of uqits 1,2, and 3. 

The Department has received energy from Unit 
4 since July 1983. According to the participation 
agreement for Reid Gardner Unit 4, the Department 

receives up to 226 MW from Unit 4 in exchange 
for NPC's limited right to interrupt the Depart- 
ment's energy deliveries. 

Whenever NPC interrupts the Department's 
portion of generation, the Department receives 
payment based on NPC's combustion turbine costs. 

Beginning in 1998, Nevada Power Company has 
an annual option to buy up to 6 percent of the 
Department's ownership share of Unit 4. The util- 
ity is required to give the Department a five-year 
notice to exercise each year's option. 

The turbine at Reid Gardner was upgraded in 
June 1990 to make use of Reid Gardner Unit 4's 
excess boiler capacity. The upgrade increased the 
plant's generation capacity by approximately 15 
MW. The Department and NPC shared the cost of 
the upgrade in proportion to their ownership. 

The Department will sell its share of Unit 4's 
upgraded capacity and related energy to NPC 
through August 3 1, 1998. Starting September 1, 
1998, NPC will sell its share of the Unit 4's up- 
graded capacity and related energy to the Depart- 
ment on a firm basis. 

Geothermal 

The Department participated in the development 
of two geothermal power plants, Bottle Rock and 
South Geysers. In addition, the Department leases 
from the federal government the mineral rights to 
the Binkley Ranch Club located north of Bottle 
Rock Powerplant. Information about those two 
power plants and the lease with the federal govern- 
ment follows. 

Bottle Rock Powerplant 

Bottle Rock Powerplant, in Lake County's 
geysers area, has been owned, operated, and 
maintained by the Department since February 
1985. Geothermal steam for the plant was provided 
under a contract with MCR Corporation and others 
until the end of June 1988. 



On July 1, 1988, the Department acquired the 
steam supply for Bottle Rock Powerplant through 
the purchase of the Francisco steam field leasehold 
and contracted with Calpine Corporation to operate 
and maintain the steam field through December 3 1, 
1989. 

As of January 1990, the Department contracted 
with the Northern California Power Agency 
(NCPA) to operate and maintain the steam field for 
the next two years. The ~ e ~ a k m e n t  and NCPA 
also contracted to share the cost of three well work- 
overs to determine the future viability of the steam 
field. Those work-overs were completed in early 
April 1990; however, additional steam was not 
produced in sufficient amounts. 

At this time, drilling for new steam is uneco- 
nomical for the Department because lower-cost en- 
ergy resources are available. Consequently, Bottle 
Rock Powerplant was taken out of operation in 
December 1990. 

South Geysers Powerplant 

The Department developed plans for another 
geothermal facility in Sonoma County, South 
Geysers Powerplant. Three steam wells originally 
drilled on the property provided the basis for the 
Department's decision to develop the plant. How- 
ever, subsequent analyses indicated that available 
steam resources were not capable of supporting a 
55 MW power plant. 

In 1985 the Department deferred the completion 
of South Geysers Powerplant due to the reduced 
short-term need for additional power resources and 
the questionable steam supply. 

On May 4, 1990, Bechtel Power Corporation 
purchased the major equipment components of the 
South Geysers Powerplant (the steam turbine gen- 
erator, condenser, and associated items) for $5.5 
million. The Department is exploring the possibil- 
ity of leasing the steam field and power plant site to 
other parties for alternative uses. 

Mineral Rights 

The Department leases from the federal govern- 
ment the mineral rights to the Binkley Ranch Club 
located north of the Francisco leasehold and Bottle 
Rock Powerplant. 

The Department has obtained the necessary per- 
mits to construct a well pad on the leasehold. The 
Binkley lease is considered a supplemental source 
of steam for Bottle Rock if the economics improve. 

In September 1989 the California Energy Com- 
mission began hearings on the unexpected steam 
decline throughout the geysers area. The decline 
has affected nearly all the power plants in the 
region. 

The Energy Commission established a commit- 
tee to investigate the decline, and the Department 
has been an active participant. Consultants have 
been hired by the California Energy Commission to 
study the Geysers Geothermal Reservoir and to 
recommend measures to improve steam utilization 
of the field. 

Transfers, Exchanges, and 
Purchases 

The Department obtains a significant amount of 
capacity and energy for SWP operations through 
transfers, exchanges, and purchase agreements with 
other utilities throughout California, the Northwest, 
and Southwest. In addition, negotiations continue 
with various utilities in the Pacific Northwest to 
develop long-term arrangements for purchases, 
sales, and exchanges to take full advantage of the 
Department's 300 MW of transmission capacity on 
the Pacific Northwest Intertie. See Table 24, 
"Power Contracts, by Title and Date Signed," at the 
end of this chapter. 

To reduce SWP's costs, the Department will 
continue to use the 300 MW of transmission capac- 
ity to the maximum extent possible and will also 
continue to negotiate with utilities in California and 
the Southwest for purchases and sales of power to 



maximize benefits to SWP. (See "Transmission 
Services" in this chapter for additional informa- 
tion.) 

Information about transfers, exchanges, and pur- 
chase agreements with other utilities follows. 

Transfers 

In 1966 the Department entered into a contract 
with the Los Angeles Department of Water and 
Power (LADWP) to jointly develop Castaic 
Powerplant. According to the contract, LADWP 
constructed and operates Castaic Powerplant and 
the Department receives capacity and energy from 
LADWP. 

The Department receives the capacity and 
energy at the Sylmar Substation, based on weekly 
water schedules through the West Branch. 

Exchanges 

A significant amount of energy used by SWP is 
provided according to exchange agreements 
arrang~d with various utilities. Information about 
those agreements follows. 

Southarh California Edison 

The major portion of the energy used by SWP is 
provided according to a 1979 power contract and 
the 198 1 capacity exchange agreement (CEA) with 
Southern California Edison (SCE). Services began 
in April 1983 according to terms of the power 
contract and April 1987, according to terms of the 
capacity exchange agreement. 

According to terms of the 1979 power contract, 
the Department provides the following to SCE: 

Up to 350 MW of capacity and approximately 

40 percent of the energy from the Hyatt and 
Thermalito power plants 
Up to 120 MW of capacity and all the energy 

generated by the Devil Canyon Powerplant 
(units 1 and 2) 
Up to 15 MW of capacity and all the energy 
generated by Alamo Powerplant 

In return, the Department receives off-peak 
energy from SCE equal to the total amount of 

energy SCE receives from Hyatt-Thermalito, Devil 
Canyon, and Alarno power plants plus an addi- 
tional amount of energy as payment for the 
capacity 

The amount of additional energy is determined 
annually based on the capacity-energy exchange 
formula defined in the 1979 power contract. The 
formula is used to determine the value of capacity 
in dollars and convert the dollar value to an equiva- 
lent amount of off-peak energy. 

According to terms of the 198 1 capacity ex- 
change agreement, each year the Department deliv- 
ers 412.5 million kwh of energy to the SCE during 
on-peak periods at a maximum delivery rate of 225 
MW. Southern California Edison returns, during 
the partial-peak and off-peak periods, approxi- 
mately 110 percent of the energy provided by the 
Department. 

In addition, SCE waives 75 percent of its 
charges to the Department for firm transmission 
service provided to SWP pumping and generating 
facilities and makes an annual payment of 
$900,000 to the Department. 

The savings to the Department for SCE waiving 
75 percent of its firm transmission charges was 
approximately $7,400,000 in 1990. 

Metropolitan Water District of 
Southern California 

The Department also contracts for the energy 
output of five hydro plants owned by the Metro- 
politan Water ~ is t r ic t  of Southern California 
(MWDSC). The combined total capacity of those 
plants is 30 MW. 

According to the terms of the 1979 contract, 
SCE receives energy from Lake Mathews, Foothill 
Feeder, San Dimas, and Yorba Linda power plants. 
In return, the Department receives off-peak energy 
from SCE averaging approximately 107 percent of 
the total energy that is provided to SCE from those 
four plants. 

According to a 1983 agreement with the Los 
Angeles Department of Water and Power, all the 



energy from the fifth plant (Greg Avenue) is pro- 
vided to LAJ3WP. The utility returns 98.8 percent 
of this energy to the Department during off-peak 
periods. 

Other Pacific-based Utilities 

Through interchange agreements, the Depart- 
ment exchanges economy energy with utilities in 
California, the Pacific Northwest, and Southwest. 

According to those agreements, the Department 
can sell or buy or both economy energy on an 
hourly or daily basis. Some agreements also pro- 
vide for the Department to sell and/or buy short- 
term fm capacity andlor fm energy on hourly, 
daily, weekly, or moqthly basis. 

Those agreement~'~ermit more efficient use of 
the Department's generating resources and more 
efficient scheduling of energy deliveries. The 
length of those interchange agreements is gener- 
ally between 20 and 30, years. 

Purchases 

The Department obtains a significant amount of 
energy through long-term and short-term purchase 
agreements with utilities in California and the 
Northwest. Information on those agreements 
follows. 

Long-Temz Purchases 

The Department purchases energy from hydro 
generation developed by others. The output of the 
165 MW Pine Flat Powerplant, owned and oper- 
ated by the Kings River Conservation District, 
provides SWP about 400 million kwh of energy in 
a median water year. 

The Department also purchases wind-generated 
energy from TERA Power Corporation. The 
energy is delivered from the Bethany Wind Park to 
the South Bay Pumping Plant near Tracy. Origi- 
nally, TERA had installed 168 wind machines 
with a capacity of 9.45 MW. However, because of 
mechanical failures and subsequent litigation 
involving the developer, investors, and manufac- 

turers, many machines are out of service. Today, 
approximately 50 units generate about 2.7 MW. 

In addition, the Department recently signed an 
agreement with PacifiCorp of Portland, Oregon, for 
the purchase of 100 MW of fm capacity and 
associated energy. That agreement, effective June 
1,1991, will continue through 2004. 

Short-Term Purchases 

In addition to the power resources described in 
previous paragraphs, the Depamnent has contracts 
with Pacific Gas and Electric Company (PG&E), 
SCE, and Bonneville Power Administration for the 
purchase of power when needed. Additionally, 
according to terms of the coordination agreement 
between the Department and MWDSC, the Depart- 
ment may purchase surplus energy from 
MWDSC's Colorado River Aqueduct power 
resources. 

The coordination agreement provides for coor- 
dinated operation between SWP and MWDSC's 
Colorado River Aqueduct system. It also provides 
for (1) sales of surplus fm energy to MWDSC on 
a monthly basis; (2) sales of economy energy to 

0 

MWDSC; (3) purchases of surplus energy from 
MWDSC's Colorado River Aqueduct system; and 
(4) exchanges of energy between the Department 
and MWDSC. 

The Department also has 25 other agreements 
for purchasing interruptible economy energy to 
satisfy unexpected, short-term energy shortages. 
Table 24 includes information about contracts for 
economy energy sales, purchases, transmission 
services, and major long-term power agreements. 

Transmission Services 

The Department must arrange for adequate 
transmission service between SWP power re- 
sources and pumping loads and to interconnected 
utilities for purchases, sales, and exchanges of 
power. Most SWP transmission needs are currently 
met by contractual arrangements with California 
utilities (see Table 24). 



However, the Department's long-term objectives 
include acquiring its own transmission facilities 
between resources and loads where feasible and 
providing additional interconnections to other 
potential power sources. To improve and expand its 
transmission services, the Department is pursuing 
the development of various alternatives, including 
acquiring: 

Additional transmission capability from the 

California-Oregon border to Tracy 
Alternative transmission paths between the 

Dbpartment's resources and loads to achieve a 
greater degree of operating flexibility 
Additional transmission paths to the 

Southwest 
Currently, to improve transmission services, the 

Department is planning to construct and operate a 
new trmsmission line between Banks Pumping 
Plant andsouth Bay Pumping Plant. Based on the 
1991 cost estimates, the transmission line would 
pay for1 itSelf in about 14 years. The environmental 
and eniineering studies have been completed, and 
the Department is negotiating the transfer of this 
service with PG&E. The final design has begun 
with completion scheduled in 1994. 

In addition, the Department has been working 
with various public and private utilities in Califor- 
nia to add reinforcements and purchase transmis- 
sion capacity. Information about those activities 
may be found in the following paragraphs. 

Reinforcements 

As part of a comprehensive agreement with 
PG&E, the Department requested that the utility 
add reinforcements between Los Banos and 
Midway substations. Those reinforcements would 
reduce the curtailment of service for nearly 1,100 
MW of firm transmission service for the 
Department. 

Pacific Gas and Electric Company indicated that 
reinforcements could be delayed and possibly 
avoided if the Department would be willing to drop 
poaions of SWP pump load and generation during 
PG&E transmission system emergencies. The 
Department and PG&E developed a remedial 
action plan to ensure that dropping portions of 
pump load and generation will not adversely affect 
SWP. The utility is currently seeking approval of 
this agreement from FERC. 

Transmission Capacity 

In August 1967 the Department contracted for 
300 MW of transmission capacity through 2004 on 
the extra-high voltage (EHV) Pacific Northwest 
Intertie from the California-Oregon border to the 
Table Mountain, Tesla, Los Banos, and Midway 
substations. The Department is retaining the entire 
300 MW share of that EHV transmission capacity 
for access to the Northwest where low-cost power 
is currently available and projected to be available 
in the future. 

In December 1984 the Department signed a 
memorandum of understanding (MOU) with many 
public and private California utilities. As part of 
that agreement, the Department has a five-year 
option beginning in January 2005 to purchase 97 
MW of transmission capacity on the proposed third 
500-kV (kilovolt) transmission line connecting 
California with the Pacific Northwest. 

Construction of the line began in October 1990, 
with a scheduled operation date of December 1992. 
The parties to the MOU continue to negotiate a 
project participation agreement. 



TABLE 24 
Power Contracts, by Title and Date Signed 

ConOlaCtTUc(SiKmFonn) 
and Date Signed Nan~ofCQniractor 

d Cestelc Power Projed on 
% " , , ~ d ,  West Branch 

300 MW of EHV lransmWon from Oregon border 
tospedficpdnlsinCalifomtabySWPand 
pwchasedoffpeakeneseytoextentof 
purchssed transmkrsbn capacity 

Los Angeles 
of Water tAWd 

PadflcGasandElectric 
Co SouthernCalifornia 
~ d h  Co.. Sen Wego @is 
and Uechic Company 
&M& POW 
Adminstration (BPA) 

Departmeld of water 
Res~nces ( D m )  Resdulion 

hktropolilen Water Wrkl 
of Southem California 

Purchase of surplus BPA energy at Oregon- 
CMMniaborder 

nt of Power Sale Contract; 
Re%2zr%lre3 

Illoflastbonds 
or 1 129RO17. whichever We1 RT 

At W to 3131RM)8 5. MWD Hydro (lrsne) Enedhre 4n183; ovides for purchase of wlput 
hom five small Gdro developments Iotaling 
29.5 MW of capadly 

San Disgo Qas and Electric 
CWPY (S-E) 

Eslablishes extent d SDtXE's obflgatlon to 
supply d-peak energy durbr the remaining 
term of the EHV c o r n  an8reg01ves d 
concerning DWWs use d L EHV I r a n s m v g  

6. San Dl Qas and Electric 
EHV a e m e n t  (32S78) 

7. Reid Oardner Unit 4 
Participation (711 1/79) 

8. Power ConlraU (I011 1/79) 

Nevada Power Company -lip ofanaddltlonelunitalan 
exkhg ad bed plant near Lan Vegas 

Southern California Edison 
Company 

Comma 4/1/83 provides: 
a T 3 o n  drvice in senrice area 
b. RighEstopncheseupto300MWlinn 
cspadlV andlor spinning reserves 

c. Righls to purdrese d-peak energy 
d. ~xchanges of onpeak energy for 485 MW 

of DWR's on-peak wpacily 

Transmission service between El Daado and 
Vincanl substetbns for Reid W n e r  

9. Firm Transmission Service 
Agreemetd (1011 1/19) 

lo. Edison-DWR 1979 (1011 1/79) 

Soulhem California Edison 
company 

Southern California Edison 
C ~ p a n ~  

wer-On 

Southem Califomla Edlson 
Compeny 

Southsrn California E d i i  
company 

Eslablishes rale of SCE's off- energy under 
the EHV contred e"edhre IE 

11. Pine Flat (1 1/6/79) P u r c h a s e o f ~ ~ w l p u t f r o m P h F l a l  
Power Planl 

12. Em ency Service Agreement 
( 7 ~ x 1  

13. 7 9 m ) h c h a n g e  Agreement 

Emergency sewice behveen the parlies 

EnecUw W87, exchanges 225 MW of on-peak 
ceoae&r Iran Ha-Thermalit0 f m  

c. A75-eir&-- in 
transmEssbnsenrice 

chargas for transmlssbn under Power 
Cordrsd md Firm Transmission 
service Agreement 

d. An annual payment d $900,000 lo DWR 

We of B.C. Hydro surplus interruptible energy 
to DWR 

12/31/2010 a upon one month 1 

nolice by eO8Ier party 
14. Agreement for Sale of Inter- 

ruptible Energy (1W1189) 

15. X-F ent for We of Nonfirm 
rmal Energy (31W82) 

16. Com ehenshre Agreement (A) 
17. Generation lacement 

Agreemenl 8-1 

British Columbla B. C.) Power 
efi CorpoAn (powerex) 

12131191 or u none month 
nolice by e g r  paQ 

P d c  Power and Lighl 
company 

M i c  &is and Eledric 
Company ( W E )  

Sale of nonffrm thermal energy to DWR 

12/31/2004 with aption for 
lo-year extension 

U to 1.465 MW d fbm e IransrnEsslon servfce 
WBE'S service m?edhre4/1lt)3 

Southern California Edlson 
C ~ P a n y  --T y horn DWR resources lo replace lasl 

eneration Wo SCE plants on San B e d i n o  6 alley ~unldpal  water  str rid splem 

18. Enne%Frchase Agreement D W  to pa DWR for energy supplied lo  SCE 
under the &mation R lacenmrd A reeman1 and 
a h  DWR d o n  lo dev% four srnJ hvdro 

19. Power Sale Agreement (5/14&2) TERA Power Corporation -",T lo DWR from windpowered 
generation dilks consbuded by E R A  

EsLaMtshes exlenl d DWR's ab lo exercise Us 
tighls lo 3M MW of EHV ban&%on from 
Padflc Norlhwest. W E  agreement also defines 
rale for EHV dt-peak energy purchases 

12/31/2004 and 1/1/2005, 
-very 

20. Southern California Edlson EHV 
Settlement Agreemen-c 
Ges and Uedric EHV Seniement 
Agreement (12/31&?) 

21. Interchange Agreement (6R9/83) 

Southern Calilornla Edlson 
Compan lpaddic Cias and 
~ledr ic  Eompany 

San Diego Qas and Eledric 
company ( S W E )  

Energy e x c h a m  between S W E  and DWR 

Until terminated by either 

P2hYnY%ce 

Los Angelea Depament of 
Water and Power 

Avenue Power Plant Energy ". %'%an ge Agreement (8/29/83) 

23. Ecom Energy Agreement 
(9-r 

24. Cmrdinetkn Agreement between 
SCE and DWR (10NY83) 

Los Angales Deparlment of 
Water and Power 

Southern Ca!lomla Edlson 
company 

Bilateral sale of economy energy L Until terminated by 
ellher party 

12/3lR005 Nonflnn sales lo SCE shod-term excharpa. 
dkws S C %  bank ene h h Luis ~esenm~r; 
allow8 for ssasonal and energy exchange 



TABLE 24 
Power Contracts, by Title and Date Signed (Continued) 

cwactm (ShOrtFonn) 
and Date Signcd Name qfControctor purp- 

25. Eher lnterchange Agreement Tucson Electric Power Company Bilateral sale of economy energy 
(s/s/& 

26. ?;;j@archange Agreement City of Pasadena Bilateral sale of economy energy 

27. Ene lnterchange Agreement 
(7/2T84) 

City of Riverside Bilateral sale of economy energy 

28. T;;%';"rchange Agreement City of Glendsle ~ilateral sale of emnomy energy 

29. En$m#phange Agreement City of Burbank Bilateral sale of economy energy 

30. Interconnection Agreement 
CrAl/sa) 

Nevada Power Company Bilateral sale of economy energy 

31. 7;;gerchange Agreement City d Anahehn Bilateral sale of economy energy 

32. Service Agreement (1 1/1/84) Montana Power Company Sale of nonfirm energy to DWR 

33. Econcin Energy Agreement 
(1 1/s/84{ 

Salt River Projed Bilateral sale of economy energy 

34. Ene Interchange Agreement Northem Caafornla Power Agency Bilateral sale of economy energy 
(1 2/11x;4) (NCPA) 

35. Ediion-DWR Interruptible 
Transmission Service 
Agreement (12/19/84) 

Swthern Caafomia E d k n  lntemptible lransmission service between Palo Verde 
Company Generating Statbn and Vincent Substatbn, between 

Eldorado and Mead substations. and so forth 
36. brvfce ~greement (117185) Idaho Power Company Sale of nonflrm energy to DWR 

37. Ene lnterchange Agreement El Paso Electric Company 
(411%) 

Bilateral sale of economy energy 

38. intepnnedlon Agreement 
(4/18/85) 

Portland Qeneral Eladrlc Bilateral sale of economy energy 
company 

39. lntermnnedion Agreement 
(4/30/85) 

Padflc Power and Ught Company Bilateral sale of economy energy 

40. tine lnterchange Agreement 
(4/3%5) 

Seattle City Light Bilateral sale of economy energy 

41. Poker and Enw Y Interchange Arizona PubKc Service Company Bilateral sale of economy energy 
Agreement (6,3865) 

42. ~Ener lnterchange Agreement 
l ~ e X ; . 5 )  

C i i  of Santa Clara Bilateral sale of economy energy 

43. Service Agreement (811 3/85) Washington Water Power Company Sale of nonfirm energy to DWR 

44. Service Agreement (9llB5) Western Area Power Sale of nonfirm energy to WAPA 
Administration 
(Sacramento Area Oflice) 

45. DWR-MWD Coordination Metr Utan Water Dlstrid d Bilateral ens tiansadbns and exchanp; W P  
Agreement (2R6188) Swtx rn  ~alllornia (MWDSC) and M W D ~  CRA operations coordinalton 

46. ~;;r&hlerchange Agreement City of Vernon Bilateral sale of economy energy 

47. Ene lnterchange Agreement 
(4/1%6) 

Eugene Water and Eledric Board Bilateral sale of economy energy 

48. Tgm{Energy Interchange Modesto Irrigation DiaWd (MID) Sale of 3 and.assodated energy to MID as 
available b eral sale of economy energy 

49. Power sale Agreement 
(1 /17/89) 

Turlodc lnigatbn District 1991-1992 sale of fbm capacity and ' ed ene 
varying monthly amounts of capacity-w to 44 a&) 

50. Agreement of Cotenancy in the PtXE NCPA and 
Castle Rock Junction-Lakevllle city 4 ~antaklara 
236kV Transmission Une 
(511 0189) 

Trensmlssion ownership of the Castle Rodc Junction- 
Lakevilla 230-kV transmission Une 

51. Castle Rock Jundion-Lakeville NCPA and city of Santa Clara Providin transmission senrice to NCPA and 
Transmission Service Agreement 
(5n0189) 

city of &ta Clara 

52. Power Sale Agreement (3590) City of Vemon Sales of firm cepadty and assodated energy, 1991-1 993 
53. Pow= Sale Agreement (3/31/60) Modesto lrtigatlon Distird Sales of firm cepadty and associated energy. 1991-1 992 
54. Interchange Agreement (8/15/89) Turlock lrrfgetion Distrid Bilateral sale of economy energy . - 
55. Power Sale Agreement 

(lW3tQO) 
Turlock lnigatbn Distriu lBQ3-94 sale of firm capacity 

and assodated energy 
56. Tl~k&llergy interchange Sacramento Municipal Bilateral sale of capacity and 

Utility DMW asodated energy, and economy energy 
57. Power Purchase Agreement 

(-1 
Pacific Power and Ught Company System purchase of firm ~ d f y  and 

associated energy (1 00 M 

Until terminated by 
either party 

i a i m i 3  

Until terminated by 
either party 

12/31/2010 

UnUl terminated by 
either party 

1 2 / 3 1 m  



19. Forecasting Power Requirements, 
Resources, Costs, and Sales 

NSURING THAT THE STATE WATER PROJECT 

(SWP) has an adequate supply of electric 
power involves: 

1 { Forecasting power requirements 
2. Obtaining power resources by constructing 

facilities and by transferring, exchanging, 
and purchasing power 

3. Arranging for power transmission services 
The Department's forecast of electric power 

r e q u b e n t s  is based primarily on SWP's opera- 
tiond dapability to deliver short-term and long- 
term1 vvBter delivery requests from SWP's water 
contraators. From the requests the Department 
develops short-term and long-term operational 
studies on which SWP's electrical capacity and 
energy forecasts are based. 

Each year after reviewing the water contractors' 
water delivery requests and the construction sched- 
ule for future facilities, the Department determines 
SWP's power requirements through 2035. Short- 
term SWP operational studies, based on the actual 
water supply and reservoir storage levels, are con- 
ducted for the current year and the two ensuing 
years of operation. 

Long-term operational studies, based on median- 
year water supply conditions and optimum reser- 
voir storage levels, are performed for the remaining 
years. 

The State Water Project's annual electrical 
capacity and energy requirements may vary signif- 

icantly from the amounts forecast, depending on 
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 to SWP's water 
contractors. If full deliveries cannot be made, less 
power will be used than originally forecast. 

Power requirements could also decrease during a 
wet year if, because of local water conditions in the 
San Joaquin Valley or southern California, the need 
for SWP's water deliveries is reduced. Conversely, 
power requirements would exceed the amount orig- 
inally forecast if actual water deliveries were 
greater than the amounts estimated; for example, if 
deliveries of deferred entitlement water were made 
or if additional pumping was needed to refill 
reservoirs south of the Delta after a dry year. 

Requirements and Resources 

The forecast for power requirements in 199 1 
was based on water supply projections made by the 
Department early in the year. When making the 
forecast, the Department assumed that 1991 water 
supplies would be sufficient to meet entitlement 
deliveries of 1,114,08 1 acre-feet. That amount of 
water represents deferred approval of 100 percent 
of agricultural entitlement requests and 50 percent 
of municipal and industrial entitlement requests. 

THE 
DEPARTMENT'S 
FORECAST 

OF ELECTRIC 

POWER 

REQ- 
IS BASED 

PNMARILY 

ON S ~ S  
OPERATIONAL 

CAPABILITY 

TO DEWER 

SHORT-TERM 

AND 

LONG-TERM 

WATER 

DELIVERY 

R E Q m  
FROM WATER 

CONTRACTORS. 



For 1992 through 2035, the power requirement 
forecast was based on hydrology sufficient to meet 
the water contractors' full entitlement delivery 
requests. 

Table 25, "Total Amounts of Energy Require- 
ments for Years 1991,1995,2000, and 2005," at 
the end of this chapter includes information about 
SWP's energy requirements and corresponding 
transmission energy losses for the years indicated. 
Table 25 also includes a forecast of energy to be 
delivered to the Southern California Edison Com- 
pany as well as fm sales to other utilities (see 
"Sales" in this chapter). 

In addition to forecasting energy requirements, 
the Department also considers electrical capacity 
requirements, the rate of delivery or demand for 
energy during a given period. The State Water 
Project is operated so as to minimize pumping 
requirements during hours when capacity and 
energy costs are highest. Thus, SWP's highest 
capacity and energy requirements occur during 
nights, weekends, and holidays (off-peak periods) 
when capacity and energy costs are lowest. 

The Department uses a variety of power re- 
sources to meet SWP's estimated energy require- 
ments, including power it generates at its own 
facilities as well as resources it purchases through 
contracts or on the open market. 

The amounts of on-peak and off-peak energy the 
Department expects from each resource during the 
years 199 1 through 2004 are graphically illustrated 
in Figure 19, "Estimated energy requirements and 
resources for years 199 1 through 2004," which 
may be found at the end of this chapter. 

Table 26, "Estimates of Total Amounts of On- 
Peak and Off-Peak Energy Produced in Year 2000, 
by Type of Resource," at the end of this chapter, 
includes an itemized list of the amount of energy 
each resource is expected to produce during the 
year 2000. 

As indicated in Figure 19, the Department uses a 
different combination of resources to meet its on- 
peak and off-peak energy requirements. Because 
the Department has the flexibility to regulate 

SWP's pumping requirements 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 pumping as 
possible, the Department is able to take advantage 
of neighboring utilities' inexpensive surplus 
generation capability. Conversely, the Department 
maximizes hydroelectric generation during the on- 
peak hours as indicated by the Hyatt-Thermalito 
and recovery generation components included in 
Figure 19. 

With the exception of the nonfirm purchases and 
a portion of the fm power purchases (post-1994), 
the Department either owns or has contracted for 
the majority of its long-term power resources. 

The Department's forecast of the peak demand 
(the highest on-peak and off-peak capacity require- 
ments) for years 1992 and 2000 is included in 
Table 27, "Total Amounts of On-Peak and Off- 
Peak Electrical Capacity Requirements Projected 
for Years 1992 and 2000," at the end of this 
chapter. 

The total capacity requirement consists of 
capacity needed for pumping and reserve require- 
ments, transmission losses, contractual obligations 
to Southern California Edison Company, and fm 
sales. 

On-Peak 

As also indicated in Figure 19, SWP's annual 
on-peak energy requirement (the sum of on-peak 
components) is forecasted to increase from 4,470 
million kwh (kilowatt-hours) in 1992 to about 
6,700 million kWh in 2004. 

The sharpest increase will occur during the 
1992-to- 1997 time frame when energy consump- 
tion is forecast to be 6,626 million kWh, an in- 
crease of almost 2,200 million kWh. As the escala- 
tion in water deliveries begins to level off in 1997, 
the annual on-peak energy requirement also levels 
off. 



Ill 

As indicated in Figure 20, "Estimates of sources 
to meet onrpeak and off-peak energy requirements 
for years 1992 and 2000," which may be found at 
the end of this chapter, hydroelectric generation is 
the dominant resource during the on-peak period 
for 1992. Byatt-Thermalito and recovery genera- 
tion provide 3 l percent and 23 percent of the fore- 
casted energy during this period. Through the year 
2004, hydroelectric generation remains fairly 
constant. 

Increases in on-peak energy consumption are 
met with fm and nonfm purchases. Firm system 
purchases (energy guaranteed by the seller except 
in emergency situations) will supply an equal 
amount of energy to both the on-peak and off-peak 
periods. 

Off-Peak 

During off-peak periods, the annual energy 
requirement remains fairly constant at about 7,580 
million kwh with the exception of years 1992 and 
1993, periods in which the short-term planning 
model is used. That constant level of energy 
consumption (7,580 million kWh) indicates that 
SWP is operating at full capacity during the off- 
peak period. 

Diversity power exchanges with Southern Cali- 
fornia Edison (SCE) provide a large portion of the 
off-peak resources. In 1992 those exchanges will 
provide about 3,500 million kWh or 42 percent of 
the total off-peak energy used by SWP; the amount 
will decrease to 2,900 million kWh in 2004. Coal- 
fired generation and recovery generation along 
with power purchases will provide the remaining 
off-peak resources. 

Costs 

Currently, SWP is able to meet its power needs 
at a relatively economical cost through a combina- 
tion of its own power resources and through energy 
obtained through contracts (see Table 24 in Chap- 

ter 18). However, to ensure that SWP's needs will 
continue to be met at a relatively economical cost, 
the Department annually compiles a listing of the 
amount of energy forecasted to be generated by its 
own resources, the amount to be purchased, and the 
cost (in mills per kilowatt-hour) of producing or 
purchasing that energy. 

The current projections made by the Department 
for years 199 1, 1995,2000, and 2005 are included 
in Table 28, "Estimated Amounts of Energy Re- 
sources and Unit Costs for Years 1991, 1995,2000, 
and 2005." 

The table, which may be found at the end of this 
chapter, is organized into two sections; the first 
section includes the amount of energy (in millions 
of kilowatt-hours) the Department expects to obtain 
from each source. The net energy gained by SWP 
according to the 1979 power contract and the 1981 
capacity exchange agreement are included as 
energy resources. (See Chapter 18, "Securing 
Power Resources7' for additional information about 
the power contract and capacity exchange agree- 
ment.) The second section includes information 
about the unit costs (in mills per kilowatt-hour) of 
the resources. 

When making the forecast, the Department 
assumes that future energy requirements in excess 
of available resources will be met through unspeci- 
fied purchases of firm and nonfm energy. 

Costs of Pumping 

The State Water Project's energy requirements 
for pumping include energy used for pumping as 
well as the associated transmission losses for deliv- 
ery of entitlement water, recreation water, reservoir 
and aqueduct losses, and replenishment of reservoir 
storage south of the Delta. Firm and surplus energy 
includes the expected SWP energy surpluses avail- 
able for sale. 

The first section of Table 28 includes informa- 
tion about energy resources necessary to meet 
those requirements. 



Average Unit Costs 

The currenfprojections (in mills per kilowatt- 
hour) of the average unit costs of energy from the 
various resources may be found in the second sec- 
tion of Table 28. Those projections include allow- 
ances for future escalation of operation and rnainte- 
nance costs (generally 6.3 percent per year) and 
appropriate allowances for escalation of fuel costs. 

Most of the differences between the costs of 
resources listed in this table and in Table 18 of Bul- 
letin 132-90, Management of the State Water Proj- 
ect, which was published by the Department of 
Water Resources in March 1991, are due to up- 
dated estimates for construction, financing, fuel, 
and operations and maintenance costs. 

Composite Resource Costs 

The composite resource costs ,listed in Table 28 
represent the weighted average unit cost of all SWP 
energy from the sources listed. 

The unit values of potential sales of surplus 
energy were estimated by escalating the projected 
1991 value of 26.9 mills per kwh for on-peak 
energy sales and 22 mills per kWh for off-peak 
energy sales at rates published in the Wharton 
Econometric Forecasting Associates' long-term 
forecast of the third quarter 1990 (Table 8.1, 
" ~ o m ~ o s i t ~  Refiners Acquisition Cost of Oil"). 

Net Costs 

The State Water Project's net cost of energy is 
the unit cost of the energy actually used for SWP's 
purposes. The amount of unit transmission costs 
included in Table 28 were calculated by dividing 
the amount of total annual SWP expenditures for 
power transmission services by the amount of the 
annual SWP energy requirements. That calculation 
reflects the 75 percent of the fm transmission 
service costs waived by SCE according to the 
provisions of the capacity exchange agreement. 

The amounts of effective unit costs included in 
Table 28 represent the average costs for energy 

used to operate the project, exclusive of any sur- 
plus or unscheduled water service. However, 
because of allocation adjustments for costs of off- 
aqueduct power facilities and credits for generation 
at SWP recovery plants, the amounts of unit costs 
included in Table 28 do not represent actual energy 
costs reflected in the annual statements of charges 
distributed to contractors. 

Sales 

When producing power, SWP may have, at any 
one time, surplus power; that is, power in excess of 
its needs. Consequently, the Department has 
entered into agreements with many utilities for 
selling surplus power, which most often develops 
as a result of reduced water delivery demands or an 
abundance of SWP-generated hydro power. The 
surpluses are generally marketed for periods rang- 
ing from a day to a year. 

Payment to the Department for the sales can be 
in cash or, in some instances, return energy during 
periods when SWP needs power. For example, in 
1990 the Department sold or exchanged energy 
with the cities of Anaheim, Azusa, Banning, Col- 
ton, Riverside, and Vernon and the following 
utilities: 

Los Angeles Department of Water and Power 
Metropolitan Water District of Southern Califor- 

nia 
Modesto Irrigation District 
Nevada Power Company 
Northern California Power Agency 
Pacific Gas and Electric Company 
Portland General Electric Salt River Project 
Puget Sound Power and Light 
Sacramento Municipal Utility District 
San Diego Gas and Electric Company 
Southern California Edison Company 
Turlock Irrigation District 
The Department also has contracts to sell surplus 

power to Turlock Irrigation District through 1994; 



Modesto Irrigation District through 1992; the city 
of Vernon through 1993; and the cities of Azusa 
and Colton through April 1991. 

According to the terms of those contracts, the 
Department will provide the utilities with fm 
power. The amounts will vary monthly and will be 
lower during the winter months than during the 
summer months, with maximum power to be 
proviqed in July. 

Significant revenues for SWP may be generated 
through those contracts. In 1991, during the month 
of July, the Department will provide the utilities 
with 168 MW of capacity and up to 89 million 
kwh of energy. 

In addition to selling f m  power, the Depart- 
ment hay  sell power on a day-to-day or hour-to- 
hour blasis according to terms of the Western Sys- 
tem Power Pool (WSPP) Agreement, which the 
Department signed in November 1986, along with 
15 other utilities in the western states. 

The agreement provided for a two-year experi- 
ment ti, test market-based pricing for the following 

services: economy energy, unit commitment, short- 
term capacitylenergy sales or exchanges, and trans- 
mission services. The Department began receiving 
daily quotations for services in May 1987. Partici- 
pants were permitted to enter into mutually benefi- 
cial transactions for any of these services during 
the term of the agreement. 

Although participants filed with the Federal 
Energy Regulatory Commission (FERC) to extend 
the term of the experiment until 1992, approval 
was given for only one year and participants were 
told to either seek permanent status thereafter or 
disband. 

On April 23, 1991, FERC disapproved a perma- 
nent ten-year agreement proposed by WSPP. The 
commission ordered several changes and stated it 
would no longer allow the market-based pricing 
method. Instead, the commission ordered a 
cost-based pricing method along with other revi- 
sions. On August 19, 199 1, WSPP filed a con- 
formed agreement with FERC and is now awaiting 
acceptance by FERC. 



TABLE 25 
Total Amounts of Energy Requirements for Years 1991,1995,2000, and 2005 

(Millions of kilowatt-hours) 

C e  Year Rephments 

Pumping Plants IN1 1995 2000 2005 

North Bay Aqueduct Plants 
Barker Slough 
Cordelia 

South Bay Aqueduct Plants 
South Bay 
Del Valie 

California Aqueduct Plants 
Banks 
Gianelli 
Dos Amigos 
Buena Vista 
Wheeler Ridge 
Chrisman 
Edmonston 

East Branch Plants 
Pearblossom 

West Branch Plants 
Oso 

Coastal Branch Plants 
Las Perillas 
Badger Hill 
Devil's Den 
Bluestone 
Polonio Pass 

Srrbtotal (a 5,135 10.967 1 1,661 1 1,795 
Transmission Losses ib 305 569 604 61 0 

Total Pumping Energy Requlrernents 

Energy Obligations to Southern California Edison (c 1,290 2,124 2.1 72 2,175 
Firm Contracts Sales 570 0 0 0 

Orand Total, Energy Requirements 7,300 13,660 14,437 14,580 

a) Energy requirements based on energy used to deliver reasation water and SWP contradm' requested entllement water as well as to 
account for reservoir and aquedud losses and replacement of resefvoir storage south of the Delta For year 1991, requirements 
are based on delivering 50 percent of muni- and industrial and 0 percent of agricultural requests. Requirements for all other 
vears are based on deliverina full entitlements. 

b) ~ k i l o n  losses determink by contradual arrangements with utilities. 
c) Based on assumption that existing 1979 power contracl and 1981 capacity exchange agreement with Southern Cddornia Edison wiU . . . - 

be extended hyond 2004. - 



, Millionsof 
1 kilQwatI-hourrs 

F 

Millions of 
kilowatt-hourrs 

r 

Note: Sum of resources equals annual energy requirment 

&3 Hyhtt-Thermilito Coal Southern California Edison Return and Nonfin Purchases 
, sAdditional Capacity Exchange Agreement 

Recovery Contract Hydro F i n  Purchases 

Fig. 19. Estimated energy requirements and resources for years 1991 through 2004 



TABLE 26 
Estimates of Total Amounts of On-Peak and Off-Peak Energy 

Produced in Year 2000, by Type of Resource 
(Millions of kilowatt-hours) 

Amounts 

m Q R w m  On-Peak qj-Peak Annual 

Hydro 
Hvatt-Thermalito 
Total 2.10527 43.80 2.140.07 

Recovery 
Thermalito Diversion Dam 11.53 11.53 23.05 
Gianelll Generation 186.06 0.00 186.06 
San Luis Oblspo 20.01 20.01 40.02 
W. E. Warne 350.98 309.28 660.26 
Mojave Siphon 43.09 60.37 103.45 
Devil Canyon 901.14 309.65 1.21 0.79 
Alamo 53.21 63.62 1 16.83 

Tatal 1.566.01 774.46 2.340.46 

Coal 
Reid Gardner Unit No. 4 

--Hydro 
Castalc 510.69 51 0.69 1,021.39 
Pine flat 193.38 193.38 386.76 
Metropolitan Water District of Southem 
California Small Hydro 0.00 246.38 246.38 

Metropolitan Water District of Southern 
California Colorado River Aqueduct 0.00 662.60 662.60 

Total 704.07 1,613.05 2,317.1 3 

Power Contract 
Hyatt Return 
Devil Canyon Return 
Alamo Return 
Hyan Additional 
Devil Canyon Additional 
Alarno Additional 
Total 0.00 3,088.1 3 3,068.1 3 

Capacity Exchange Agreement 360.00 93.76 453.76 
Firm System Purchase 800.00 800.00 1,600.00 
Nonfirrn Purchases 172.72 728.1 5 900.87 
PacifiCorp 438.00 175.20 613.20 
TERA Corporation 1.98 1.98 3.97 

Grand Total 6,598.82 7,838.44 14,43726 



TABLE 27 
Total Amounts of On-Peak and Off-Peak Electrical Capacity Requirements 

Projected for Years 1992 and 2000 
(Millions of kilowatt-hours) 

Peak DemandDuring Month Highest Use 

1992 2000 

P w i n g  Plants On-Peak Of-Peak On-Peak Off-Pa 

North Bay Aqueduct Plants 
Barker Slough 
Cordelia 

south Bay Aqueduct Plan& 
South Bay 15 15 15 15 
Del Valle 1 1 1 1 

Callfomia Aqueduct Planta 
Banks 111 261 221 250 
Gianelli 1 1 42 51 1 99 
Dos Amlgos 38 73 41 62 
Buena Vista 51 89 57 94 
Wheeler Rldge 53 106 70 105 
Chrisman 118 221 1 39 223 
Edmonston 429 736 527 760 

East Branch Plants 
Pearblossom 108 54 68 1 50 

west Branch manta 
090 

Coaatal Branch Plants 
Las Perillas 
Badger Hill 
Devil's Den 
Bluestone 
Polonio Pass 

Total Cap* N d e d  to 
Pump Entitlement Water 935 1,779 1,248 1,925 

Firm Contract Sales 112 112 0 0 
Transrnlsslon Losses 53 103 62 96 
Reserve Margin 250 250 1 28 1 28 
Ca~adtv to Southern California Edison 61 5 362 71 0 485 

Total Ca~sdtv Reaulrements 



Year 1992 
On-peak energy requirements, 4,470 million kilowatt-hours 
Off-peak energy requirements, 8,222 million kilowatt-hours 

Year 2000 
On-peak energy requirements, 6,598 million kilowatt-hours 
Off-peak energy requirements, 7,838 million kilowatt-hours 

Hyatt-Thermilito oal YjSouthern California Edison Return and H N o n f i m  Purchases 
Additional Capacity Exchange Agreement 

IReCove" I c o n t r a c t  Hydro P F i m  Purchases 

Fig. 20. Estimates of sources to meet on-peak and off-peak energy requirements for years 1992 and 2000 



TABLE 28 
Estimated Amounts of Energy Resources and Unit Costs 

for Years 1991,1995,2000, and 2005 

Energy Resouees (Mmbns of ~~) 

Hyatt-Thermalit0 793 2.125 2.149 2.1 49 
SWP Recovery Plants 
Alamo 17 109 117 119 
Castaic 471 1.007 1,021 1.024 
Devil Canyon 569 1 .I 70 1,211 1219 
GianeIIl 34 147 186 186 
Mojave Siphon 0 90 103 105 
Reid Gardner 1.521 1.176 991 670 
San Luis Obispo 0 0 40 40 
Thenalllo Dhrersian Dam 25 23 23 23 
W- 271 650 660 662 
Sublohd 3,701 8,497 6,501 81  07 

Energy Scwcea from --Term Agfammb 
Metropolitan Water Metrid of 
Southern California Hvdroeledrlc Plants 21 1 260 246 219 
Southern California ~dison Exchange (a 1 ,= 1,739 1,350 1,120 

ScrMolal 1,899 1.989 1 ,598 1,330 

Enqy Sources fmm -Term hreements 

Padfic Corp 
Pine Flal Powemlanl 
~ e k  power COG - 6 4 4 0 
s~bmal 422 1 .a 1 .a 387 
Addiiional Firm Resources 493 800 1,600 3 , m  

pmhaaea 
Cobrado River Aquedud Energy Purchase 122 663 663 663 
Energy Purchase 959 573 901 61 8 
Sublohd 1 ,081 Ips 1.- 1 a 1  

Tolel Rervluroes 7,598 11,538 12265 12404 

SWP EnerOy Requbementa 6,440 11.636 12265 12,404 
Firm Energy Sales 570 0 0 0 

Surplus Ewnomy Energy Sales 1.586 0 0 0 

Rasocpcas' Cost (Mills per ldkwau-hour) 
H y a t t - T h d o  29 11 12 14 
SWP Recovery Plants 
Alamo 40 40 40 40 
Castaic 25 25 25 25 
Devil Canyon 25 25 25 25 
L3laneUi 25 25 25 25 
Mojave Siphon - a2 a2 a2 
Reid Qardner 9 82 95 112 
San Luis Obispo 25 25 25 25 
Thermalilo D i i k n  Dam 31 36 36 36 
Wame 25 25 25 25 

Totel 234 376 380 409 

Energy Sources from Short-Term Agmemnta 
Metropolitan Water Dietrid of 
Southern California Hydroeledric Plants 40 48 55 64 

Southern California Edison Exchange - - - - 
raid M 48 55 64 

Energy Sounreefmm -Term Agreements 

Padficorp 35 51 56 - 
Pine Flat Powerplant 165 34 37 40 
TERA Power Corp 85 68 68 68 

TOM 285 153 181 108 
Additional Firm Resources - 64 79 98 
CRA Energy Purchase 22 28 38 52 
Energy Purchese, on-peak 27 34 47 63 
Energy Purchase, oft-peak 22 28 38 52 
Capacity Purchase - 7 10 54 
Cornpashe Cost of Resources 27 34 42 49 
Firm Energy Sales 39 - - - 
Valued On-peak Energy 27 - - - 
Value of Off-peak Energy 22 - - - 
value d capacity sales - 7 10 13 

Net Cost of SWP Energy 30 34 42 53 
Transmission Cost 5 2 2 2 

Wadlve Unil Cost 35 38 44 56 

a) B a d  on assumdion that existino 1979 mwer contrad and 1981 caoacitv exchanae aareement . - - - ' 

with Swthem dalifania ~disonwill be extended beyond 2004. 





Appropriations for Operating Costs to 
Recreation 169 

Local Agency Payments 169 
Revenue Bond Proceeds 170 

Interest Earnings 170 
Oroville-Thennalito Power Sale 

Contract 170 
Miscellaneous Revenues 170 
Other Revenues 170 
Total Operating Revenues 170 . 

Total Operating Revenues and Capital 
Resources Revenues 170 

Project Expenses 170 
Operations, Maintenance, and Power . 

Costs 171 
Deposits to Replacement Reserves 17 1 
Deposits to Special Reserves 17 1 
Payments of Debt Service 172 

Payments on Projected East Branch 
Enlargement Bonds 172 

Payments on Projected Revenue Bonds 172 
Total Payments 172 
Debt Service 172 
Water Fund Repayment 1733 
Total Operating Expenses and Debt 

Service 173 
Current Operating Funds 173 
Revenues Required for Current 

Construction 173 
Revenues Available for Future 

Construction 173 
Capital Resource Revenues Used for 

Construction 173 
Total Project Expenses 174 

Future Costs of Water Service 174 



20. Analyzing Capital Requirements 
and Funding of the State 
Water Project 

HfS CHAPTER, ONE OF TWO IN THIS SECTION 

entitled "Financing the State Water Proj- 
eqt," includes information about (1) the 

general fivancial status of the State Water Project 
(SWP); (2)) future conditions affecting SWP's 
finances; h d  (3) SWP's current financial status as 
it pertains to capital requirements and financing. 

Chapter 21 includes information about SWP7s 
current fihancial status as it pertains to revenues 
and expenses as well as estimates of future costs of 
water service. 

General Analysis 

The objective of SWP7s financing program is to 
maintain the financial integrity of SWP by provid- 
ing sufficient funds to meet construction obliga- 
tions; project operation, maintenance, power, and 
replacement (OMP&R) costs; bond debt service 
payments; and repayment of California Water Fund 
monies expended for construction. 

In conducting the financial analysis of SWP7s 
operations, the Department concluded that pro- 
jected payments from contractors and other rev- 
enues wi{1 be adequate to pay annual OMP&R 
costs and to meet all repayment obligations on 
funds used to finance SWP construction and other 
authorized costs during the period of 199 1 through 
2005. 

In conducting the current analysis, the Depart- 
ment determined that through 2005 future capital 
requirements for power and water facilities and the 
Davis-Grunsky Act Program, along with special 
requirements for revenue bond financing, will be 
$1,287 million. Construction costs for the follow- 
ing major SWP facilities planned for completion by 
2005 are included in the financial analysis: 

Banks Pumping Plant, final four units 
Mojave Siphon power generation facilities 
Coastal Branch of the California Aqueduct, 

phase two 
Suisun Marsh facilities (first stage of final 

facilities) 
East Branch Enlargement of the California 

Aqueduct 
The financial analysis does not include amounts 

for the costs, including costs of and financing of all 
facilities needed to develop the remaining yield 
necessary to meet the total 4.2 million acre-feet 
contractual commitment to long-term SWP water 
contractors. In addition, the analysis does not 
include amounts for costs of associated works that, 
although essential for realizing full SWP benefits, 
are financed and constructed by local interests or 
state agencies other than the Department of Water 
Resources, including on-shore recreational devel- 
opments at SWP facilities and local distribution 
facilities. 

THE 
FINANCIAL 

ANALYSIS 

INCLUDES 

COSTS FOR 

CONSTRUCTING 

FACILITIES 

PLANNED TO BE 

COMPLETED BY 

2005. 



Future Conditions 

Conditions in the future may require changes in 
the financial analysis. For that reason, the Depart- 
ment reviews basic assumptions and updates the 
financial analysis annually. Contingencies that 
could result in a change in the financial analysis 
follow, listed in alphabetical order. 

1. Alterations in schedules of currently planned 
construction for future facilities 

2. Changes in economic conditions, including 
changes in interest rates and in SWP contrac- 
tors' entitlements due to changes in water 
needs, water conservation, or reclamation 

3. Completion of Delta transfer facilities 
4. Development of additional sources of water 

not foreseen at this time 
5. Deviations from the assumptions regarding 

actual rates of price escalations for future 
construction from those currently assumed 
for cost estimates 

6. Enlargement of the San Luis Canal 
7. Increases in capital costs related to the Kern 

Water Bank and other additional conserva- 
tion facilities 

8. Outcomes of certain lawsuits now pending 
before the courts (See "Litigation" in Chap- 
ter 2.) 

Capital Requirements 

cation costs at 5 percent per year from 1991 
through 2005. Land acquisition costs include a rate 
of escalation at 5.5 percent for 1991 and 5 percent 
per year thereafter. Capital expenditures for SWP 
also include requirements other than those for 
construction, such as disbursements under the 
Davis-Grunsky Act Program (Line 14), and special 
capital requirements under revenue bond financing 
(Line 15). 

The following sections, organized according to 
line numbers in Table 29, contain information 
about the Department's current assumptions con- 
cerning the costs of each facility to be constructed 
through 2005. 

Decisions to begin constructing facilities not yet 
under way will be made only after an examination 
of alternatives and completion of final environrnen- 
tal documentation and other review processes. 

Initial Project Facilities 

Initial Project Facilities, Line I .  Facilities 
included in the initial construction program are 
those completed before 1974 (see Bulletin 132-74, 
Management of the State Water Project, Chapter 
2). Additional costs after 1973 and estimated costs 
of remaining work on the initial SWP facilities are 
not included. 

North Bay Aqueduct, Phase %o 

North Bay Aqueduct, Phase 11, Line 2. Phase two 
of the North Bay Aqueduct, which connects with 

Lines 1 through 18 in Table 29, "State Water existing facilities, consists of pipelines, pumping 
Project Capital Requirements and Financing. June plants, and a small reservoir necessary to divert 
30, 1991,'' include amounts of actual and projected water from the Delta to Naps and Solano 
SWP requirements through the year 2005' counties for urban use. Phase two became opera- 
Actual and projected SWP construction expendi- tional in May 1988. 
tures are included in Table 30, "Capital Expendi- 
tures Through 1990," along with a preliminary Delta and Suisun Marsh Facilities 
allocation of such expenditures among various 
SWP purposes. Delta and Suisun Marsh Facilities, Line 3. The 

Estimates of future capital expenditures include historical amount in Column 1 includes planning 

allowances for escalation of construction 'and relo- costs for general Oelta 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 Delta facilities' 
planning costs plus projected costs of constructing 
additional Suisun Marsh facilities. The 199 1 
amount includes $6.3 million for purchase of land 
at Twitchell Island as part of the West Delta Water 
Management Program. The 1992 amount includes 
$20 million for purchase of right-of-way for the 
Sherqan Island wildlife management plan and $50 
million for right-of-way for the Clifton Court Fore- 
bay enlargement described in Chapter 12, "Moni- 
toring Water Quality." 

Banks Delta Pumping Plant 

Final Four Units at Banks Delta Pumping Plant, 
Line 4. This line includes amounts of the costs of 
the final four 1,067-cfs units, which are scheduled 
to be operational by the end of 1991. 

Coastal Branch of the 
California Aqueduct 

Coastal Branch of the California Aqueduct, 
Phase 11, Line 5. This line includes the planning 
costs for phase two of the Coastal Branch of the 
California Aqueduct. Future expenditures also 
include a projection of construction costs for this 

I project. 

West Branch Aqueduct 

West Branch Aqueduct, Line 6. The amounts in 
Line 6 represent costs for all facilities on the West 
Branch except William E. Warne Powerplant. 
Warne Powerplant costs are included in Line 9. 

Line 6 includes projected costs for the Vista Del 
Lago Visitors' Center and Gorman Creek channel 
modifications. 

East Branch Aqueduct Enlargement 

East Branch Aqueduct Enlargement, Line 7. 
Line 7 includes amounts of expenditures for fust- 
stage construction of the East Branch Enlargement, 
including the enlargement share of power plant 
costs at Mojave Siphon and Devil Canyon. (The 
remaining power plant costs are included in Line 
9.) Estimated East Branch Enlargement costs by 
facility follow. Costs for Alamo Powerplant consist 
of expenditures for Unit 1 facilities allocated to 
enlargement. Construction of Unit 2 has been 
deferred. 

Facility 

Aqueduct and Siphons 
Pearblossom Pumping Plant 
Alamo Powerplant 
Mojave Siphon Powerplant 
Devil Canyon Powerplant and 

Second Afterbay 

Total 

Dollar Amount 
(Millions) 

All costs in line seven are allocated to and repaid 
by the seven southern California contractors 
participating in the East Branch Enlargement. 

East Branch Aqueduct 

East Branch Aqueduct, Non-Enlargement, Line 
8. The amounts in Line 8 represent all aqueduct 
costs on the East Branch not allocated to the 
enlargement project. Those costs include improve- 
ments constructed concurrently with the enlarge- 
ment work. Costs for power plant construction at 
either Mojave Siphon or Devil Canyon are not 
included in this line. 



Power Generation and 
Transmission Facilities 

Power Generation and Transmission Facilities, 
Line 9. Estimated capital costs for facilities in- 
cluded in Line 9 are: 

Power Plants 
Reid Gardner, Unit 4 
Bottle Rock 
South Geysers 
Devil Canyon 
Wame 
Alamo 
Mojave Siphon 
~hermalito Diversion Dam 

Subtotal 

Transmission Lines 
Midway-Wheeler Ridge 
Geysers-Lakeville 

Total 

Dollar Amount 
(Millions) 

$265.6 
121.9 
49.9 
36.7 
84.5 
41.5 
39.2 
15.8 

$654.9 

For South Geysers, the amount includes expen- 
ditures to complete work in progress only. Remain- 
ing work has been deferred (see "South Geysers 
Powerplant" in Chapter 8). 

For Devil Canyon and Mojave Siphon, amounts 
do not include East Branch Enlargement share of 
costs in Line 7 of Table 29. 

Additional conservation Facilities 

Additional Conservation Facilities, Line 10. The 
amounts in Line 10 represent costs for planning of 
additional conservation facilities. 

The historical cost in Column 1 includes $3 1.4 
million for the purchase of land for the Kern Water 
Bank. Projected expenditures for purchases of 
leases and additional lands for the Kern Water 
Bank are $7.5 million in 1991 and $5 million per 
year in 1992 and 1993. 

Projected land purchases in 199 1 for the Los 
Banos Grandes Project will be $20 million. Costs 
for construction of additional conservation facili- 
ties are not included in the financial analysis. 

San Joaquin Drainage Facilities 

costs of the San Joaquin Valley Drainage Monitor- 
ing Program. The four activities in this program 
are: 

1. Drainage monitoring and evaluation 
2. Drainage reduction 
3. Drainage treatment 
4. Evaporation pond investigation 
See Chapter 12, "Monitoring Water Quality," 

for additional information about the drainage 
program. 

The Department assumes that the costs of the 
drainage program will continue to be financed by 
California Water Fund appropriations. No costs 
included in Line 11 are charged to SWP water 
contractors. 

Other Costs 

Other Costs, Line 12. Amounts for other costs 
include items such as general design and construc- 
tion costs, costs of completing operation and 
maintenance facilities, and costs of other comple- 
tion activities for the initial facilities of the Califor- 
nia Aqueduct. Portions of those costs ultimately 
will be allocated to aqueduct units described in the 
preceding paragraphs. 

The 1991 amount also includes $45 million for 
water purchases in 1991. Other items included in 
Line 12 are costs for constructing the Water Opera- 
tion Center, costs of completing monitoring and 
control systems, and costs related to flood protec- 
tion at Arroyo Pasajero in the San Luis reach of the 
California Aqueduct. 

Total Project Construction 
Expenditures 

Total Project Construction Expenditures, Line 
13. The amount in this line is the total of lines 1 
through 12. 

Davis-Grunsky Act Program Costs 

Davis-Grunsky Act Program Costs, Line 14. The 
Davis-Grunsky Program, a financial assistance pro- 

Sun Joaquin Drainage Facilities, Line I I .  
Included in Line 11 are amounts of the projected 



gram for water development projects constructed 
by local public agencies, is described in Chapter 
16, "Augmenting the Water Supply." 

As of becember 3 1,1990, the Department had 
disburse4 $122 million (including $8.8 million for 
administration) in grants and loans for 114 local 
agencies throughout the state. Funds for Depart- 
ment projects currently authorized will be dis- 
bursed prior to 1993. 

Special Capital Requirements 

Specid1 Capital Requirements Under Revenue 
Bond Financing, Line 15. This line includes the 
amount bf special capital requirements at the time 
revenue bonds are sold. 

The financial analysis is based on the assump- 
tion that 'proceeds from any future revenue bonds 
will be used to pay for bond discounts, bond issu- 
ance costs, and debt service reserve requirements. 

Application of proceeds to these special require- 
ments for actual and assumed revenue bond sales is 
shown in Table 3 1, "Application of Revenue Bond 
Proceeds." 

Total Capita 1 Requirements 

Total Capital Requirements, Line 16. The 
amount included in this line is the total of lines 13, 
14, and 15. 

Power Facilities Capital 
Requirements 

Power Facilities Capital Requirements, Line 17. 
The ambunt in this line is the total of capital 
requirements for power facilities contained in lines 
1 through 12 and that part of Line 15 associated 
with revenue bonds sold for power facilities. 

Water Facilities Capital 
Requirements 

Watdr Facilities Capital Requirements, Line 18. 
The ambunt in this line is the total of capital re- 
quirements for water facilities contained in lines 1 

through 12 and that part of Line 15 associated with 
revenue bonds sold for water facilities. 

Capital Financing 

The State Water Project has been constructed 
with three general types of financing: general 
obligation bonds and oil revenues (Burns-Porter 
Act); revenue bonds, and capital resources. A 
general description of those funding sources may 
be found in this section along with specific infor- 
mation about those sources, arranged according to 
lines 19 through 33 of Table 29. 

Bums-Porter Act 

Burns-Porter financing is derived from the sale 
of California Water Resources Development Bonds 
(general obligation bonds) and the state's Tideland 
Oil Revenues deposited in the California Water 
Fund as authorized by the Burns-Porter Act (Cali- 
fornia Water Code Sections 12930-12944), which 
was approved by the voters in November 1960. 

The Burns-Porter Act authorized an issue of 
$1.75 billion of general obligation bonds of the 
state, which are repaid by revenues received ac- 
cording to the water supply contracts. 

Of that bond issue authorization, $130 million 
has been reserved specifically for the Davis- 
Grunsky Act Program, designed to provide grants 
and loans to public agencies for constructing local 
water projects. 

Proceeds from the sale of general obligation 
bonds are deposited in the California Water Re- 
sources Development Bond Fund-Bond Proceeds 
Account, from which monies may be expended 
only for the construction of SWP facilities and for 
the Davis-Grunsky Act Program. Approximately 
40 percent of the expenditures through 1990 for 
SWP construction and the Davis-Grunsky Act Pro- 
gram were financed with general obligation bonds. 

Monies deposited in the California Water Fund 
are appropriated for purposes outlined in the 



Bums-Porter Act. Such deposits are derived from a 
portion of the state's Tideland Oil Revenues ac- 
cording to a continuing authorization. In 1989 leg- 
islation was enacted to provide for a schedule to 
repay the California Water Fund as required by the 
Bums-Porter Act. 

Revenue Bonds 

Revenue bond financing is derived from the sale 
of revenue bonds as authorized by the Central Val- 
ley Project Act (California Water Code sections 
11 100-1 1925). The Department's authority to issue 
revenue bonds was confirmed by a decision of the 
California Supreme Court in 1963 (Warne v. Hark- 
ness, 60 Cal. 2d 579). 

Proceeds from the sale of revenue bonds are 
deposited in the Central Valley Water Project Con- 
struction Fund, from which money is expended 
only for purposes specified in the resolution auth- 
orizing each bond sale. Those purposes, in addition 
to paying construction, planning, and right-of-way 
costs, may include: 

1. Funding the Debt Service Reserve Account 
2. Paying interest on bonds 
3. Paying water system operating expenses , 

during a specified period 
As of June 30, 1991, the Department had sold 

$2.4 billion of revenue bonds. That amount in- 
cludes $100 million of Water System Revenue 
Bonds, Series H, sold January 10,1991, and $180 
million of Series I Bonds, sold May 14, 1991. 
Additional issues of revenue bonds are pla&ed to 
fund future SWP construction. 

Capital Resources 

1. General obligation bond interest 
2. Costs of constructing SWP facilities 

According to the Department's financial man- 
agement policy, the capital resources revenues are 
fmt used to cover any general obligation bond debt 
service that exceeds available revenues. 

Power Bonds Through Sm'es H 

Power Bonds Through Series H ,  Line 19. This 
line includes the amounts of proceeds applied from 
power revenue bonds for the Oroville, Devil Can- 
yon, Castaic, Pyramid, Reid Gardner, Bottle Rock, 
Alamo, South Geysers, and small hydro projects. 

Future Power Revenue Bonds 

Future Power Revenue Bonds, Line 20. No 
future power revenue bond sales are projected in 
the financial analysis. 

Power Revenue Bonds 

Subtotal--Power Revenue Bonds, Line 21. The 
amount in this line reflects the total of lines 19 and 
20. 

East Branch Enlargement, Series A 
Through Series I Bonds 

East Branch Enlargement, Series A Through 
Series I Bonds, Line 22. As of June 30, 199 1, the 
Department had sold $890.03 million of Water 
System Revenue Bonds, Series A through Series I. 
The amount of proceeds allocated to the East 
Branch Enlargement was $261 million for con- 
struction expenditures and $45 million for bond 
discounts, interest costs, and debt service reserves. 

East Branch Enlargement, Future 

Capital resources financing is derived from pay- East Branch Enlargement, Future, Line 23. The 

ments and appropriations (including a portion of Department estimates that approximately $152 

Tideland Oil Revenues) authorized by a variety of million in additional bonds will be required to 

special contracts, cost-sharing agreements, and leg- complete c~~~struction of the East km9-1 Enlarge- 

islative actions concerning SWP, plus accrued ment, first stage, and to pay for bond discounts, 

interest on those funds. capitalized interest, and debt service reserve 

Capital resources revenues are deposited in the re4uirements. 

Central Valley Water Project Construction Fund 
and may be expended for paying: 



Water System Facilities, Series A 
Through series I Bonds 

Water System Facilities, Series A Through 
Series I Bonds, Line 24. The amount of proceeds 
from Water System Revenue Bonds, Series A 
through Series I, allocated to SWP projects other 
than the East Branch Enlargement was $584.03 
million. Of that amount, $160.03 million from 
Series F was used to refund a portion of the Power 
Facilities Revenue Bonds, Series G. Of the remain- 
ing $424 million, $371 million was used to pay for 
constructi~n expenditures and $53 million, to pay 
for bond discounts, capitalized interest, and debt 
service reserve requirements. 

Water Sdstem Facilities, Future 

Water $ystem Facilities, Future, Line 25. Future 
water revenue bonds are needed to provide $6 17 
million for construction of SWP water system 
facilities and $95 million for bond discounts, 
interest costs, and debt service reserve require- 
ments. 

Water Revenue Bonds 

Subtotal-Water Revenue Bonds, Line 26. The 
amount in, this line is the total of lines 20 through 
25. 

Initial Project Facilities Bond Proceeds 

Initial Project Facilities Bond Proceeds, Line 
27. This line includes amounts of initial financing 
costs for SWP facilities and for costs of planning 
certain additional conservation facilities. Financing 
of initial facilities from general obligation bonds 
was completed in mid- 1972 and totaled $1.444 bil- 
lion-$ l .75 billion Burns-Porter Act authorization 
less $130 million reserved for the Davis-Grunsky 
Act Program and $176 million "offset" for addi- 
tional conservation facilities. (The Burns-Porter 
Act provides that to the extent California Water 
Fund monies are expended, an equal amount of 
general obligation bonds are reserved [offset] for 
financing the construction of additional conserva- 
tion facilities in certain watersheds.) 

In mid-1972 the reservation of offset bonds was 
effectively limited to $176 million-the total 
amount of California Water Fund monies expended 
up to that time. By mid-1972, all general obligation 
bonds authorized by the Burns-Porter Act had been 
offset, reserved for the Davis-Grunsky Act Pro- 
gram or used for SWP construction. 

Approximately $8.5 million of the offset bonds 
have been used to finance planning studies of the 
Middle Fork Eel River Development (see Line 10 
of Table 29). This analysis is not based on the use 
of any offset bond proceeds to meet capital require- 
ments. If at some time the state constructs an 
additional conservation facility, as specified in 
Water Code Section 12938, the remaining offset 
bonds could be sold. 

Davis-Grunsky Act Proceeds 

Davis-Grunsky Act Program Bond Proceeds,. 
Line 28. For simplification, the entire $130 million 
of capital expenditures authorized for the Davis- 
Grunsky Act Program under the Burns-Porter Act 
are listed as funded solely by proceeds from the 
sale of general obligation bonds. In fact, $28 
million from the California Water Fund was used 
for the program in lieu of bond proceeds prior to 
1969. 

In making the financial analysis, the Department 
assumes that all authorized Davis-Grunsky bonds 
will be sold prior to 1992. 

California Water Fund Monies 

Application of California Water Fund Monies 
(Tideland Oil Revenues), Line 29. The Burns- 
Porter Act provides that any available money in the 
California Water Fund must be used for construc- 
tion 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 subse- 
quent appropriations, interest earnings, and other 
miscellaneous income to the fund through Decem- 



ber 3 1, 1990, was used to finance a total of $504 quently reappropriated to construction (see lines 35 
million of SWP's costs. and 36 in Table 32, "State Water Project Revenues 

and Expenses, June 30,1991"). Projected amounts 
Capital Resources Revenues 

for 1991 through 2000 include funds to finance 
Application of Capital Resources Revenues to expenditures for Sari Joaquin drainage facilities as 

Construction, Line 30. This line includes the indicated in Line 11 of Table 29. 
amount of the application of Capital Resources 
Revenues for capital expenditures (see description Other Capital Financing 

for Line 1, "Capital Resource Revenues," on the Subtotal-Other Capital Financing, Line 32. 
first page of the next chapter). The amount in this line is the total of lines 27 

through 3 1. 
Revenue Transfers 

Revenue Transfers Applied, Line 31. This line Total Financing 

includes amounts of monies that are assumed to be Total Financing of Capital Requirements, Line 
transferred to the California Water Fund according 33. The amount in this line is the total of lines 21, 
to provisions of the Burns-Porter Act and subse- 26, and 32. 
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State Water Project Capital Requirements and Financing, June 30,1991 
(Thousands of dollars) - 

Ltrc Calmdm Year 
NO. LlnalrUrr 1952-1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

CaPaalRaqutemenrs 
1. Initial PmjedFBcBities 2202.316 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2. Nodh Bay Aqueduct-Phase I1 88,789 133 703 256 910 2 0 0 0 0 0 0 0 0 0 0 
3. Dehe&SuisunMarshF~ea 146.253 10,811 75.430 11.822 16.689 8.744 1,845 1.420 1.491 1.565 1.644 0 0 0 0 0 
4. Final 4 Units at Banks Dab Pumping P!ml 31.604 16,463 6.412 8.508 2,628 0 0 0 0 0 0 0 0 0 0 0 
5. Cosstal Ebanch huedud-Phsse 11 8 Z l  4,887 25279 85.857 106,401 76,639 9,883 192 0 0 0 0 0 0 0 0 
6 West Branch Aquedud 83,860 6 . W  5,475 5.527 1.188 25 16 7 0 0 0 0 0 0 0 0 
7 Easf Branch - Enlargemen! 209.862 81,600 70.029 45,887 14,501 854 0 0 0 0 0 0 0 0 0 0 
6. East Branch - Non-Enlargement 54,923 17.412 14239 8.810 2.406 27 6 0 0 0 0 0 0 0 0 0 
9. Power QmemUon& Trensmissbn FBcBiUea 633,351 11,799 13.631 8,048 5.099 700 3 0 0 0 0 0 0 0 0 0 
10. AddBional Cormmaion FedliUea 96246 37.000 17,820 15,608 16.378 17,186 18,051 9,347 9815 7276 7.641 4,572 4.572 4.572 4.572 4.572 
11. Sen Joaqdn Drahage Fadlities 0 0 0 0 0 
12. Othercosts 165,530 77,731 31,116 13,762 5.975 5,123 675 631 0 0 0 0 
13. TOW P r o j e c r ~ ~  3,760,612 266,PB 2 E 3 a  206,286 174,285 111,510 32.785 13.797 14.154 11,403 11,844 4,672 4.672 4,572 4512 4,672 
14. DavisQRInsky Ad Program Costs 122902 7.098 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15. Spedal C& Reauiremants Under 

Total 
1991 -2005 

Total 
19523005 

17. Less Power Fadliea Capital Requtmmem 1232.514 57.499 53.871 49215 19.510 1.554 3 0 0 0 0 0 0 0 0 0 181.652 
18. w e t e r ~ a e o l t l e s - w  2w.w =in 243,944 iaw 1 a i . 4 ~  in . i i s  i ~ , m  14,154 i 1 . w  i 1 . w  4.672 4 m  4.512 4,672 4,572 1,101i.m - d m Req- 

PowrerRevenreBondProcaeda: 
19. Power Bonds thmugh Series H 1,161,588 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
20. Future P o w  Revenue Bonds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
21. Subtotal Power Revenua Bonds 1,161,588 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

WdaRevrnua Bond Pmcaeds: 
22. East Branch Enlargement-Seriea A thm l 138,507 167,756 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
23. East Branch Enlargement - Future 0 0 83,000 52,000 16.146 854 0 0 0 0 0 0 0 0 0 0 
24. Water System Fadntiea-Seriw B thnr l 287,251 129.766 6,983 0 0 0 0 0 0 0 0 0 0 0 0 0 
25. Water System Fadlities-Future 0 0 169.012 178,089 162,257 125.615 36,425 11.597 9,W5 0 0 0 0 0 0 0 
26. Subtotal Wafer Revenue Bonds 425,758 287.52 258,995 230,089 188.403 126.469 36,425 11,597 9,005 0 0 0 0 0 0 0 

-capaalflwncino 
27. Initial Pmjed Fa&h Bond Proceeds 1,452,380 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
28. DevB-Qunsky Ad Program Bond Proceeds 122.80L 7.098 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
29. Appacation d Cfdilmia Weter Fund Monies 

(Maland Oil Revenues) 504.280 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
30. Appllcatlon d CqtIaI Resour- R m u e a  

to Conslrudian 525,239 2,850 36.620 5,266 379 0 0 0 0 0 0 0 0 0 0 0 
31. Revenue Tmfem Applied 35,900 2200 2200 2200 2200 2.200 2200 2200 5,149 11.403 11.844 4.572 4.572 4.572 4.512 4.572 
3 2  SubtotalOtharCSpaslFinandng 2840,711 12.148 38.820 7.466 2.579 2200 2200 2200 5.149 11.403 11.844 4.572 4,572 4.572 4.572 4.512 
33. Tdal FtnwdngdCq~W Requbsments ;(pB.OW ' 308,8713 287.816 P7.666 200.862 128.669 38.625 13,797 14154 11.403 1 1 W  4,572 4,572 4,572 4512 4572 

0 
0 
0 

167.756 
152000 
136.749 
712000 

1.168.505 

0 
7,088 

0 

45.115 
66.656 

118.869 

1 m 3 7 4  



TABLE 30 
Capital Expenditures Through 1990 

(Thousands of dollars) 

Project COnSeUction Expenditure6 
Upper Feather River Division 
Orovine Division 
North Bay Aqueduct 
Delta Facilities 
South Bay Aqueduct 

Califomla Aquadud 
North San Joaquin Division 
San Luis Division 
South San Joaquin Division 
Tehachapl Division 
Mojave Division 
Santa Ana Division 
West Branch 
Coastal Branch 

Subtotal, California Aqueduct 
Small Hydroelectric Power 
Generating Facilities 

Off-Aqueduct Power 
Generating Facilities 

East Branch Enlargement 
San Joaquin Drainage Fadlities 
Planning and Preoperations (c 
Unassigned 

T d  
Fvhrrc 

I?'rrpuldiftas 
F a c ~ s a d  

Cam#m&mDiviPiorrp 

Other Capltal Requirements 

PnlLninmyAaocrrtton 
Among Projecl Pwposw 

Wa&r Rccrcrrlion 
S Y P ~  d F k h  

and P o w  Flood 
Omatdon Con@d(a Orhu(b 

Znarrnd 
Through 

1990 

Davis-Grunsky Act Program 122,902 7,098 130,000 0 0 0 130,000 

a) Refleds DWRr allocalion to this purpose, inespedhre of federal payments. 
b) Includes wts currently d g n e d  to purpcse, planning costs of delsted features of projed fadlilles, inilial cords of hventoried items, joint costs assigned to the federal 

government, and costs asslgned to DavisOrunsky Act Program. 
c) Future expendil~re~ include $76,300,000 for purchase of Sherman Island and ClWon Court Forebay enlargement for South DeltafadSties and Twkhell island land 

purchase for West Delta f a d l i i .  



TABLE 3 1 
Application of Revenue Bond Proceeds 

(Millions of dollars) 

Application #Revenue Bond ProccrdP 
Other Capital Rquhm& 

Band OF* 
In&?rcsr cO& 
Tl~ough for 

Reifn- OncYcm OncYcm Band 
bwsement Fdloming F d h v h g  D b l r n l  Ta&al 

# CanlpMon CGmplctioU a d  Principal 
C m  Ccnvd #Con- #Con- Filladng b u n t o f  

BandSericP(a ~ e n d i l m s  F d  CO&@ Sub& B d  

Oroville 21 8.0 2.6 19.9 1.5 3.0 27.0 245.0 
Devil Canyon-Castaic 126.4 0.0 10.0 0.7 2.1 12.8 139.2 
Pyramid Series A 74.0 0.0 19.2 1 .O 1.6 21.8 95.8 
Reid GarClner Series B 146.1 0.0 41.9 0.0 12.0 53.9 200.0 
Reid Gardner Series C 91.1 0.0 17.9 7.9 8.1 33.9 125.0 

Small Hydro-South Geysers Series D 49.6 0.0 19.9 0.0 5.5 25.4 75.0 
BotUe Rock Series E 96.9 0.0 22.0 3.7 2.4 28.1 125.0 
Alamo-South Gevsers Series F 59.1 0.0 14.2 0.0 1.7 15.9 75.0 - .- 
Reid Garqner ~ & i e s  G 1.6 0.0 0.0 0.0 237.9 (c 237.9 239.5 
Power Fqdlities Series H 22.2 0.0 0.0 0.0 184.5 (d 184.5 206.7 

East ~rarich Enlargement Series A 
Water Sybtem Facilities Series B 
Water Sybtem Facilities Series C 
Water SyGtem Facilities Series D 
Water Sylem Facilities Series E 

- 

Water System Facilities Series F 0.0 0.0 0.0 0.0 160.0 (h 160.0 160.0 
Water SyStem Fadlities Series G 86.6 0.0 4.6 0.0 8.8 13.4 100.0 
Water System Fadlities Series H 85.0 0.0 6.2 0.0 8.8 15.0 100.0 
Water System Facilities Series I 158.9 0.0 0.0 0.0 21.1 21.1 180.0 

Subtotal 1.51 7 2  2.6 192.2 14.8 68Q.4 809.0 2,4162 

Water System Facilities 61 7.0 0.0 27.0 0.0 68.0 95.0 712.0 
East Branch Enlaraement 131.4 0.0 5.7 0.0 14.9 20.6 152.0 

-- 

Brand Total 2,265.6 2.6 224.9 14.8 772.3 1,014.6 3,2802 

a) Actual bond issue for all except Water System fadWes and East Branch Enlargement; assumed bond issue through year 2005 f a  Water System facilities 
and East Branch Enlargement. 

b) Bond discount and financing costs indude debl service reaetves for East Branch Enlargement Series A; Water System Fadlities Series G, H, and I. 
c) Total digcount was $2.8 milbn. 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 Smell HydroSouth Gayems Series D Bonds. 

funds applied to Water System Facilities Serles B and C debt service reserves. 
D and E debt service reseN88. 
million for discounts. Remaining amount was used to refund a portion of Reid Gardner Series G bonds. 



21. Forecasting Revenues, Expenses, 
and Future Costs of Water Service 

I 

HE CURRENT FINANCIAL ANALYSIS OF THE 

State Water Project (SWP) is reflected in 
Table 29, "State Water Project Capital 

Requirements and Financing, June 30, 1991 ." The 
table ma3 be found at the end of Chapter 20. 

This chapter includes information pertaining to 

I 
project revenues and expenses and future costs of 
water service. The information about project reve- 
nues and expenses is arranged according to line 

b 1  

I 
numbers of Table 32, "State Water Project Rev- 
enues and Expenses, June 30,199 1 ," which may be 
found at the end of this chapter. I Table 12 includes data concerning (1) actual and I 

I anticipated revenues; and (2) the application of 
revenues to payments for SWP operating expenses, 
principal and interest on bonds, and a limited 
number of construction projects. 

Project Revenues 

State Water Project revenues, consisting pri- 
marily of SWP contractor payments, are deposited 
in two funds: the Central Valley Water Project 
Revenue Fund, in which all revenues pledged to 
revenue bonds are placed, and the California Water 
Resources Development Bond Fund-Systems Rev- 
enue Account, in which all other SWP operating 
revenues qre placed. Use of those funds is limited 
to operating costs and debt service, except that 

revenues in excess of such costs can be transferred 
to the California Water Fund. 

Specific information about project revenues, 
arranged to correspond with lines 1 through 19 of 
Table 32, follows. 

Capital Resource Revenues 

Capital Resources Revenues, Line I .  Seven 
sources of those revenues are (1) federal payments 
for SWP capital expenditures; (2) appropriations 
for capital cost allocated to recreation; (3) appro- 
priations for SWP capital expenditures prior to the 
Burns-Porter Act and under SB 261 (1968); 
(4) payments from Los Angeles Department of 
Water and Power for Castaic power development; 
(5) water contractor advances for construction of 
requested works; (6) investment earnings on the 
Capital Resources Account; and (7) investment 
earnings on unexpended revenue bond proceeds. 

Historically, appropriations for capital costs 
allocated to recreation and fish and wildlife en- 
hancement have amounted to $5 million per year, 
appropriated by the California Legislature from 
Tideland Oil Revenues. According to legislation 
enacted in 1989, the amount owed to the SWP by 
the state for costs allocated to recreation is offset 
against the amount the SWP owes the California 
Water Fund. 

STATE WATER 
PROJECT 
REVENUES 

PRIMARnY 

CONSIST OF ,i 
PAYMENTS 

FROM 

LONG-TERM 

WATER 

CONTRACTORS. 



Water Contractors' Payments Power Revenue Bonds for off-aqueduct power 

Water Contractors' Payments, Lines 2 Through 
7. Amounts in those lines reflect amounts of the 
separate elements of water contractors' payments. 

Figures in Line 4 also include revenues suffi- 
cient to cover costs associated with sales of excess 
power. A detailed explanation of payments identi- 
fied in lines 2 through 7 may be found in Ap- 
pendix B. A brief description of the payments 
follows. 

Operations, maintenance, power, and replace- 
ment costs (OMP&R) are repaid as they are 
incurred as part of the Transportation Charge; 
therefore, no interest charges are included. Con- 
struction costs included the Transportation Charge 
and all construction and annual OMP&R costs 
included in the Delta Water Charge are to be repaid 
with interest at the Project Interest Rate. 

The Proiect Interest Rate. as defined in Article 
.# 

l(r) of the standard provisions for water supply 
contracts, is the weighted average of the rates paid 
on securities issued and loans obtained to finance 
SWP facilities, excluding Oroville Revenue Bonds. 

According to the original contract provisions, 
the basis for determining the Project Interest Rate 
was the weighted average of rates paid on general 
obligation bond sales only. In 1969, after Oroville 
Revenue Bonds were issued, the contract was 
amended to expand the basis to include rates on all 
other securities sold and loans obtained thereafter 
for financing SWP facilities, including revenue 
bonds (see Bulletin 132-70, Management of the 
State Water Project, page 28). 

However, not all proceeds from the sale of rev- 
enue bonds are melded into the calculation of the 
Project Interest Rate. Only those proceeds applied 
to construction costs (the only application of gen- 
eral 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 33, "Effect of 
Revenue Bond Proceeds on Project Interest Rate"). 

Calculations for determining the Project Interest 
Rate do not include proceeds from the sale of 

facilities, revenue bonds for the East Branch 
enlargement, or Water Revenue Bonds covered 
under the Water Revenue Bond Amendment. Table 
34, "Actual Bond Sales and Project Interest Rates, 
by Date of Sale," includes basic information about 
the calculation of the Project Interest Rate. The 
information about contractors' water charges in 
Appendix B is based on known conditions and 
supports the Department's determination of 1992 
water charges, to be billed July 1, 1991. However, 
information about significant differences between 
the sum of future charges shown in lines 2 through 
7 and the substantiation of 199 1 charges included 
in Appendix B follows. 

1. Future capital costs described in Appendix B 
are based on the prices prevailing on Decem- 
ber 3 1, 1990. Those costs presented in the 
financial analysis include allowances for 
price escalation. 
Pre-1990 charges described in Appendix B 
represent the charges as they should have 
been according to currently known condi- 
tions. Pre-1990 charges shown in Table 19 
are those actually paid under previously 
determined bills. 
Charges described in Appendix B are unad- 
justed for past overpayments or under- 
payments. Charges included in Table 19 for 
1990 and thereafter have been adjusted for 
any apparent overpayments or underpay- 
ments of pre- 1990 charges. 
The charges described in Appendix B for 
East Branch Enlargement costs include the 
amounts for debt service and 25 percent 
cover for Series A and the East Branch 
Enlargement share of the Series D, E, H, and 
I bonds. Charges in Table 19 also include 
amounts of the debt service and cover for 
assumed future bonds. 
The water bond revenue surcharge included 
in Appendix B applies only to the Series B 
through Series I bonds. Surcharge values 
included in Table 19 apply to Series B 



through Series I bonds and to assumed future 
issues required to finance any SWP construc- 
tion. 

Total Water Contractors' Payments 

Subtotal, Water Contractors' Payments, Line 8. 
The amount in this line is the total of Lines 2 
through 71 

Revenue Bond Cover Adjustments 

Revenue Bond Cover Adjustments, Line 9. The 
amount in this line represents the credit to contrac- 
tors resulting from the cover of 25 percent of one 
year's debt service for Off-Aqueduct Power Facil- 
ity Bonds and Water System Revenue Bonds. 
Cover is collected as required by the bond resolu- 
tions to provide security to the bondholders. 

For off-aqueduct facilities, that amount is 
charged annually to contractors and collected 
through the minimum OMP&R component of the 
Transportation Charge. For the East Branch en- 
largement facilities, the cover is collected through 
the capital component of the East Branch Enlarge- 
ment 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 back to the contractors in the 
following year. The amount varies in proportion to 
the debt service for these facilities. 

Federal Payments 

Federal Payments for Project Operating Costs, 
Line 10. According to the December 3 1, 196 1, 
agreement between California and the United 
States, the Department operates and maintains the 
San Luis Joint-Use Facilities. 

According to the January 12, 1972, supplement 
to the agreement, the U.S. Bureau of Reclamation 
(USBR) paid 45 percent of OM&R costs for those 
activities. (The percentage does not apply to power 
costs; U$BR and the Department provide their own 

power to pump their water through the joint 
facilities.) 

The percentage paid by USBR is reviewed every 
five years by USBR and the Department. For the 
calendar years 1981 through 1986, the federal share 
of operations and maintenance costs was 44.47 
percent. The most recent review of the percentage 
paid by USBR, completed in 1987, resulted in a 
federal share of 44.09 percent for calendar years 
1987 through 1990. The amounts in Line 10 are 
based on the assumption that the federal share will 
continue at 44.09 percent for calendar years 199 1 
through 2005. 

Appropriations for Operating 
Costs to Recreation 

Appropriations for Operating Costs Allocated to 
Recreation, Line 1 I .  In passing the Davis-Dolwig 
Act, the California Legislature declared its intent 
that, except for funds provided pursuant to AB 12 
(1966), the Department's budget will include ap- 
propriations from the General Fund of monies nec- 
essary for enhancement of fish and wildlife and 
recreation in connection with state water projects. 

Annual OMP&R costs allocated to recreation 
and fish and wildlife enhancement are paid by an- 
nual General Fund appropriations. For fiscal years 
1983-84 through 1989-90, no funds were appropri- 
ated for enhancement of fish and wildlife and rec- 
reational purposes. No appropriations are indicated 
for 199 1 through 2005. 

According to legislation enacted in 1989, the 
amount owed to SWP by the state for costs allo- 
cated to fish and wildlife and recreational enhance- 
ment is offset against the amount SWP owes the 
California Water Fund. 

Local Agency Payments 

Local Agency Payments According to Davis- 
Grunsky Loan Repayment Contracts, Line 12. 
More than $48 million of loan funds have been 
disbursed as of December 3 1, 1990. Loan repay- 



ments received through December 3 1, 1990, are 
indicated in the 1952-1990 entry. 

The future amounts on Line 12 are based on the 
loans currently outstanding. Repayment on any 
future loans made under the Davis-Grunsky Act 
Program was assumed to be beyond the period 
covered by the financial analysis. 

Revenue Bond Proceeds 

Revenue Bond Proceeds, Line 13. The amount in 
this line includes bond proceeds that are classified 
as special reserves according to revenue bond 
financing described in Line 15 of Table 29. Those 
proceeds, used for capitalized OMP&R costs, 
revenue bond service, and debt service reserves, 
are not classified as revenues but are included in 
this line to simplify the financial presentation. 

Interest Earnings 

Interest Earnings, Line 14. The amount in this 
line includes interest earnings on unexpended 
proceeds from the sale of general obligation bonds, 
interest on operating reserves, and other short-term 
investment earnings on SWP revenues. 

Oroville-Thermalito Power Sale Contract 

Payments According to Oroville-Thennalito 
Power Sale Contract, Line 15. Before April 1, 
1983, all power generation from Hyatt Powerplant 
and Themalito Powerplant was sold to three elec- 
tric utilities, Pacific Gas and Electric Company, 
Southern California Edison Company, and San 
Diego Gas and Electric Company, according to a 
power sale contract dated November 29, 1967. The 
1952-1990 entry includes amounts of final set- 
tlement of payments under the contract. 

Miscellaneous Revenues 

Miscellaneous Revenues, Line 16. The amount 
in this line represents all other operating revenues 
not included in lines 2 through 15. 

Other Revenues 

Subtotal, Other Revenues, Line 17. The amount 
in this line is-=total of lines 10 through 16. 

Total Operating Revenues 

Total Operating Revenues, Line 18. The amount 
in this line is the total of lines 8,9, and 17. 

Total Operating Revenues .and Capital 
Resources Revenues 

Total Operating Revenues and Capital Re- 
sources Revenues, Line 19. The amount in this line 
is the total of lines 1 and 18. 

Project Expenses 

Project expenses include operations, mainte- 
nance, and power (OM&P) costs; deposits to 
replacement reserves; deposits to special reserves 
(see description of Line 22); debt service; deposits 
to operating reserves; repayment of the California 
Water Fund; and application of Capital Resources 
Revenues to construction (see Line 30 in Table 29). 

Revenue bond proceeds earmarked for debt ser- 
vice during construction and the first year's operat- 
ing expenses are deposited in the Central Valley 
Water Project Construction Fund and disbursed ac- 
cording to resolutions authorizing the issuance of 
such bonds. 

Water contractor revenues associated with 
power facility operating costs and debt service are 
deposited in the Central Valley Water Project 
Revenue Fund for appropriate disbursement. All 
other operating revenues, deposited in the Califor- 
nia Water Revenue Fund-Systems Revenue Ac- 
count, are disbursed in accordance with the follow- 
ing four priorities of use as specified in the Burns- 
Porter Act: 

1. SWP operations, maintenance, power, and 
replacement costs 

2. General obligation bond debt service 
3. Repayment of expenditures from the Califor- 

nia Water Fund 
4. Deposits to a reserve for future SWP con- 

struction 
Specific information about project expenses, 

arranged according to lines 20 through 37 in Table 
32 follows. 



Operations, Maintenance, 
and Power Costs 

Project Operations, Maintenance, and Power 
Costs, Line 20. Historical and projected OMP&R 
costs are included in Table 35, "Operations, 
Maintenance, Power, and Replacement Costs, by 
Facility, Composition, and Purpose," according to 
project ficility, composition, and project purpose. 
Line 20 represents the OM&P portion of the costs 
included in Table 35. 

Table 35 and Line 20 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 shown in lines 10 and 11.  

Allowances for cost escalation are included in 
OM&P costs through 1991. Allowances for further 
future long-term price escalation are not included 
in these estimates, because changes in OM&P costs 
do not substantially affect the overall results of the 
financialanalysis. (For the most part, changes in 
OM&P costs cause direct offsetting changes in 
operating revenues.) 

Power cost is the major item of annual operating 
expense for the SWP. Assumptions regarding 
future power sources and costs are examined in 
Chapter 19, "Forecasting Power Requirements, 
Resources, Costs, and Sales." Line 17 also includes 
amounts of costs associated with power transac- 
tions that result in the sale of power not required 
for the delivery of water. 

Deposits to  Replacement Reserves 

Deposits to Replacement Reserves, Line 21. This 
line includes amounts of funds set aside as required 
by contrqct for replacement of existing SWP 
facilities. As of December 31, 1990, $38.6 million 
had been spent for replacement costs; the balance 
of the reblacement reserve as of this date was 
$140.3 million. Replacement reserve amounts are 
also indicated in Table 35. 

Deposits to Special Reserves 

Deposits to Special Reserves Under Revenue 
Bond Financing, Line 22. Line 22 includes 
amounts for two major components: special 
reserves deposits and capital resources revenue 
carryover from prior years used for construction in 
the current year. Special reserves deposits are the 
net of several income and expenditure items. The 
income items are deposits related to revenue bonds 
as follows: 

Proceeds set aside to pay bond interest during 

construction (capitalized interest) 
Proceeds set aside for the first year of 
operating costs (capitalized O&M) 
Water contractors' payments or bond 

proceeds set aside for debt service reserves 
Water contractors' payments for revenue 

bond cover requirements 
The 1952-1990 entry for Line 22 of Table 32 

includes amounts of deposits to special reserves for 
all past bond sales indicated in tables 29 and 32. 
For future revenue bonds, deposits to special 
reserves are included in the year of assumed sale. 
The amount in the 1952-1990 column also 
includes amounts of advances to the Department's 
revolving fund for working funds to purchase 
mobile equipment and to meet day-to-day operat- 
ing expenses. 

The expenditure items are: 
Debt service cover payments returned to 
water contractors 
Debt service reserve payments returned to 
water contractors 
Surplus account funds returned to water 

contractors or applied to meet expenses 
Total capitalized interest paid out 
Total capitalized O&M paid out 

Special reserves, reduced over time as reserved 
amounts, are used for their respective purposes. 
The amount shown 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 indi- 
cates a deposit. 

Payments of Debt Semice 

Payment of Debt Sewice on Bonds Sold Through 
June 30,1991, Lines 23 and 24. The amounts in 
these two lines represent the total amount of prin- 
cipal and interest payments on bonds sold to date. 
Table 36, "Annual Debt Service on Bonds Sold 
Through June 30, 1991," represents a summary of 
payments on general obligation bonds (Series A 
through V water bonds), power revenue bonds by 
project, and water system revenue bonds. 

The last bonds, sold on May 14,1991, were the 
Series I Water System Revenue Bonds. Proceeds 
from the Series I bonds were used to provide funds 
for construction, fund the debt service reserve 
account, and to pay bond discount and interest 
costs. 

Since 1978, the bond trustee has been retiring 
Oroville Revenue Bonds prior to the fmed maturity 
date as follows: 

w r  Bods Retired Cost 
1978 $4,045,000 $3,845,099 
1979 9,730,000 8,933,093 
1980 ,1,350,000 1,227,600 
1981 2,865,000 1,805,862 
1982 15,890,000 9,623,312 
1983 18,865,000 16,776,000 
1984 7,640,000 6,807,020 
1985 10,215,000 9,044,000 
1986 7,175,000 6,598,000 
1987 8,980,000 8,808,104 
1988 3,815,000 3,676,482 
1989 30,690,000 30,390,215 
1990 7,210,000 7,164,817 

The schedule for service of Oroville Revenue 
Bonds indicated in Table 36 is based on a revised 
bond maturity schedule that reflects these early 
bond retirements. Line 24 also includes over $0.3 
million in interest payments to the General Fund 
for the temporary loan of $46.8 million in 1970. 
That loan was repaid by proceeds from the sale of 
Series N Water Bond Anticipation Notes. 

Payments on Projected East 
Branch Enlargement Bonds 

Payments on Projected East Branch Enlarge- 
ment Bonds, Lines 25 and 26. These lines include 
amounts of the projected annual service amounts 
for future water revenue bonds shown on Line 23 
of Table 29 for the East Branch Enlargement. 
Assumptions concerning the service on these future 
bonds are as follows: 

Interest costs for the water revenue bonds are 
estimated to average 7.5 percent. 
Bonds are to be repaid within 35 years of sale 
with maturities commencing in the year 
following the date of sale and with equal 
annual bond service for the principal 
repayment period. 

Payments on Projected 
Revenue Bonds 

Payments on Projected Future Water System 
Revenue Bonds, Lines 27 and 28. These lines 
include the amounts of the projected annual service 
for future water revenue bonds indicated on Line 
25 of Table 29 for water system facilities. Assump- 
tions concerning the service on these future bonds 
are the same as those included for lines 25 and 26. 

Total Payments 

Total Payments of Bond Service, Lines 29 and 
30. The amounts included in these lines represent 
the total of interest payments indicated on lines 24, 
26, and 28 and the total.of principal payments 
indicated on lines 23,25, and 27. 

Debt Service 

Subtotal, Debt Sewice, Line 31. The amount on 
this line is the total of lines 29 and 30. 



Water Fund Repayment 

California Water Fund Repayment, Line 32. The 
Burns-Porter Act requires that, after operation, 
maintenance, replacement, and bond service 
requirements have been satisfied, SWP revenues be 
transferred to the California Water Fund to reim- 
burse the fund for monies expended for construc- 
tion of the State Water Resources Development 
System. 

In 1982 and 1983, the Department transferred a 
total of $70 million toward the repayment of the 
California Water Fund. The legislature subse- 
quently appropriated all these funds to the state's 
General Fund. Legislation enacted in 1989 pro- 
vided for the orderly, scheduled reimbursement of 
the remaining balance owed to the California 
Water Fund over a period of ten years. A portion of 
this reimbursement is to be offset by the amounts 
owed to SWP by the state for costs allocated to 
recreation and fish and wildlife enhancement. 

As of December 3 1, 1990, reimbursements to 
the California Water Fund totaled $3 15 million. Of 
this total, approximately $135 million was direct 
repayments and $180 million was offsets for 
recreation and fish and wildlife enhancement 
expenditpres to date. Future offsets are projected to 
total $23 million. The remaining $165 million 
balance will be repaid by SWP, according to the 
repayment schedule in the legislation, subject to the 
availability of monies for such purpose. The pro- 
jected repayment schedule is indicated in Line 32. 

Total Operating Expenses 
and Debt Service 

Total Operating Expenses and Debt Service, 
Line 33. The amount in this line is the total of lines 
20,21,22,31, and32. 

Current Operating Funds 
I 

current Operating Funds, Line 34. The amounts 
indicate@ in this line represent the funds available 

for future payment of operation and maintenance 
costs and debt service and funds provided for 
drought contingencies. 

The amount in Column 1 represents the Decem- 
ber 3 1, 1990, cash balance for these funds in the 
Systems Revenue Account of the California Water 
Resources Development Bond Fund. Amounts in 
excess of those needed for operating costs and debt 
service are used for repaying the California Water 
Fund as indicated in Line 32 or for financing SWP 
construction expenditures as indicated in lines 35 
and 36. 

Revenues Required for 
Current Construction 

Revenues Required for Current Construction, 
Line 35. Revenues not needed for operating costs, 
debt service, or repayment of the California Water 
Fund are available for financing SWP capital 
expenditures. Line 35 includes the amounts re- 
quired annually for financing scheduled capital 
expenditures. 

Revenues Available for 
Future Construction 

Revenues Available for Future Construction, 
Line 36. As indicated in Line 36, some revenues in 
excess of expenses and repayment of the California 
Water Fund are available beyond present construc- 
tion requirements. 

Those funds would be available to fund a 
portion of future SWP facilities. The amount 
shown could be transferred to Line 35 if additional 
facilities scheduled for construction require fund- 
ing. 

Capital Resource Revenues 
Used for Construction 

Capital Resources Revenues Used for Construc- 
tion, Line 37. The amount in this line is the same as 
the amount in Line 30 of Table 29. 



Total Expenses 

Total Project Expenses. The amount in this line 
is equal to the sum of lines 33 through 37. 

Future Costs of Water Service 

Estimates of future water costs are useful to 
SWP contractors in short-range and long-range 
planning of water needs, operations, and budgets. 
Unit water charges included in Table 37, "Esti- 
mated Future Unit Water Charges," represent 
future costs of water by SWP service area. The unit 
rates in Table 37 include costs of existing and 

future SWP facilities accounted for in tables 29 and 
32. 

The unit charges are based on the assumption 
that in 1991 and 2005, SWP will be able to deliver 
full contractors' requests for water. The unit water 
charges included in Table 37 are indicated both as 
unescalated 1990 dollars and as escalated rates 
reflecting assumed future inflation. 

The Department's estimates of future capital 
expenditures include allowances for escalation of 
construction costs at 5 percent per year for 1991 
through 2005. The escalation rates for future power 
sources vary, depending on the source of energy. 
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TABLE 32 
State Water Project Revenues and Expenses, June 30,1991 

(Thousands of dollars) 
- 

C 
4 
VI 

- 

~ i n c  
NO. 

Total 
1991-20051952-2005 

i8.070 

1,766,648 
3.525.12 
3,143,783 
1,427,956 

625,723 
772134 

11Z!61.367 
(605.451) 

137.940 

0 

30,000 
138.395 
125,255 

0 
0 

4 3 1 m  
ll,oS7,wS 

11,106,676 

6,080,019 
113,111 

199,584 

1.104.840 
2272.451 

19,990 

146,289 
79.900 

584.455 
1204.730 
3,003,196 
4207.926 

165,300 
10,766,939 

7.163 
73.056 

214,303 

45.115 
11,106.676 

Tola1 

749,cKce 

3,458,689 
5,151,094 
3.835231 
2.073261 

666.838 
7W.655 

16,984,760 
(605.451) 

216.190 

16.657 

52.316 
430.513 
458.142 

249279 
156.388 

1,579846 
1 6 , 8 6 8 , ~  

17,707,BOl 

8,370,503 
292,063 

572.263 

1,625280 
4,799,445 

19,990 

146,289 
79.900 

584,455 
1.725.170 
6,530,189 
7256,359 

300.500 
18,790,868 

23,600 
108.956 
214,303 

570.354 
17,707.Wl 

Pmled-w 
1 Capital Resources Revenues 730,989 15.906 473 1,312 379 0 0 0 0 0 0 0 0 0 0 0 

welacatmla P q l l m w  
2 Transportation CepRel 1,882,040 99.169 100,963 105.681 111,883 l l 8 m  122,553 123.114 123.125 123,124 123.124 123,124 123,123 123.123 123.122 123,122 
3. Transpotmion Minimum 1.625972 207,272 233.2R3 248.883 250.513 245.826 250.681 253,568 251.191 240.415 235.059 234.323 226,694 220,455 217.642 209,337 
4. TmmpodabnVariable 691,448 86,602 141,728 155.797 176,475 175253 200,- Z3.033 226,509 Pg.618 241,736 243246 246.832 251.5% 260,186 283.504 
5. Delta Water Charge 615,365 73,265 83,874 92.141 93,364 84.554 95,737 96,844 97,970 98.567 99204 99,714 100,210 100,523 100.838 101.150 
6. EB Enlargament Payments 41.115 14.051 29.876 32.548 42,156 45,929 45,966 46.006 46,028 46.061 46,094 46.138 46.167 46,197 46240 46266 
7. Wider Remue Bond Surcharga 27.521 16.351 22211 31,777 41,730 51,610 58.166 61,079 61.104 61.130 61.152 61.132 61.159 61.169 61.184 61.180 
e. mtowwatwcamsda~avmera, 

UnderLglPTmWatuslrpplyCommiu 4,MAOl 496.710 611.885 666,827 716,181 731.447 773,865 804.444 806,927 788916 606.389 607,677 604,lBti 809.W 808213 624,659 
9. Revenue Bond Cover Adjuslments 0 (32,096) (2.637) (27,854) (32010) (37.643) (42.169) (44.728) (45.639) (45,645) (45.659) (45,666) (45,679) (45,688) (45.712) (45.725) 

Otha- 
lo. FederalPaymentsforPmiadOperaUngW8 78250 8275 9,493 9.577 9204 9212 9217 9218 9218 9218 9218 9218 9218 9218 9218 9218 
11. AppmprWmfaOpedngCasts 

elbaed to Recreation 16,657 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
12. Local Agency Payments Under Davis- 

~runshy loan Repayment contrads 22,316 2,000 2,000 2 , m  2,000 2,000 2.000 2,000 2,000 z.000 2 . m  2,000 2000 2.000 2 . m  2 . m  
13. RevenueBond Pmcaeds 292,178 22,858 34.581 31270 26.697 17,159 5.830 0 0 0 0 0 0 0 0 0 
14. Interes!EamingsonOpefaIIngRevenues 332.887 8,101 8,749 7.610 7.705 7,810 7.920 8.035 8,t55 8285 8.420 8.565 8,720 8885 9,055 9240 
15. Payments Under OmvinsThsrmalilo 

Power Sale Contrad 249,279 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
16. M i s c e m  Revenues 156,w 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
17. subtotal Other Reuanuea 1.147,965 41- 64.m 60,457 46,606 36,181 24,967 19.253 19373 18.603 18,838 18.783 1 8 W  20,103 20,Zfa 20.458 
18. Tdal-- 6,87lS% 604.948 644,071 688,430 729,m 728,606 766,783 778,888 779.661 772,773 780.348 781.781 778.444 777.477 763.774 760,282 
19. T d a l o p w & n g ~ c m d C a p & e l  

Resw~wsRwenues 6,6VZ326 520,8brl 644,644 690.742 730.156 728,905 756,763 T111.888 779,661 772,773 780.348 781.784 778,444 777,477 783,774 789282 

Pmidm=- 
20. Wed operatbn. Maintenarm and 

Power Costs 2290,484 269269 344.278 367.551 383,779 378,493 412190 439.227 437,998 430,671 437,233 434.039 430,305 429,289 434.231 451.456 
21. Deposits to Replacement Resew69 178.652 367 7.712 8.079 8,080 8.080 8.079 8.080 8.079 8,079 8.079 8,079 8.080 8,079 8.079 8,080 
22. Deposits to Spedal Resewes Under 

Revenue Bond Ftnandng 372679 13.819 3.195 33.017 37,401 28,892 15.562 8,331 7.433 7,456 6,966 7.466 7,472 7,407 7,491 7,486 
PaymembdDebtSenica: 

23. Prindpal Rapeyments on Bonds Sold 
Ihnr Jlme 30.1 W1 520.440 49885 54.330 57.554 60,805 63,750 66,959 68,801 71.055 74,375 78221 82.090 86,195 91255 97.135 102,330 

24. lntereslon~ndsSddth~June30~19Bl 2,!%3,894 171,501 174,271 171.815 168,W 164,651 161,305 151.324 153,533 149.596 145.922 141,016 136.323 131.334 125.846 119,981 
25. Future €a& sranch Enhrgemern Bond 

Prind~al R~P-S 0 0 0 575 955 1.135 1225 1,320 1.415 1.520 1,635 1.760 1.880 8030 2.185 2.345 
26. Future East Branch Enkrgement Bond 

Interest Payments 0 0 3.338 8,625 11.169 11,735 11,650 11,554 11,459 11,353 11239 11,117 10,985 10.843 10,691 10,527 
27. Future Water Bond Prindpal Repayinem 0 0 0 1.135 2,415 3.790 4.885 5.530 5.945 6.395 6.870 7,390 7.945 8.545 9.185 9.870 
28. Future Water Bond I n f e d  Payments 0 0 0 13,125 26.840 40,459 49,550 52,483 52,068 51,623 51.143 50,628 50,073 49.478 48,837 48,148 
28. Tdal Phc$el fi2D,UO 40,985 64,330 59,264 84,176 88,673 73.069 76,661 78,415 82280 66.726 81240 88,030 101.630 1UB,605 114,645 
30. Tdallnbmal 171.601 177.80B 183.565 206,042 2l6.845 e 5 0 5  P1.366 Zl7.060 212.672 72.304 202.761 197,381 181.855 166.374 178.656 
31. SUbtotalDebtsavbe 3.M.434 P1,486 Pl.039 252.811) 2702l7 e r n  285.574 287,016 295.475 284.862 295.030 264.001 283.411 283.486 263.870 2832Ol 
32. Califomla Water Fund Repeyinanl 13535200 26200 18S00 21500 28,000 24800 2 0 , W  20,000 6303 0 0 0 0 0 0 0 
33. Total- -6DebtGarube 6.W.740 631.141 805.824 682,976 727,477 726,886 751,406 me54 756.286 741.068 7 4 7 m  743.585 736,268 738.360 743.880 7 6 0 a  
34. Cunenl Operating Funds 16.437 (15,337) 100 300 100 1,900 3.158 4.115 12.827 0 0 0 0 0 0 0 
35. Revenues Required for Cunenl Comwdion 35,600 2.200 2200 11.549 11,403 11,844 4.572 4.512 4.572 4,572 4.572 
36. Revenues Available for Future ConsIrudion 0 0 2200 0 2m 0 22M) 0 ? 2200 0 0 0 20,302 21.196 33.637 34604 34,545 35,522 34,497 
37. -81 Resources Revemea Usad for 

consmcnon 525,239 2,850 36,620 5,266 379 0 0 0 0 0 0 0 0 0 0 0 
38. T d a l P r o j e d ~  6,602328 620.664 644,644 690,742 730,156 729,606 766,763 778,888 779,661 772,773 784348 781,784 770.444 777.477 763,774 789,282 

Ltrc 1- 
c* YW 

1952-1990 1991 1992 1993 1 W  1995 1996 19m 1998 1999 2000 2001 2002 2003 2004 2005 



TABLE 33 
Effect of Revenue Bond Proceeds on Project Interest Rate 

(Millions of dollars) 

Devll Canyon - Castaic 
Project Revenue Bonds 

Ravarrc sBondPrd  
~ P o d t m  Pacart 
czf* s-, T d  

Pnxu?& 
M W k  

Amow 
Infer& zndvded in 

DlPcow C-8 Principal Cdcuhaing s~ ~ r o j ~ d  ~ m u u t  ~ r o j e d  
Ffnondng Intenst ~~ cadr 

r4 Intenst 
Cadr R a  BQndp Rae 

I 

Pyramid Project 
Revenue Bonds (Series A) 71.2 0.5 1.1 71.8 95.8 75 

Alamo Project 
Bond Antidpation Note 16.8 0.1 0.3 17.0 24.4 70 

Small Hydro Project I 
Revenue Bonds (Series D) 25.4 0.2 1.5 26.7 37.5 71 

Alarno Project 
Revenue Bonds (Series F) 

Power Fadlities 
Revenue Bonds (Series H) 
Facility 
Pyramid Project 5.0 0 0.1 5.1 5.1 100 
Alarno Project 1.7 0 0 1.7 1.7 100 
Small Hydro Project I 25.2 (a 0.2 , 0.4 25.4 , 35.6 71 

a) Amount is 71 percenl of the proceeds deposi!ed in escrow acmunt to refu J portion of Series D bonds ($35.1 million) plus deposas to 
wnstrudbn account ($0.3 rnMon). 



TABLE 34 
Actual Bond Sales and Project Interest Rates, by Date of Sale 

Douar- 
Years (a Cosl C&(b Rate (c 

BoRdSolcs ($lorn) ($1,000) (-) (Percent) 

$ 50,000,000 Bond Anticipation Notes 11/21/63 26,944 531 1.971 1.971 
$1 00.000,000 Series A Water Bonds 2/18/64 3,402,000 119,750 3.520 3.508 
$ 50,000,000 Series B Water Bonds 5/05/64 1,726,000 60,986 3.533 3.516 
$100,000,000 Series C Water Bonds 10107/64 3,452,000 123,764 3.585 3.544 
$100,000,000 Series D Water Bonds 2/16/65 3,497,900 122,403 3.499 3.531 

$100,000,000 Series E Water Bonds 1 1/23/65 3,497.900 130.029 3.71 7 3.573 
$1 00,000,000 Series F Water Bonds 6/08/66 3,497,900 137,359 3.927 3.638 
$1 00,000,000 Series G Water Bonds 11/22/66 3,497,900 143,788 4.1 11 3.71 1 
$1 00,000,000 Series H Water Bonds 3/21 167 3,497,900 129,261 3.695 3.709 
$100.000,000 Series J Water Bonds 7/18/67 3,497,900 143,199 4.094 3.754 

$100,000,000 Series K Water Bonds 11/14/67 3,497,900 163,887 4.685 3.853 
$150,000,000 Revenue Bonds, Oroville Division, Series A 4/03/66 5,228,700 270.289 5.1 69 
$100,000,000 Series L Water Bonds 711 1/68 3,497,900 166,918 4.772 3.941 
$100,000,000 Series M Water Bonds 10/W68 3,497,900 169,989 4.860 4.021 
$ 94,999,000 Revenue Bonds, Oroville Division, Series B 4/01/69 3,423,460 195,902 5.722 
$ 46,764,000 Cumulative 1970 General Fund Borrowing, repaid 7/10/70 4,938 346 7.007 
$200,000,000 Series N and P Bond Anticipation Notes 611 6/70 200,000 11.660 5.830 4.030 
$1 00,000,000 Series N Water Bonds 2/02/71 3,447,900 190,292 5.519 4.148 
$1 00,000,000 Series Q Bond Anticipation Notes 311 On1 100,000 2,349 2.349 4.143 
$100,000,000 Series P Water Bonds 4/21/71 3,397,900 193,377 5.691 4.255 

$150,000,000 Series Q and R Water Bonds 11/09/71 5,171,850 265,734 5.138 4.342 
$ 40,000,000 Series S Water Bonds 3/28/72 1,399,160 76,509 5.468 4.371 
$139,1&,000 Devil Canyon-Castaic Revenue Bonds(d 8/08/72 4,776,204 258,839 5.419 4.457 
$ 10,000,000 Series T Water Bonds 3/20m 185,265 9,491 5.123 4.459 
$ 10,009,000 Series U Water Bonds 1/13/76 1 58,750 8,731 5.500 4.462 

$ 10,000,000 Series V Water Bonds Ill1 5/77 158,750 7,573 4.770 4.462 
$ 95,800,000 Pyramid Hydroelectric Revenue Bonds(d 10/23ff9 2,260,072 172,495 7.632 4.584 
$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 1 2/1 181 264,600 25,137 9.500 
$ 24,400,000 Alarno Project, Bond Anticipation Notes (d 1 2/1/81 24,266 2,305 9.500 4.589 

$200,000,000 Reid Gardner Project, Series B Revenue Bonds 7/07/82 4,623,137 553,793 1 1.979 
$125,000,000 Reid Gardner Project, Series C Revenue Bonds 11/16/82 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 4.666 
$ 37,500,000 South Geysers Project, Series D Revenue Bonds 1 111 6/82 930,325 90,021 9.676 
$125,006,000 Bottle Rock Project, Series E Revenue Bonds 4/27/83 2,624,805 225.1 02 8.576 
$ 50,000,000 Alamo Project, Series F Revenue Bonds(d 4/27/83 1,190,763 100,836 8.468 4.727 
$ 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 9.41 3 
$206,690,000 Power Facilities Series H Revenue Bonds (d 6120186 4,430,520 347,745 7.849 4.71 3 
$132,000,000 East Branch Enlargement, Series A 

Water Svstem Revenue Bonds 7/15/86 3.427.1 65 254.915 7.438 

$100,000,000 Series B Water System Revenue Bonds 5/05/87 2,564,012 194.81 7 7.598 
$ 9,000,000 Series C Water System Revenue Bonds 12/01/87 324,000 31,995 9.875 
$100,000,000 Series D Water System Revenue Bonds 6/14/88 2,640,510 201,253 7.622 
$ 9,000,000 Series E Water System Revenue Bonds 131 6/88 324,000 31,995 9.875 
$160,030,000 Series F Water System Revenue Bonds 3/15/89 2,779,838 189,261 6.808 
$1 00,000,000 Series G Water System Revenue Bonds 
$1 00,000,000 Series H Water System Revenue Bonds 
$180,000,000 Series I Water Svstem Revenue Bonds 

Total 114,447,367 7,008.1 71 
Portlon glkated to Pmjed Interest Rate 63,621,853 2,908,367 4.71 3 

a) A unl equivalent to one ddlar of principal amount outstanding fa one year. 
b) The total interest cost (withwt regard to premiums received) dMded by the total doh-years, e x p s s d  as a percent. 
c) Determined by dMding an-ntdative interest costs by cumulathre ddlar-years. expressed as a percent. Uuding Oroville Field D i ion ,  

Power Revenue Bonds for Off-Aqueduct Facntii, and Water System Revenue Bonds, which do not ailed the Projed Inters1 Rate. 
d) Thew rdvenue bonds and revenue bond anticipatbn notes were sdd at the fdlowin net interests costs. The amounts indiied 

(representhg the sum of proceeds used for constnrdbn and Ule bond discount) were used in the darlations of the Projed Interest Rate: 

Devil CanyonCastaic Revenue Bonds: 5.446 percent $1 26,893.000 
w i d  Hydroelediic Revenue Bonds: 7.680 percent $75,=3,000 
Alamo Bond Anticipation Notes: 10.036 percent $18,034.000 
Small Hydro Projed I. Series D Revenue Bonds: 10275 percent $28,012,000 
Ahmq Project, Series F Revenue Bonds: 8.525 percent $40,114,000 
Power Fadlales, S e h  H Revenue Bonds. 7.926 percent $ 42,340.000 



Operations, Maintenance, Power, and Replacement Costs, by Facility, Composition, and Purpose 
(Thousands of dollars) 

RojedFsl& 
Featharmer FadnHes 
NbBayAqusdud 
Sutsun Marsh 
-wApuadm 
Cawomla Aquedud: 
Delta to Edmmm 
Edmonston to Penis 
wesl Brsnrh 
Comtal Branch 

Off-Aqueduct Power Qenerathg FacUltles 
Water Quality Mmkoring (a 
Dev&Grunsky Ad Pmgram 
subteal 
Papenla toEred8s fmm W E  under 
comprehanshreb=menf 15.438 (3.769) (3,630) (3491) (3.352) (3213) (3,074) (2.835) (2.797) (2,658) (2.519) (2,380) (2241) (2,102) (1.963) (152) 0 (24840) 

Totel OMPSR Collts 288.838 351.860 376.630 381.858 388.673 420- 447,307 448,077 43e.760 446,312 442,118 438,386 437,378 442,310 458,538 14,383,889 p,O&466 

compasabn 
Wades and Expenmsol Haadquanem P m e q a  417.153 49,279 69.562 83,729 56,783 56,783 56,783 56,783 56.783 56,783 56.783 51,822 51,822 51.603 51,603 51.822 1.547.850 2,193,726 
Wades and Expensss ol Field P e m l  897,009 86,072 85.703 97.586 93.456 96,723 96,872 96,869 95,644 96.869 96.870 97.434 97397 97.398 97,398 97.175 2,852,437 5.188.914 
Pumplne Power: 
Used by Pumphg Planis 999.142 132480 p1.B 235,536 275,601 279.380 310.645 342928 342,585 339,753 356.874 359,198 360276 364,655 376.365 400,676 13,301,773 18,899,389 
Pmduad by Qenereflon Planis (319,824) (57,870) (88,493) (89,403) (104.150) (108.153) (114,132) (118.514) (115,375) (116.090) (117.333) (117,209) (116.753) (116.688) (118,234) (118.463) (3,578,638) (5,515,322) 

Payments to/Credits fmm W E  under 
Comprehensive Agreement 15,436 (3,769) (3,630) (3,491) (3.352) (3.213) (3.074) (2.835) (2.797) (2.658) (2.519) (2,380) (2241) (2.102) (1,963) (152) 0 (24.840) 

Off-Apuedud PavatOeneralhg FaStles 377,727 62.622 59.858 64,380 66.304 60.304 64,304 63,304 60,366 55222 45,766 44,382 39.012 33,641 28270 19.606 (5.667) 1,139.401 
Orwine-ThemmGlo Inratrer&a Pnnnhrms 7.683 766 783 792 792 792 792 792 792 792 792 792 792 792 792 792 23,760 43298 
Less: P d m  oi Cosls Incurred hdng (103,852) (31 1) (1.027) (1.618) (1,657) (4.123) 0 0 0 0 0 0 0 0 0 0 0 (112548) 
comtrudion 
stlbtdrJ , 2290.484 269- 3 4 4 m  387.551 363.TIB 378,483 412180 4 3 9 m  437,888 430,871 437233 434.W 430,305 428,281) 434231 451,458 14,141,615 pb12018 
oeposrts to Replacemant Reseives 178.852 367 7,712 8,079 8.080 8.080 8,079 8.080 8,079 8,079 8,079 8,079 8,080 8.079 8,079 8 , m  242,384 534.447 
T d  OMPSR Cosls 2m.a 269,658 351,860 376,630 391.858 388.673 420,269 447.307 448,077 438,161) 446,312 442,118 438,385 437.378 442,310 458,638 14,383,899 p.Ore.465 

RojedPupose 
Waer Supply and Power Qeneratbn(a 2,336,353 258,471 338,BP 362,039 376,497 372,M 406,485 433.178 431.839 424.547 430.815 428.068 424,253 423,111 427.817 443.147 13,884,020 22204.455 
Paymenla to/Cred!lsfmm PQBE uider 
Comprehen&e Agreemanl 15,436 (3,769) (3,630) (3.491) (3,352) (3.213) (3,074) (2.935) (2,797) (2.658) (2,519) (2,380) (2241) (2.102) (1963) (152) 0 (24.840) 

Reueatbn and Fkh and WildlUe Enhancement 40,778 5,780 6,627 6.853 6.908 6,989 7,029 7242 7212 7,039 7.192 6,606 6.549 6.544 6.630 6,713 204.958 347.658 
Flmd CMdrol 1.507 153 220 Po 225 2 2 6 2 ? 6 2 2 8 2 2 9  pe m 230 n o  mi 212 234 7.122 11.971 
Miscenaneous Purposes: 
Federal Share, f3an Luis and Della Fadlflles 72.410 8,570 9.493 9.577 9204 9212 9217 9218 9218 9218 9218 9218 9218 9,218 9218 9218 276,538 487.183 
Other (DavisQnmnsky, DralnageB Chy oi 

Angeles) , 2.954 421 458 432 , 376 376 376 376 376 376 376 376 376 376 376 376 11261 20,038 
Told OMP6R Casts 2468.438 269,658 351.860 374630 381.898 388.673 420- 447.307 448.077 438,760 445.312 442,118 438.385 437.370 442310 458,638 14,383,889 p.0re.466 

a) Includes $5.OW.MY) In IW2 and 1983 for purchase of supplemental Wer app!iea. 



TMLE 36 
Annual Debt Service on Bonds Sold Through June 30,1991 

(Thousands of dollars) 

I I I I 1. ~ e i d  Gardner Project 

Total l,!i70.000 2,378,577 244,895 272,643 139,165 283,872 100,870 238,279 419,060 680,501 

a) Principal end Interest schedule adjusted to refled early redemption of bonds. 
b) Power Facilities Revenue Bonds (PFRB). 
C) Water System Revenue Bonds (WSRB). 

C&n&r 
Year 

I 

Series A Through V 
Water Bondr 

Principal Interest 

Oroville (a 
Revenue Bonds 

Principal Interes~ 

Devil CanyonCartcric 
Project Revenue Bondr 
Principal Interest 

Pyramid Projed 
PFRB 

Series A a d  H (b 
Principal Interest 

PFRB 
Series B,C,G ond H 
WSRB Series F (c 

Pddpal Interest 



TABLE 36 
Annual Debt Service on Bonds Sold Through June 30,1991 (Continued) 

(Thousands of dollars) 

Caliwku 
Year 

1- 0 0 0 0 0 0 0 0 0 3.333 
1- 0 0 0 0 0 0 0 0 0 11,114 

1 966 0 0 0 0 0 0 0 0 0 16,742 
1967 0 0 0 0 0 0 0 0 0 26,912 
1968 0 0 0 0 0 0 0 0 0 41,636 
1969 0 0 0 0 0 0 0 0 0 57,909 
1 970 0 0 0 0 0 0 0 0 0 66,436 
1971 0 0 0 0 0 0 0 0 0 76.180 
1972 0 0 0 0 0 0 0 0 
1973 0 0 0 0 0 0 0 0 2,530 80,098 

1,260 82rn 

1 974 0 0 0 0 0 0 0 0 4,400 80,210 
1 975 0 0 0 0 0 0 0 0 6.475 80.967 

south Geysers Projcd 
PFRB 

SsriaPDPandH 
WSRB Series D & E 
Pridpal Inkwart 

Small H ~ ~ T o  Pmject 
PFR8 

Series D a d  H 
Principal I*& 

B& Rock Project 
PFRB S h  E 

WSRBSaicsD&E 
Pridpal Inkwart 

Ahno  Projed 
PFRB 

SwiesFandH 
principal Inicrart 

Subtotal 
Pridpal Interart 



TABLE 36 
Annual Debt Service on Bonds Sold Through June 30,1991 (Continued) 

(Thousands of dollars) 

Em2 Branch Water System 
E m -  Facilities calm& WSRB Serics WSRBSuics 

Year AP.EJI & Z BFPE,GJI dt Z Subtotal Grand Total 
*w lntucst P h d p d  Interest P r i n c w  Zntcrcst W i p a l  ~ntenst 

1 064 0 0 0 0 0 0 0 3,333 
1 965 0 0 0 0 0 0 0 11.114 

Totai 306,257 643,765 400,389 756,462 706,848 1,300227 3,489,073 6,809,183 



TABLE 37 
Estimated Future Unit Water Charges 

(Dollars per acre-foot) 

1992 2000 

Serviu Area Unescalatul Esdated Umscalatul Emzkted 

Upper Feather River 

Capital, Operations, 
Maintenance, and Replacement $61 $61 $49 $58 

North Bay 
Capital, Operations, 
Maintenance, and Replacement 239 239 150 1 65 

Power 16 16 17 20 
Total 255 255 1 67 1 85 

South Bay 
Capital, Operations, 
Maintenance, and Replacement 70 70 67 80 

Power 36 36 45 54 
Total 106 106 112 134 

Capital, Operations. 
- Maintenance, and Replacement 1,248 1,251 350 386 
Power 89 89 95 113 - - - - -- - - . .- 

TOM 1,337 1,340 445 499 

San Joaquin 

Capital, Operations, 
Maintenance, and Replacement 43 1 44 44 52 

Power 18 18 21 26 
Total 61 62 65 78 

Capital, Operations, 
Maintenance, and Replacement 117 117 105 1 23 

Power 97 97 127 152 
Total $214 $214 $232 $275 
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Data and Computations Used in 
E 1 ~etermining 1992 Water Charges 
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I AppendixB 

Data and Computations Used in 
Determining 1992 Wa tev Charges 

$1; T Hp DEPARTMENT OF WATER RESOURCES Appendix B also includes information about pay- 
annually furnishes statements of charges ments made by contractors according to provisions con- 

*i to the 29 long-term State Water Project (SWP) tained in Article 21, amended, of the standard provisions 
water supply contractors. The following description of for surplus water deliveries fiom SWP. 

r l  
IF those stateinents is contained in Article 29(e) of Stan- -. 

I dard'~rovirions for Water Supply Contract, approved Types of Water Charges 
1' August 3, 1962. , 

All such statements shall be accompanied by the latest 
revised copies of the document amendatory to Article 22 

i and of Tpbles B, C, D, E, F, and G of this contract, to- 
gether with such other data and computations used by the 

II State in qetennining the m u n t s  of the above charges as 
I the State deems appropriate. 

bit To comply with Article 29(e), the Department 
I 
I annually performs a comprehensive review and redeter- 

j mination of all water supply and financial aspects of 
SWP for the entire project repayment period. This 

/ annual redhermination is performed in accordance with 
I Article 22(f) and Article 28 of the water contracts. 
1 Article 22(f) concerns the Delta Water Rate per acre- 

foot of future entitlement; Article 28 concerns the 
I annual transportation charges for the entire project 
1 repayment period. 

Appendix B includes data used to document the 
I redetermidation of water charges to be paid by contrac- 

tors during calendar year 1992. The information is based 
, V n  established data about SWP, both known and 
I projected, as of June 30, 199 1. 

The computational procedures and interrelationships 

I 
between tabulations in this appendix are outlined in Fig- 
ure B- 1 and Figure B-2, which may be found on the next 

I two pagesb All B-tables referenced in Figures B-1 and 
B-2 are included at the end of this appendix. 

I 

Costs of SWP facilities necessary for either the con- 
servation and development of water supply or the con- 
veyance of such supply to SWP service areas are in- 
cluded in charges to water contractors. According to 
information included in Standard Provisions for Water 
Supply Contract, these facilities are classified as project 
conservation facilities and project transportation facili- 
ties. The names of the main facilities in each classifica- 
tion follow. 

Project Conservation Facilities 
Frenchman Dam and Lake 
Grizzly Valley Dam and Lake Davis 
Antelope Dam and Lake 
Oroville Dam and Lake Oroville 
Oroville Power facilities 
Delta facilities 
A portion of the Governor Edmund G. Brown 

California Aqueduct from the Delta to Dos 
Amigos Pumping Plant 

B. F. Sisk San Luis Dam, San Luis Reservoir, and 
William R. Gianelli Pumping-Generating Plant 

Project Transportation Facilities 
Grizzly Valley Pipeline 
North Bay Aqueduct 
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CapMCoSlsofEach 
Aquejuct Reach to 

T h g h  Capital Cost 

TABLE 6-12 
Va~Wle OMPBR Gosh, to Be 
RBrmbursed rnrounh Veriabla 

OMPBR Component of 
Tmsportation charge (msts 
of -d amraga changas 
bansferred to emropinb 

Delta w* Charge 

TABLEE-I I 
MWmum OMPBR 

Aqusdud Reach to Be 
RW- mwgh 

Mhdmum OMPBR 
Bases For 

Among Contractow 

proportionate 
Use ratios 

pmportionate 
Uss ratios 

TABLE 8- 17 
Unll Variable OMPBR 
Compolmnt of Trans- 

portation Charge 
(annual OMPBR msts 
of Table 8 3  t i e d  
by annual delheries 

horn Table B6 
accumulated lhmugh 

1-1 C & " L E ~ ~  Water Rates ard 14 TABLE 8-14 
Capital CosLs of 
Transporlation 

Facilities Allmated to 
Each Contractor 

(summary of Table C 
for all mnlrads) 

OR-aqueduct 
power msls 
allocatedl0 . 

m c t o r s o n t h e  .+ 
basis of energy 

0 consumption 

(27) I b l t a  Water ~ a t e s  I I 
Projected Water 

- 
Charges 

(unadjusted for 
TABLE 8-21 

OverPaYmenb and TOM Charge @la tor Water ~ a c h  

underpayments of Contractor 

prior charges) Contractor I (horn Figure B-2). 

Variable OMP&R 
Component of Trans- 
portauon Charga for 
Each Conbador (d 

variable OMP&R 
chargas Urns 

quantities delivered) 
(summary of Table F 

tor all mntrads) 

Mlnhnum OMPBR 
Component of Trans- 
portation Charge for 
Each Ccntractor and 
minimum OMP&R 

TABLE B-15 
Capital Cost Ccmpo- 
nent of Transportation 

Charge for Each 
Contraaor (summary 

of Table D for aU 

- - Charge for Each Total Transportation 
Contractor 

and Calla Water 

(aummary of Table G Charge for Each 

for all mntrads) Conbador 

TABLE B-24 TABLE 8-25 
Equivalent Unll Charge for Water Supply for Each Contranor Equivalent UnA Transpornon Costs of Water Deli~ered horn or Thmugh Each Aqueduct Raach lo At Re end of lhe projwcl repayment period, hypothetical r a b ,  il m i v e d  for all adual watwr delivered to date plus &mates of enb'tlement delivery d u r n  

me project repayment pwdod, will result In a sum equivalent to lhcse total charges required acmrding to a water supply mnlrad, with intersst at lha pmjad Interest rate. 

Fig. B-1. Relationships of data used to substantiate statements of charges, by table numbers and titles 

190 



------ 
T A B U ~ ~  1 

I Operations, Maintenance, I 
Power, and Replacement I Costs, by Facility, I 

Composition, and Purpose 

TABLE B-7 
J 

Reconciliation of Capital 
Costs Allocated to Water 

Supply and Power Separate Minimum 
Generation for years 1952 OMP&R Costs for 
Through 2035 (Basic data East Branch 
summarized by division) Enlargement Facilities 

TABLE B-26 TABLE B-27 
Capital Costs of Each Minimum OMP&R Costs 
Aqueduct Reach to Be of Each Aqueduct Reach 
Reimbursed Through to Be Reimbursed Through 

Capital Cost Component of Minimum OMP&R 
East Branch Enlargement Component of East 

Transportation Charge Branch Enlargement 

I Tranportation Charge 

FIGURE B-7 
Determination of Factors 

Allocation of Capital for Distributing Capital Allocation of 

Costs to Contractor and Minimum OMP&R Minimum OMP&R 
Costs East Branch Costs to Contractor 

Enlargement facilities 
Among Participating 

Contractors 

TABLE B-28 
Capital Costs of East 
Branch Enlargement 
Facilities Allocated to v 

Each Contractor TABU B-30 
Minimum OMP&R 

Component of East 
Branch Enlargement 

Facilities Transportation 
charge for 

Each Contractor 
TABLE B-29 

East Branch Enlargement 
Transportation Capital 

Cost Component for Each 
Contractor 

TABLE B-3 1 
Total East Branch 

) Enlargement Facilities 
Transportation 

Charge for Each 
Contractor 

Fig. B-2. Relationships of data used to substantiate East Branch Enlargement 
charges, by table and figure numbers and titles 



South Bay Aqueduct, including Del Valle Dam and 
Lake Del Valle 

Remainder of the California Aqueduct from the Delta 
to Dos Arnigos Pum~ing Plant and all facilities 
south, including dams and lakes in southern 
California 

Off-Aqueduct power facilities (Reid Gardner Unit 
No. 4, Bottle Rock Powerplant, and South Geysers 
Powerplant) 

The standard provisions provide for two basic annual 
charges for project water: 

1. Delta Water Charge, which will be paid by all 
contractors and result in a return of all reimburs- 
able costs of the project conservation facilities to 
the state 

2. Transportation Charge, in addition to the Delta 
Water Charge, which will be paid by those con- 
tractors served by the project's transportation 
facilities and result in the return of all reimburs- 
able costs of those facilities to the state 

Delta Water Charge 

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 calcu- 
lated to result in repayment of all outstanding reimburs- 
able costs of the project conservation facilities, with 
appropriate interest, by the end of the repayment period 
(2035). 

Transportation Charge 

The Transportation Charge is a charge for use of 
facilities to transport water to the vicinity of each con- 
tractor's turnout. Generally, the annual charge represents 
each contractor's proportionate share of the reimburs- 
able capital costs and operating costs of the project's 
transportation facilities. 

Each contractor's allocated share of those reimburs- 
able capital costs is amortized for repayment to the state; 
and certain variations are allowed in the amortization 
methods. Essentially, the contractors' shares of reim- 
bursable operating costs are repaid in the year such costs 
are incurred by the state. 

The East Branch Enlargement Transportation Charge 
will be paid by seven southern California contractors 
participating in the enlargement. San Bernardino Valley 

Municipal Water District elected to advance funds to 
pay the district's allocated capital costs for the East 
Branch enlargement. 

The remaining contractors will pay an allocated share 
of the debt service on the revenue bonds sold to finance 
the enlargement. Each contractor also will pay an allo- 
cated share of the minimum OMF'&R costs of the East 
Branch enlargement. 

Composition and Timing 
of Water Charges 

As included in Figure B-3, on the next page, 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 
OW&R (operations, maintenance, power and 
replacement) components, which are designed to 
return to the state all reimbursable operating costs 
that do not depend on quantities of water actually 
delivered to the contractors 

3. A transportation variable OMP&R component, 
which is designed to return to the state all reim- 
bursable operating costs that depend on and vary 
with quantities of water actually delivered to the 
contractors. 

Article 28 of the standard provisions of the water 
supply contracts provides that transportation charges be 
redetermined each year. The tables in Appendix B 
include the numerical data used in this redetermination. 
Transportation charges for prior years through 1990 
included in those tables do not equal those amounts 
actually paid by contractors. 

As provided under the Water System Revenue Bond 
Amendment to the water supply contracts, differences 
between actual payments and amounts computed in this 
redetermination are accumulated with interest and 
amortized during the remaining years of the contract 
repayment period. All computations for adjustments are 
included in the attachments accompanying each 
contractor's statement of charges and are reflected in 
revised copies of Table C through Table G of the con- 
tract, which are also furnished to each long-term water 
supply contractor in the annual statement of charges. 



CAPrrAL 1. Planning, design, right of way, and construdbn costs of consenretion facilities 
COST 2. OBM costs for newly constructed conservation facilities prior to initial operatbn 

COMPONENT 3. Activatbn costs for newly constructed conservation faciGlii 
4. Power costs allocated to lniial filling of Sen Luis Reservoir 

I 

ul 5. Capitalized OBM costs (major repair work, etc.) for cormervafion fadlities 
7. Program costs (portion) to mitigate impacts on current Delta fishery population due to SWP 

8 pumping prior to 1986 (DWR-DFG Agreement) 

3 MINIMUM 1. D i w  OBM c p ~ a  of conservation facilities 
OMP&R a Headquarters and field divisions (portion) 

COMPONENT b. Insurance and FERC costs (portion) 
W 2. General OBM costs allocated to conseivatbn fadlities 

4 a. Contrador Accounting Office (portbn) 

3 b. Finandal and contrad administratbn (potlion) 
c. Water rights a d. Power planning for SWP facilities (portion) 

3 3. Replacement deposits for SWP control centers (portbn) 
4. Crediis for a portion d Hyatt-Thermakio power generation 
5. Power costs and credits related to pumping water to San Luis Reservoir for pojed operations 

(storage changes) 
6. Value d power used and generated by GianelIi Pumping-Generating Plant 
7. Program costs (portion) to offset annual fish losses resulting from pumping at Banks 

Pumping Plant (DWR-DFG Agreement) 

CAPITAL 1. Planning, design, right of way, and constructbn costs of transportation facilities 
COST 2. OBM costs for newly constructed transportation facilities prbr to initial operation 

COMPONENT 3. Activation costs for newly constructed transportation facilities 
4. Power costs docated to iniiial filling of southern California reservoirs 
5.'Capitaliied OBM costs (major repair work, etc.) for transportation facilities 
6. Program costs (portion) to mitigate bnpds on current Delta fishery population due to SWP 

pumping prior to 1986 (DWR-DFG Agreement) 

MINIMUM 1. Dired OBM costs of transportation facilities 
OMP&R a Headquarters and field divisions (portion) 

COMPONENT b. Insurance and FERC costs (portion) 

H 2. General OBM costs related to transportatbn fadliies 
a. Contrador Accounting Office (portion) 
b. Financial and conWac4 administratbn (portion) 

i! c. Power planning for SWP facilities (portion) 
3. Power costs and aedits related to pumping water to southern California reservoirs for projed 

operatbns (storage change) 
z 4. Power costs for pumping water to replenish losses from transportation facilities 
0 5. Other power costs 
F a Station service at transportation facility power and pumping plants 

b. Tran&nission service costs related to kckbone' transmission fadlities f 6. Replacement deposits for SWP control centers (portbn) 
7. Off-aquedud power facility costs -bond service, bond cover costs (25% of bond service), bond 

reserves, transmission costs to provide service to 'backbone: fuel costs taxes, and 

!i OBM - less power sales allocated to off-aquedud power facilities 
8. Program costs (portion) to offset annual fish losses resuiting from pumping at Banks 

Pumping Plant (DWR-DFG Agreement) 

VARIABLE 1. P O W ~ U ~ ~ ~ W  costs 
OMP&R a. Ca~acjtY 

COMPONENT b. Energy 
c. Pine Flat bond service, OBM, and transmissbn costs albcated to aquedud pumping plants 

2. Alamo, Devil Canyon, Warne, and C&.c power generation credited at the powerplant reach and 
charged to aquedud pumping plants 

3. Hyatt-Thermalit0 and Thermaliio Diversion Dam powerplant generation charged to aqueduct 
pumping plants (credits for this generation are refleded in the Delta Water Rate) 

4. Replacement deposits for equipment at pumping plants and powerplants 
5. Credits from sale d excess SWP system power 
6. Program costs (portion) to offset annual fish losses resulting from pumping at Banks 

Pumping Plant (DWR-DFG Agreement) 

NOTE: Excludes costs recovered under the East Branch Enlargement Transportatbn Charge. 

Fig. B-3. Composition of Delta Water Charge and Transportation Charge 



The formula for computing the Delta Water Rate, 
Article 22(f) of the standard provisions, has been 
designed to ensure that all adjustments for prior over- 
payments or underpayments of the Delta Water Charge 
are accounted for in a redetermination of the rate. Since 
the redetermined rate applies to all future entitlements, 
such adjustments are amortized during the remainder of 
the project's repayment period. This appendix includes a 
redetermination of the Delta Water Rate for 1992. 

Those redeterminations exclude four charges associ- 
ated with water service other than the Delta Water 
Charge and the Transportation Charge. Those excluded 
charges (and the manner in which such excluded charges 
are treated in this appendix) are: 

1. Advances of funds pursuant to Article 24(d) of 
the standard provisions for excess capacity 
constructed by the state at the request of contrac- 
tors. 

2. Advances of funds pursuant to Article 10(d) of 
the standard provisions for delivery structures 
(turnouts) constructed by the state at the request 
of contractors. Partial information concerning 
actual and projected capital costs of such delivery 
structures is included in this appendix. Statements 
concerning these costs and data are furnished to 
the appropriate 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 generally based on the unit 
rates shown in Table B-25. Net revenues resulting 
from noncontractor service are applied as indi- 
cated on page 24 of Bulletin 132-71. 

4. Payments under the Devil Canyon-Castaic con- 
tract for costs of the Devil Canyon and Castaic 
facilities allocable to power generation. Charges 
billed as a result of the contract are billed sepa- 
rately from those billed as a result of the water 
supply contract. Information about the treatment 
of such charges in relation to redetermined trans- 
portation charges is included in special. attach- 
ments to the bills of the six participating contrac- 
tors. 

The time and method of payment for corresponding 
components of the Delta Water Charge and the Trans- 
portation Charge are as follows: 

1. The capital cost components of the Delta Water 
Charge and the Transportation Charge are paid in 
two semiannual installments, due January 1 and 
July 1 of each year on the basis of statements 
furnished by the state about July 1 of the preced- 
ing year. 

2. The minimum OW&R 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 statements furnished by the 
state about July 1 of the preceding year. 

3. The variable OW&R component of the Trans- 
portation Charge is paid in varying monthly 
amounts and due the fifteenth day of the second 
month following actual water delivery. The 
charges are projected based on a unit charge per 
acre-foot established about July 1 of the preced- 
ing year. Those unit charges may be revised sev- 
eral times during the year to reflect current power 
costs and revenues. The unit charges are applied 
to actual monthly delivery quantities as deter- 
mined by the state on or before the fifteenth day 
of the month following actual delivery. 

Bases for Allocating 
Reimbursable Costs Among 
Contractors 

This section includes information about the state's 
procedures for allocating reimbursable costs of project 
transportation facilities among contractors (see upper 
right portion of Figure B-1 for diagram). Those costs do 
not include annual costs of Off-Aqueduct Power facili- 
ties, which are explained in the section "Project Water 
Charges." 

Capital and Minimum 
OMPBR Costs 

Figure B-4, on the next page, includes information 
about the repayment reaches that form the basis for 
allocating reimbursable costs of the project's transporta- 
tion 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 



Project Transportation Facilities 
I 

CORDELlA 
PUMPING PLANT 

NORTU BAY AQUEOUCT 

1 BARKER SLOUGH THRU FAlRflEUlNACAVlLLE TURNOUT 
2 FAlRFlllDNACAVlLLE TURNOUTTO CORDEUA FORERAY 

W CORDELlA M R E B A Y  THRU BENlClA AND V A U W O  TURNOUTS 
CALIFORNIA AQUEDUCT 

3B CORDELlA FOREBAY THRU NAPA TURNOUT RESERVOIR NORTH SAN JOAQUIN D I V I S I O N  

HARVEY 0. BANKS CLIFTON COURT iA 
DELTA PUMPING  PLANT^  FOREB BAY 2 B 

DELTA THRU BETHANY RESERVOIR 
BETHANY RESERVOIR TO ORESTIMBA CREEK 
ORESTIMBA CREEK TO O 'NEILL  FOREBAY 

SOUTH BAY 
PUMPING PLANT 

RESERVOIR 

SOUTH BAY AouEDucT / DELVA;LE\ \ 
BETHANY RESERVOIR THRU ALTAMONT TURNOUT 

1 LGE AND A 

ALTAMONT TURNOUT THRU PATTERSON RESERVOIR 
PUMPING PLANT 

PATTERSON RESERVOIR TO DEL VALLE JUNCTION 
DEL VALLE JUNCTION TURU LAKE DEL VALLE 
DEL VALLE JUNCTION THRU SOUTU LIVERMORE TURNOUT 
SOUTU LIVERMORE TURNOUT TURU VALLECITOS TURNOUT 
VALLECITOS TURNOUT TURU ALAMEDA-BAYSIDE TURNOUT 
ALAUEDA-BAYSIDE TURNOUT THRU SANTA CLARA 1 

TERMINAL F A C I L I T I E S  
SAN LUlS PUMPING- 
GENERATING PLANT, bB 

O'NEILL 
FOREBAY 

DOS AMlGOS PUMPING PLANT 3 

SAN L U l S  D l V l S l O N  

SAN LUIS  DAM, RESERVOIR AND PUMPING-GENERATING 
PLANT 

O 'NEILL  FOREBAY TO 0 0 s  AM1605 PUMPING PLANT 
DOS AMlGOS PUMPING PLANT TO PANOCHE CREEK 
PANOCHE CREEK TO F l V E  POINTS 
F l V E  POINTS TO ARROYO PASAJERO 
ARROYO PASAJERO TO KETTLEMAN C lTY 

SOUTH SAN JOAQUIN D l V l S l O N  

KETTLEMAN C l T Y  TURU M I L W  AVENUE 
MlLf lAM AVENUE TURU AVENAL GAP 
AVENAL GAP THRU TWISSELUAN ROAD 
TWISSELMAN ROAD THRU LOST H l L L S  
LOST H I L L S  TO 7TU STANDARD ROAO 
7TH STANDARD ROAD TURU ELK H l L L S  ROAD 
ELK H l L L S  ROAO THRU T U P W  ROAD 
TUPMAN ROAD TO BUENA VISTA PUMPING PLANT 
BUENA V ISTA PUMPING PLANT TURU SANTIAGO CREEK 
SANTIAGO CREEK THRU OLD RIVER ROAD 
OLD RIVER ROAD TO WEELER RIDGE PUMPING FLANT 
WHEELER RIDGE PUMPING PLANT TO WIND GAP 

P u n P r f f i  PLANT 
WIND GAP PUMPING PLANT TO A. 0.  EDMONSTON 

PUMPING PLANT 

TEHACHAPI D I V I S I O N  

A. 0. EDMONSTON PUMPING PLANT TO CARLEY V. PORTER 
TUNNEL 

CARLEY V. PORTER TUNNEL TO JUNCTION, WEST BRANCH, 
CALIFORNIA AQUEOUCT 

MOJAVE D l V l S l O N  

18A JUNCTION, WEST BRANCH, CALIFORNIA AQUEOUCT 
THRU ALAMO POWERPLANT 

1 9  ALAMO POWERPLANT TO FAIRMONT 
19C BUTTES JUNCTION TURU BUTTES RESERVOIR 
2OA FAIRMONT TURU 70TH STREET WEST 

PEARBLOSSOM PUMPING PLANT TO WEST FORK MOJAVE 
SAN LUlS OBlSP 

POWERPLANT 23 WEST FORK M J A V E  RIVER TO SILVERWOOD LAKE 
2 4  CEDAR SPRINGS DAM AND SILVERWOOD LAKE 

SANTA ANA D l V l S l O N  

2 5  SILVERWWD LAKE TO SOUTH PORTAL, SAN BERNARDINO 

COASTAL BRANCU, CALIFORNIA AQUEDUCT 
TUNNEL 

26A SOUTH PORTAL, SAN BERNARDINO TUNNEL TURU 

31A AVENAL SAP TO DEVIL'S DEN PUMPING PLANT 
DEVIL  CANYON POWERPUNT 

334 DEVIL'S DEN PUMPING FLANT THRU SAN L U I S  OBlSPO 
2 8 5  DEVIL CANYON POWERPUNT TO BARTON ROAD 

P O W E R P U N T  
34 SAN L U l S  OBlSPO POWERPUNT TO AEROYO GRANDE 
3 5  A R R O Y O S R A N D E T U R U S A N T A M A R l A T E R M I N U S  

I 

EELER RIDGE PUMPING PLANT 
ND GAP PUMPING PLANT 

A.D. EDMONSTON PUMPING PLANT 

WILLIAM E.  WARNE POWERPL 
PYRAMID LAKE 

CASTAIC POWERPLA 

BLOSSOM PUMPING P M  
WEST BRANCU, CALIFORNIA AQUEDUCT 

JUNCTION, WEST BRANCU, CALIPORNIA AQUEDUCT 
TURU OSO PUMPING PLANT 

OSO PUMPIN6 PLANT THRU QUAIL  EMBANKHENT 
QUAIL EMBINKMENT TURU WARNE POWERPLANT 
PYRAUID DAM AND u r e  
~ v R A l l i D  LAI(E-TYRU CASTAIC POWERPUNT 
CASTAIC DAU AND LAKE 

SILVERWOOD LA>;4 

DEVIL CANYON POWERPLANT 
2 8 A  

LAKE g:J 
PERRIS 

Fig. B-4. Repayment reaches and descriptions 



contractors under planned conditions of full develop- Variable 0 M P e . R  Costs 
ment. 

Information about the derivation of ratios that repre- 
sent the proportionate maximum use of each aqueduct 
reach by the respective contractors was included in 
Bulletin 132-70. The ratios in Bulletin 132-70 were 
subsequently revised for (1) the North Bay Aqueduct; 
(2) the South Bay Aqueduct; (3) the California Aque- 
duct from the Delta to the Coastal Branch; and (4) the 
Coastal Branch. 

Revised ratios for the first reach of the California 
Aqueduct and for the South Bay Aqueduct are included 
in Bulletin 132-72 and reflect certain contractual 
amendments executed early in 1972 regarding South 
Bay Aqueduct use (see pages 33-35 of Bulletin 132-73). 

Bulletin 132-83 also included information about 
revised ratios for reaches in the Coastal Branch and in 
the California Aqueduct from the Delta to the Coastal 
Branch. Those revisions reflected a contract amendment 
with Santa Barbara County Flood Control and Water 
Conservation District that resulted in a reduction of its 
maximum annual entitlement from 57,700 acre-feet to 
45,486 acre-feet. 

Bulletin 132-86, page 170, included information 
about revised ratios for reaches of the North Bay Aque- 
duct. Those revisions reflect contract amendments exe- 
cuted with Solano County Water Agency in 1985 and 
with Napa County Flood Control and Water Conserva- 
tion District in 1986. 

Bulletin 132-89, Table B-1 and Table B-2, include 
information about a revision to the ratios for South Bay 
Aqueduct Reach 8. That revision reflects a contract 
amendment executed with Alameda County Water 
District in 1988. 

Table B-1 and Table B-2 include information about a 
redetermination of reach ratios currently applicable to 
reimbursable capital and minimum OMP&R costs. That 
redetermination includes the revisions previously 
described and reflects the consolidation of Castaic Lake 
Water Agency and Devil's Den Water District. 

Requested excess capacity is omitted when deriving 
ratios applicable to capital costs because the capital 

Article 26(a) includes provisions to ensure that the 
variable OMP&R component of the Transportation 
Charge will result in a return to the state of those costs 
that depend on and vary with the amount of SWP water 
delivered. (The minimum OMP&R component results in 
a return of those operating costs that do not vary with 
deliveries.) According to Article 26(a), all such costs for 
a reach for a given year will be allocated among 
contractors in proportion to the actual annual use of that 
reach by the respective contractors. 

Table B-3 includes a summary of the total variable 
OMP&R costs for each SWP pumping and power plant. 
Those variable costs consist of: 

Costs of capacity and energy used exclusive of 

associated power transmission and station service 
charges (transmission and station service costs are 
classified as minimum OMP&R costs) 
Credits for capacity and energy produced at 

aqueduct power recovery plants (treated as nega- 
tive costs) 
Annual payments to sinking fund reserves to 

finance periodic replacement of major plant 
machinery components having economic lives 
shorter than the project repayment period. Sinking 
fund payments for 1962 through 1979 were based 
on a schedule determined in 1970. Sinking fund 
payments for 1980 through 2035 are based on 
revised replacement schedules. That schedule was 
updated in 1986 and 1991. The Department plans 
to update the replacement deposit schedule 
periodically. 

Table B-3 excludes amounts of plant capacity and 
energy costs associated with surplus water service after 
May 1, 1973. Prior to that date, surplus water service 
was charged the same unit variable OMP&R component 
as entitlement water service. The rate structure for sur- 
plus water service was significantly changed on May 1, 
1973. Since then, capacity and energy costs for pumping 
surplus water have been allocated directly to those water 
contractors receiving that water service. 

costs for the excess capacity are paid on an incremental- Water Conveyance 
cost basis and not a proportionate-use basis. However, 
requested excess capacity is accounted for in the ratios Four tables in this appendix, B-4, B-5A, B-5B, and 

applicable to minimum OMP&R costs. B-6, include information about the water conveyance 
quantities that form the basis of allocation of costs. 



JI Table B-4 includes the schedules of annual entitle- 
It 

,I ments as set forth in Table A and Article 6(a) of each 
11 water supply contract. Table B-5A includes amounts of 

actual and projected entitlement water quantities 

'I 
delivered from each aqueduct reach to each contractor. 

I Projected deliveries for 1992 through 2035 are based on / contractors' requests for future water deliveries. The 

I quantities included in Table B-5A also include 

1 nonproject water delivered to contractors and surplus 
I water deliveries prior to May 1, 1973. (For a comparison 

1 of historical deliveries with annual entitlements, see 
( Table 14 in Chapter 5.) 
I Table B-5B includes a summary of amounts of actual 

and projected annual entitlement water quantities deliv- 
ered or to bl: delivered to each contractor. The quantities 
also include amounts of nonproject water and surplus 
water delivered prior to May 1, 1973. 

Table B-6 includes a summary of the amounts of 
annual entitlement water quantities conveyed or to be 
conveyed $rough each aqueduct pumping plant or 
power plant for each of the following functions: 

Deliveries-Water Supply. Water made available to 
contractors at down-aqueduct delivery structures, 
including certain 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 
hypotheticplly added to the actual amounts conveyed 
from the Delta to the reservoirs, since deliveries made 
from storage withdrawals bear the same variable 
OMP&R oosts per acre-foot as if the deliveries were 
actually conveyed that year from the Delta. 

The hypothetical increases in the deliveries made 
from reservoir storage withdrawals are offset by equal 
credits to the minimum OMP&R costs of the respective 
reservoirs. Thus, the variable OMP&R components per 
acre-foot (Table B-17) may be applied to the total 
annual quantities delivered either from aqueduct 
reservoir Storage or from the Delta. 

Initid1 Fill Water. Water required for initial filling of 
down-aqueduct reaches and reservoirs or for repayment 
of preconfolidation water used during construction. 

Deliveries-Recreation. Water delivered to down- 
aqueduct fecreation 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 accre- 
tions (positive values) and withdrawals (negative values) 
for all down-aqueduct reservoirs of the project transpor- 
tation 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 
groundwater storage in 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 groundwater additions and 
withdrawals are included in "Conservation Water." 

Table B-6 also includes a summary of the following 
two amounts under the heading "Conservation Water" 
(Column 25): 

1. Net annual water amounts stored and projected to 
be stored in San Luis Reservoir 

2. Water lost and projected to be lost through 
evaporation and seepage from San Luis Reservoir 
and from the water conservation portion of the 
California Aqueduct. 

"Conservation Water" includes initial fill water, oper- 
ational losses, and net annual storage changes associated 
with San Luis Reservoir (and the portion of the Califor- 
nia Aqueduct that is allocated to conservation). The 
same allocation procedure outlined above for transporta- 
tion facilities also applies to conservation facilities. 
Except in.the case of releases from San Luis Reservoir 
for delivery to downstream contractors, hypothetical 
cost increases are added to the variable OMP&R cost to 
be reimbursed 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 conserve water for 
future delivery to downstream contractors. To account 
for costs associated with reservoir storage, those power 
and replacement costs of the Banks Pumping Plant (a 
joint transportation-conservation facility) that are allo- 
cated 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 OMP&R cost of 
the reservoir is transferred to the variable OMP&R cost 
of the Banks Pumping Plant. That transfer is equal to the 
variable OMP&R cost per acre-foot of delivery through 
the Banks Pumping Plant for that year. multiplied by the 
acre-feet of deliveries derived from San Luis Reservoir 
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 includes descriptions of the methods 
used to derive the costs allocated by the procedures 
outlined in the preceding section. A diagram of the cost 
derivation process is diagrammed in the upper-left quad- 
rant of Figure B- 1. 

Fist, the capital and OMP&R costs of all SWP facil- 
ities are allocated among the various project purposes 
according to the allocation percentages in Figure B-5. 
Those percentages are subject to revision in the future. 
The redeterminations in this appendix involve only the 

Water Supply ayi All other Purposes 
Power Generatton [NonreimbursableJ 

Minimum Minimum 
Capital OMP&R Capita1 OMP&R 

Poiect Faeililies u ~ & @ & , & s  

(in parcent) 
Project Consenration Faclllties 

Frenchman Dam and Lake 21.5 0.0 78.5 100.0 
Antelope Dam and Lake 0.0 0.0 100.0 100.0 
Grizzly Valley Dam and Lake Davis 1.0 1.8 99.0 98.2 
Oroville Divisiona 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 74Bb 78.0C 
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 

aPercentages shown are applicable to the remaining costs of the division after excluding costs 
allocated to flood control that are reimbursed by the federal overnment (22 percent of 
capital costs) and excluding specific power costs of Edwardtlyatt and Thermalito 
powerplants and switchyards. 

bPercentage shown consists of 48.0 percent recreation and 26.8 percent flood control. 
CPercentage shown consists of 44.9 percent recreabon and 33.1 percent flood control. 

Fig. B-5. Cost allocation factors 

costs that are allocated to water supply and power 
generation. 

Capital Costs 

Capital costs used in the redetermination in this 
appendix reflect prices prevailing on December 3 1, 
1990; future cost escalation will be reflected in subse- 
quent bulletins. 

Table B-7 includes a reconciliation of estimated total 
capital costs of each project conservation facility and 
each project transportation facility. 

Table B-8 indicates costs incurred and projected to be 
incurred by the state in connection with each contrac- 
tor's turnouts. Costs incurred by the state for both state- 
constructed and contractor-constructed delivery struc- 
tures 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 includes a list of costs and payments for 
excess capacity built into SWP transportation facilities 
according to amendments to contracts with the Metro- 
politan Water District of Southern California 
(MWDSC), San Gabriel Valley Municipal Water 
District, and Antelope Valley-East Kern Water Agency 
as follows: 

1. Additional costs incurred by the state for re- 
quested excess capacity 

2. Advances, by water contractors, of funds for such 
costs 

3. Credits for advances in excess of costs, which 
were applied to the respective contractors' 
installments of the capital cost component of the 
Transportation Charge in 198 1 

According to Amendment 2 of MWDSC's contract, 
809 cfs of excess capacity originally was constructed in 
reaches of the West Branch at MWDSC's request. 
According to Amendment 7, that capacity was reclassi- 
fied as basic capacity of SWP transportation facilities. 
MWDSC paid $16.3 million as a prepayment of the 
capital cost component of the Transportation Charge in 
lieu of advancing funds for the original requested 
capacity. 

Amendment 5 to MWDSC's contract requires that 
additional costs for modifications to the Santa Ana 
Valley Pipeline (required for enlargement of Lake 
Pems) are to be allocated to MWDSC and returned to 



the state through payments of the Transportation 
Charge. As indicated in Bulletin 132-72, page 98, the 
additional costs to be repaid through MWDSC's capital 
cost component for the aqueduct reach from Devil Can- 
yon Powerplant to Barton Road total about $6.7 million. 

Table E)-10 includes amounts of actual and projected 
annual caipital costs of each aqueduct reach that will 
eventually be returned to the state, with interest, through 
contractorb' payments of the capital cost component 
under the Transportation Charge and of debt service 
under the bevil Canyon-Castaic contract. 

I Annual Operating Costs 

Annual operating costs allocable to water supply and 
power generation are returned to the state through the 
minimum and variable OMP&R components of Delta 
Water and Transportation charges and through a portion 
of revenues from energy sales. All reimbursable operat- 
ing costs of conservation facilities are included in the 
minimum OMP&R component of the Delta Water 
Charge. 

Table B- 1 1 includes a listing of the amounts of actual 
and projected costs to be reimbursed through payments 
of (1) the minimum OMP&R component under the 
Transportation Charge; and (2) allocated operating costs 
under the Devil Canyon-Castaic contract. Also included 
are the following seven types of operating costs incurred 
in annualamounts that do not vary with water quantities 
delivered to the contractors: 

1. All direct labor charges for field operation and 
maintenance personnel, including associated 
indirect costs 

2. A distributed share of general operating costs that 
cannot be identified solely with one facility or 
aqueduct reach 

3. Electric power transmission and station service 
c&ts 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 power and replacement costs of all 
up-aqueduct pumping and power plants that are 
allocable to the annual conveyance of water (1) 
lost to evaporation and seepage from respective 
aqueduct reaches; or (2) placed into storage in 
respective reservoirs of the project transportation 
facilities (after initial fill) 

6. Credits, which offset those costs in (2) above, for 
deliveries drawn from reservoir storage 

7. Escalation of projected operating costs at 5 per- 
cent per year for 1991, 1992 and 1993 

Table B-12 includes amounts of the portions of the 
variable OMP&R costs in Table B-3 that are allocable to 
the water supply delivery quantities included in Table B- 
6 and reimbursed through payments of the variable 
OMP&R component of the Transportation Charge. 

The following four 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 
recreation is in proportion to the quantity of water 
conveyed through each plant each year for 

delivery to on-shore recreational developments. 
2. That portion of variable plant costs attributable to 

the initial fill of aqueduct 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 allocated to the joint minimum 
OMP&R costs of respective down-aqueduct 
reaches and reservoirs. 

4. Adjustments are made for additions or withdraw- 
als from storage in aqueduct reservoirs. In years 
when water is added to storage in aqueduct reser- 
voirs, the cost of conveying this water into 
storage is charged to the minimum OMP&R costs 
of the corresponding reservoir. The unit cost is 
equal to the variable OMP&R unit rate for the 
year the water is conveyed into storage. In years 
when storage in aqueduct reservoirs is decreased 
for the purpose of making deliveries, a credit is 
applied to the minimum OMP&R costs of the 
reservoir from which the storage is released. This 
credit is equal to the number of acre-feet of stor- 
age reduction times the variable OMP&R unit 
rate for the year storage is released. 

Table B- 13 includes a summary of actual and pro- 
jected capital and operating costs of the initial project 
conservation facilities to be reimbursed through pay- 
ments under (1) the Delta Water Charge; (2) Oroville 
power sales; and (3) Gianelli Generating Plant credits. 
Included in Table B-13 are credits applied to the 
reimbursable capital costs of the project conservation 



facilities according to negotiated settlements concerning 
the magnitude of incurred planning costs for the period 
1952 through 1978. 

Project Water Charges 

This section includes information about the 
redetermination of past and projected components of the 
Transportation Charge for annual revision of Tables C 
through G of each water contract. This section also 
includes information about the Water System Revenue 

Contractor 
Year of Initial 

PmnnenrQ 
Alameda County Flood Control and Water Conservation District. Zone 7b 1963 
Alameda County Water District 1963 
Antelope Valley-East Kern Water Agency 1 963 
Castaic Lake Water Agency 1964 
City of Yuba CityC 
Coachella Valley Water District 1964 
County of ButteC 
County of Kings 1 968 
Crestline-Lake Arrowhead Water Agency 1964 
Desert Water Agencyd 1963 
Dudley Ridge Water Districte 1968 
Empire West Side Irrigation DistricP 1968 
Kern County Water Agency 

Agricultural Usee 1968 
Municipal and Industrial Use 1965 

Littlerock Creek Irrigation District 1964 
Metropolitan Water District of Southern California 1963 
Mojave Water Agency 1964 
Napa County Flood Control and Water Conservation District 1966 
Oak Flat Water Districte 1968 
Palmdale Water District 1964 
Plumas County Flood Control and Water Conservation District 1970 
San Bernardino Valley Municipal Water District 1963 
San Gabriel Valley Municipal Water District' 1963 
San Gorgonio Pass Water Agency' 1963 
San Luls Obispo County Flood Control and Water Consewation Districte 1964 
Santa Barbara County Flood Control and Water Conservation District' 1964 
Santa Clara Valley Water District 1963 
Solano County Water Agency 1 973 
Tulare Lake Basin Water Conservation Districth 1968 
Ventura County Flood Control District 1964 

a Allocated capltal costs of transportation facilities are amortized in equal annual 
installments, unless othemrlse noted. 

Princlpal payments on each annual capital cost prior to 1971 delayed until calendar year 
1972. except payments for 1963. 

Payments on Delta Water Charge only. 
Deferred and added to 1964 payment with accrued interest. 
Under Article 45 of the contiacts for supply of agricultural water, capital costs of 

transportatJon facilities allocated to agricultural water supply are amorlized via an 
equhralent unit rate per acre-feat applled to the annual entitlements (Table 84) through 
the project repayment paricd. 

'See footnote d. 
Exception: all principal and Interest payments for costs of "Coastal Stub" were defetmd 

untl11976. 
See footnote e. 

Fig. B-6. Criteria for amortizing capital costs of 
transportation facilities 

Bond Surcharge and a description of the derivation of 
the unit Delta Water Rates. 

A summary of equivalent unit charges for each acre- 
foot of entitlement water service is also included for 
each contractor and each aqueduct reach. A diagram of 
all calculations may be found in the lower half of Figure 
B-1. 

Transportation Charges 

The accumulation of allocated costs of each aqueduct 
reach to each contractor forms the basis for the compo- 
nents of the Transportation Charge. 

Table B-14 includes a summary of each contractor's 
share of the capital costs of aqueduct reaches presented 
in Table B-10. Those amounts are determined by 
applying proportionate-use ratios set forth in Table B-1 
to the costs shown in Table B-10. The resulting allo- 
cated costs are set forth in Table C of the respective 
water supply contracts. 

Prepayments of the capital cost component, required 
under MWDSC's Amendment 7, are included as 
negative capital costs in Table B-14 and in Table C of 
MWDSC's Statement of Charges for 1992. Solano 
County Water Agency, Empire West Side Irrigation 
District, and Castaic Lake Water Agency also prepaid 
capital costs (see Table B-14 footnotes). 

Both Table B-14 and Table C of the six contracts for 
project water service below Devil Canyon Powerplant 
and Castaic Powerplant include the capital costs 
reimbursable under the Devil Canyon-Castaic contract. 

Table B-15 includes a summary of the capital cost 
components of the Transportation Charge for each 
contractor for each year of the project's repayment 
period, based on the amortization schedules included in 
Figure B-6 and determined at the current Project Interest 
Rate of 4.713 percent per m u m .  

Those estimated components, subsequently 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-aqueduct 
from Devil Canyon Powerplant and Castaic Powerplant 
according to terms of the Devil Canyon-Castaic con- 
tract. 

Table B-16A includes a summary of the minimum 
OMP&R components of the Transportation Charge for 



each year of the project's repayment period. Those esti- 
mated components, subsequently adjusted for prior over- 
payments or underpayments, are included in Table E of 
the respective contracts. 

The total amounts included in Table B- 16A are deter- 
mined by applying the proportionate-use ratios in Table 
B-2 to the reach costs presented in Table B-1 1. Table B- 
16A excludes charges for off-aqueduct power facilities, 
which are included separately in Table B-16B. Both 
Table B-16A and Table E for the six contractors down- 
aqueduct from Devil Canyon Powerplant and Castaic 
Powerplant include the portion of operating costs pay- 
able under the Devil Canyon-Castaic contract. 

As part of operating agreements with the Department, 
Kern County Water Agency (KCWA) is billed for any 
additional operating costs caused by early installation of 
units b$~ Berrenda Mesa Water District in Las Perillas 
Pumping Plant and Badger Hill Pumping Plant (see Bul- 
letin 132-71, page 7). According to those agreements, 
the following minimum OMP&R costs of Reach 3 1A 
are assigned directly to KCWA, with the remaining 
reach costs allocated by application of the proportionate- 
use ratios: 

Direct Charge lkm Direct Charee 

1969 $ 46,510 1982 $ 82,047 
1970 46,302 1983 89,870 
1971 139,976 1984 104.202 

1980 1481562 1993 281 I81 1 
1981 74,633 1994 258,577 
Total $3,553,926 

Table B- 16B includes a projection of annual charges 
for off-aqueduct power facilities allocated to each water 
conmctor, adjusted for prior overpayments or underpay- 
ments of charges. Those charges are used to repay all 
off-aqueduct power costs, including bond service, de- 
posits for reserves, operation and maintenance costs, 
fuel costs, taxes, and insurance. 

The General Bond Resolution, adopted October 1, 
1979, requires that sufficient revenues be collected each 
year to nepay all of those costs. In addition, an amount 
totaling 25 percent of the annual bond service is collect- 
ed 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 contractors in 
the next year. 

The following tabulation includes a summary of off- 
aqueduct power facility charges for 1990. 

Charges 

Reid Gardner $ 98,784,071 
Bottle Rock 21,347,248 
South Geysers 7,945,516 

Total $ 128,076,835 
Credits 

Off-Aqueduct Power Sales $ 9,071,109 
Credits Related to Delivery of 

Purchased Water: 
Napa County FC&WCD 81,572 
Santa Clara Valley WD 533,136 
Tulare Lake Basin WSD 227,961 
San Francisco 76,915 
Westlands 94,032 

Total -lQ@@zz 
Grand Total $liLssziia 

The following tabulation includes amounts of pro- 
jected charges for off-aqueduct power facilities and an 
amount equal to 25 percent of annual bond service for 
199 1 and each year thereafter. 

Direct Charge 
Annual Cost 

$ 128,168,139 
129,907,805 
134,428,130 
136,346,536 
130,332,056 
134,325,123 
133,339,820 
130,374,481 
125.236.039 

25 Percent 
Bond Service 

$ 13,998,816 
14,010,053 
14,009,717 
14,008,599 
14,005,703 
14,004,316 
14,007,255 
14,001,738 
14.002.794 

The annual charges for off-aqueduct power facilities 
are allocated among 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 estimates of energy to pump 
requested entitlement water deliveries. 



An interim adjustment in the allocation of power 
costs may be made in May of each year based on April 
revisions in water delivery schedules for annual entitle- 
ment and updated cost estimates. An additional adjust- 
ment is made the following year based on actual 
entitlement water deliveries and actual costs for the year. 

The energy required to pump each contractor's 
entitlement water is calculated using the following k W  

acre-foot factors for the pumping plants upstream from 
the delivery turnout. The amounts listed include trans- 
mission losses. 

pwnoin~ Plant 

Barker Slough 
Cordelia-Benicia 
Cordelia-Vallejo 
Cordelia-Napa 
Banks 
South Bay including Del Valle 
Dos Arnigos 
Las Perillas 
Badger Hill 
Buena Vista 
Wheeler Ridge 
Chrisrnan 
Edrnonston 
Pearblossorn 
Oso 

k- 
At Cumulative 

& from Delta 

223 223 
434 657 
178 40 1 
563 786 
296 296 
869 1,165 
138 434 
n 51 1 

200 71 1 
242 676 
295 971 
639 1,610 

2,236 3,846 
703 4,549 
280 4,126 

Table B-17 includes a summary of actual and 
projected total variable OMP&R costs for each acre- 
foot of water conveyed through each aqueduct pumping 
plant and power plant for each year of the Project 
repayment period. Those data are derived according to 
the following procedure specified in Article 26(a) of the 
Standard Provisions for calculating the variable 
OMP&R component of the Transportation Charge: 

An annual charge per acre-foot of projected water 

deliveries to all contractors served from or through 
each reach is determined so the projected variable 
OMP&R costs to be 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 
multiplying the unit charge associated with that 
reach by the quantity of water actually delivered to 
the contractor downstream of the reach. 

Data summarized in Table B-17 have been derived by 
dividing costs in Table B-3 by quantities of water in 
Table B-6. However, certain costs included in Table B-3 
for extra peaking service, which would otherwise consti- 
tute variable OMP&R costs. are assigned directly to 
contractors requesting this service (see Bulletin 132-7 1, 
page 2 1, and Water Service Contractors Council Memo 

No. 593, July 10, 1970). Those costs are excluded from 
unit charges shown in Table B-17. The amounts of extra 
peaking charges for additional power capacity follow: 

Pumping Plant 
LAS Perillas 

Dos and 
& LlaZW h.igm Ba&erHiN 
1972 Kern County Water Agency $9,553 $24,700 

Tulare Lake Basin Water 
Agency 10 

1973 Kern County Water Agency 6,016 
1974 Kern County Water Agency 7,140 
1975 Kern County Water Agency 494 6,397 
1976 Kern County Water Agency 1,981 
1978 Kern County Water Agency 41,832 3,772 

Dudley Ridge Water District 2,086 
County of Kings 43 
Kern County Water Agency 2,322 

1979 Kern County Water Agency 3,245 

The unit rates indicated in Table B-17 constitute the 
rate for the pumping plants and power plants listed. The 
cumulative rates constitute the total rate, cumulative 
from the Sacramento-San Joaquin Delta, and are 
applicable to deliveries from or downstream of the 
pumping plants and power plants. Extra peaking service 
costs are excluded. 

Table B- 18 includes the variable OMP&R compo- 
nents of the transportation charge for each contractor for 
each year of the project's repayment period. Table B-18 
is developed from the costs per acre-foot included in 
Table B- 17 and the delivery quantities for each contrac- 
tor from each reach as indicated in Table B-5A, plus any 
costs for extra peaking service. Those estimated compo- 
nents, subsequently adjusted for prior overpayments or 
underpayments, are included in Table F of the respective 
water supply contracts. 

Table B-19 includes a summary of the annual Trans- 
portation 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 underpay- 
ments, are set forth in Table G of the respective water 
supply contracts. 

Both Table B-19 and Table G for the six contractors 
down-aqueduct from Devil Canyon Powerplant and 
Castaic Powerplant include amounts of debt service and 
operating cost payments due according to provisions of 
the Devil Canyon-Castaic Contract. 

Delta Water Charges 

Table B-20A represents the calculation of the Delta 
Water Rate for the initial conservation facilities appli- 
cable in 1992 and 1993 according to the amended 



articles 221(e) and 22(g) of all 29 contracts. The Delta 
Water Rate was calculated at a project interest rate of 
4.7 13 percent. That Delta Water Rate is used to compute 

1 future Delta Water Charges included in Table 8-21. 

I Table B-20B includes each component of the 1992 

1 Delta Wat;er Rates from Table B-20A. 
I 

Table B-21 includes a summary of the annual Delta 
Water chbge  for each contractor. Table B-21 is 
developed by applying the total rate per acre-foot, as 
shown in irable B-20A, to the amount of entitlement 

water for each contractor as indicated in Table B-4. 
Table B-22 includes a summary of the Water System 

Revenue Bond (WSRB) Surcharge to the Delta Water 

Charge and the transportation capital cost component of 
each contractor. The surcharge shown in Table B-22 
includes the financing costs of WSRB Series B through 
E. 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 

Table B-23 includes a summary of the total annual 
charges to each contractor (the sum of the Transporta- 
tion Charge in Table B-19, the Delta Water Charge in 
Table B-21, and the Water System Revenue Bond 
Surcharge in Table B-22). The charges are unadjusted 
for prior overpayments or underpayments. The total 
Transportation Charge for each contractor is listed in 
tables B- I9 and B-21. 

Equivalent Total Water Charges 

Table B-24 includes information about the ~ r a n s ~ o r -  
tation Charge and Delta Water Charge in terms of the 
equivalent unit charge for each acre-foot of entitlement 
water now estimated to be delivered to the respective 
contractors. 

Those equivalent charges, if applied to each acre-foot 
of entitlement water delivered to date; all surplus water 
delivered prior to May 1, 1973; and all entitlement water 

now estirhated to be delivered during the remainder of 

the Project repayment period (Table B-5B) would 
provide the same principal sum at the end of the 
project's repayment period as annual payments to be 

made as kart of the Delta Water Charge and Transporta- 
tion Charge, plus interest at the Project Interest Rate. 

The equivalent unit Delta Water Charges included in 
Table B-24 are greater than those in Table B-20A 
because current estimates of entitlement water service 

are less for most contractors than the amounts shown in 
Table A. 

Equivalent Water Costs by Reach 

Table B-25 includes a summary of the equivalent unit 
transportation cost of conveying entitlement water 
through respective aqueduct reaches of the Project 

Transportation Facilities. 
Those unit costs provide the basis of charges assessed 

for (1) for extra service (such as for delivery of entitle- 
ments down-aqueduct from a contractor's turnout); (2) 
together with the Delta Water Charge per acre-foot, 
surplus water service to entities other than the 29 long- 
term water supply contractors; and (3) 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 transportation charges to contractors 
served from such reaches. The unit charges in Table 
B-24 account for the rate of water demand buildup and 
cost allocation factors of the individual contractors; 
however the unit costs included in Table B-25 reflect the 
effect of melding the respective buildups and allocation 
criteria of all contractors whose entitlements are 
conveyed through a given reach. Table B-25 also 

includes surplus water prior to May 1, 1983. 

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 constructing the present 
East Branch facilities between Alamo Power- 

plant and Silverwood Lake 
2. A reallocation of costs of Silverwood Lake to 

reflect additional use as a result of East Branch 

Enlargement operation 



3. Reallocation of costs of San Bernardino Tunnel to 

reflect redistribution of flow capacities necessary 
for the East Branch Enlargement facilities 

4. Actual construction costs of the enlargement 
The costs in items one through four will be recovered 

with interest through payments by the seven southern 
California water contractors participating in the enlarge- 
ment, according to their amended water supply contracts 
(see Figure B-7 on the following page). 

Table B-27 includes a listing of the projected mini- 
mum OMP&R costs for each reach of the enlargement 
to be repaid by the seven southern California contractors 
participating in the East Branch Enlargement. 

Currently, this table includes only the amounts of 
estimated incremental minimum O W & R  costs atpibut- 
able 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 O W & R  costs of the affected reaches 
according to a formula to be developed by the Depart- 

. ment in consultation with the affected contractors. Once 
the formula is developed, subsequent versions of this 
table will reflect the transfer of a share of the minimum 
OMP&R costs now included in Table B- 1 1. 

Table B-28 includes a summary of the amounts of 
each participating contractor's share of the estimated 
capital costs of the East Branch Enlargement. 

Table B-29 includes a summary of the amounts of the 
annual capital cost components of the East Branch En- 
largement Transportation Charge for each participating 
contractor.. 

Table B-30 includes a summary of the amounts of the 
minimum OMP&R components of the East Branch En- 
largement Transportation Charge for each participating 
contractor for each year of the project repayment period. 

Table B-3 1 includes a summary of the amounts of the 
annual East Branch Enlargement Transportation charges 
for each participating contractor (the sums of the corre- 
sponding amounts included in Tables B-29 and B-30). 

Surplus and Other 
Water Services 

Surplus and unscheduled water has been delivered 
from 1968 through 1990, except during the drought 
years of 1977, 1988, and 1989. Table B-32 includes the 
quantities of surplus and unscheduled water delivered to 

long-term contractors during the period of May 1, 1973, 
through December 31, 1990. 

Table B-33 includes the amounts of the costs for 
power that have been incurred by the state at each 
pumping plant associated with surplus water deliveries 
included in Table B-32. 

Table B-34 includes the amounts of the actual 
charges to each contractor for delivery of the surplus 
water quantities included in Table B-32. The method of 
determining those charges is described in Bulletin 
132-77, page 117. 

Wheeling Seruices in the 
California Aqueduct 

When SWP has additional capability to move 
nonproject water through the California Aqueduct, 
services can include pumping, transporting (wheeling), 
and, if needed, storing in San Luis Reservoir. Through 
separate annual agreements, SWP has provided wheel- 
ing to temporary federal water contractors, with the 
Central Valley Project (CVP) providing the water and 
electrical power. 

In 1975, twenty-year wheeling agreements were 
signed. Those agreements provide for wheeling CVP 
water through SWP facilities to the Cross Valley Canal 
in Kern County. Additional agreements provide for 
storage, generally in cases when water cannot be 
wheeled directly to the user on a demand basis. 

For the most part, rates for wheeling and storing 
water are developed from information included in 
Appendix B. Wheeling rates are calculated from 
Appendix B tables used in developing contractors' 
charges for the year the water is wheeled. Wheeling 
rates for 1991 were developed from Appendix B tables 
in Bulletin 132-90. 

Annual wheeling rates are developed from four 
sources: 

1 .  Table B-25. Capital and minimum OMP&R 
equivalent unit transportation costs of water for 
the aqueduct reaches used. 

2. ,Table B-20B. That portion of the Delta Water 
Rate associated with capital and minimum costs 
of California Aqueduct reaches 1,2A, 2B, and 3. 
For SWP 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 



Reach East Kem Water Water Weter Wder Mmlcipal ofsollhem 
No. Weter Agency D W  Agency Agency D W  Water D W  Cdfomla Total 

18A 151 13 136 6 1200 1506 
19 151 13 136 6 1200 1506 
2OA 35 151 13 136 6 1200 1541 
2oB 35 151 13 136 6 1200 1541 
21 35 151 13 136 1200 1535 

22A 35 151 13 136 1200 1535 
228 151 13 136 1200 1500 
236 184 67 21 2 1200 1 663 
23C 184 67 1200 1451 
24 190 78 1200 1 468 

25 1 93 83 63 1200 1539 
26A 1 93 83 63 1200 1 539 
268 300 300 . 

FACTORS FOR DISTRIBUTING CAPlTAL AND MINIMUM OMP&R COSTS OF EAST BRANCH 
ENLARGEMENT FACILITIES (FLOW RATIOS) 

I 

Coaehelle -- - 
A n t - V w -  valley Daell hjave  Palmdele valley Weter D M d  

Reach East Kem Water Water wtder waer Municipal of sordhem 
No. WaterAgency D W  Ageny ABency DieMd WaterDlstrid Cdfomla Total 

18A 0.00000000 0.10026560 0.00863214 0.09030544 0.00398406 0.00000000 0.79681276 1.00000000 
I 19 0.00000000 0.10026560 0.00863214 0.09030544 0.00398406 0.00000000 0.79681276 1.00000000 

2OA 0.02271252 0.09798832 0.00843608 0.08025438 0.00389358 0.00000000 0.77871512 1.00000000 
2oB 0.02271252 0.09798832 0.00843608 0.08825438 0.00389358 0.00000000 0.77871512 1.00000000 
21 0.02280130 0.09837134 0.00846906 0.08859935 0.00000000 0.00000000 0.70175895 1.00000000 

22A 0.02280130 0.09837134 0.00846906 0.08859935 0.00000000 0.00000000 0.78175895 1.00000000 
Pe 0.00000000 0.10066667 0.00866667 0.09066667 0.00000000 0.00000000 0.79999999 1.00000000 
P B  0.00000000 0.11064342 0.04028863 0.12748046 0.00000000 0.00000000 0.72158749 1.00000000 
23C 0.00000000 0.12680910 0.04617505 0.00000000 0.00000000 0.00000000 0.82701585 1.00000000 
24 0.00000000 0.12942779 0.05313351 0.00000000 0.00000000 0.00000000 0.81743870 1.00000000 

25 0.00W0000 0.12540611 0.05393112 0.- 0.00000000 0.04093567 0.77972710 1.000000W) 
26A 0.00000000 0.12540611 0.05393112 0.00000000 0.00000000 0.04093567 0.77972710 1.00000000 
26B 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 1.00000000 1.00000000 

Fig. B-7. Determination of factors for distributing capital and minimum OMP&R costs of 
East Branch Enlargement facilities among participating contractors 



of constructing and maintaining these reaches, 
irrespective 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 replacement of equipment. 
Wheeling is through the Banks Pumping Plant 
and sometimes through the dos Amigos Pumping 
Plant. For 1992, the rates for each plant, respec- 
tively, are $0.25 and $0.3 1. These rates are 
revised periodically. 

4. Fish agreement costs. On December 30,1986, the 
Department of Water Resources and the Depart- 
ment of Fish and Game entered into an agreement 
to provide a means to offset specific fish losses at 
the Banks Pumping Plant. Specific fish losses are 
calculated each year; those calculations are used 
to develop payment amounts for a fund to pay 
fishery program costs. Those costs are then 
recalculated on an acre-foot basis by the Depart- 
ment and reallocated to water users based on 
acre-feet of pumped water. Wheeling charges are 
based on estimates of the maximum number of 
fish likely to be lost each year due to pumping in 
the Delta. 

During May, June, and July, SWP operates under 
Delta export limitations as a condition of obtaining 
water rights permits. When deliveries from the Califor- 
nia Aqueduct are requested during key summer months, 
some Cross Valley Canal contractors or contractors with 
annual wheeling agreements may wish to use SWP's 
share of water stored in San Luis Reservoir. 

Advance deliveries are made from SWP water stored 
in San Luis Reservoir provided that the U.S. Bureau of 
Reclamation 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 annu- 
ally, and both programs are administered separately. 

Category 1 ,  Setup Costs. Activities include setting up 
the initial surplus or unscheduled water program, 
receiving and verifying surplus water requests, 
preparing annual surplus or unscheduled water 
contracts, and determining availability of surplus 
water. 

Category 2 ,  Determination of Costs. Activities 
include either preparing letters notifying all. 
surplus water contractors or verbally notifying all 
unscheduled water contractors of the maximum 
charge for water each month and determining final 
delivery amounts and charges. 

Category 3, Schedule Revision Costs. This cost is 
applicable only to the surplus water program. 
Activ-ities include analyzing revised operation 
studies and preparing revised delivery schedules. 

Category 4 ,  Delivery Billing Costs. Activities include 
analyzing delivery data from Division of 
Operations and Maintenance field divisions, 
updating data summaries, and preparing monthly 
bills. The multiple scheduling each month for 
unscheduled water is included in the delivery 
billing costs. 

Category 5, Computer Program Development Costs. 
Activities include developing computer programs 
to allocate available surplus or unscheduled water 

among contractors and determining the power 
charge for pumping surplus or unscheduled water. 
Those costs are not incurred annually. 



TA~LES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach 

(in units as indicated) 

N 

SOUTH BAY I 

( COASTAL BRANCH 

*\ 
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-% RE,O8sm&,, 
o PuLtPwa PUNTS 
0 POWERPLANTS 

Max~mum Annual Estimated Capacity Provided in Reach 
W a t e r  Supply C o n t r a c t o r  Measure Entitlements Operational 

of Use Dallvered Losses For Delivery For Compensation Of 
from Reach Wlthln Reach of Operational Scheduled Downstream Subtotal 

Entitlements Losses Outages Regulation 

(I) 121 131 141 151 IS] 17) (81 

PIPELINE. GRIZZLY VALLEY DAM TO PORTOLA RESERVOIR 

P l u m  County Flood Control and Q A F  2700.0 0 2700.0 0 0 0 2700.0 
Water Consewation Dhbict C CFS 8.00000 0 8.00000 0 0 0 8.OOMX) 

TOTALS Q A F  2700.0 0 2700.0 0 0 0 27M.O 
C CFS 8.00000 0 8.00000 0 0 0 8.Oa)o 

REACH I - BARKER SLOUGH THRU FAIRFIELO/VACAVILLE TURNOUT 

Napa County Flmd Control and Water Q AF 0 3.3 25000.0 21.4 0 0 25021.4 
Consewation D'b6id C CFS 0 0.00543 45.58219 0.03522 0 0 45.61741 

Solano Cwnty Water Agency O A F  19200.0 7.7 59287.0 28.6 0 0 59315.6 
C CFS 35.00712 0.01267 108.09808 0.04707 0 0 108.14515 

TOTALS Q A F  19200.0 11.0 84287.0 50.0 0 0 84337.0 
C CFS 35.00712 0.01811 153.68027 0.08230 0 0 153.76257 

REACH 2 - FAlRFlELOlVACAVlLLE TURNOUT TO CORDELIA FOREBAY 

h!apa Cwnty Flmd Control end Watar Q A F  25007.0 11.1 25000.0 18.1 0 0 25018.1 
Cansewation D'Estrid C CFS 45.59371 0.01827 45.58219 0.02979 0 0 45.61 198 

Solano County Water Agency Q A F  0 17.9 40087.0 20.9 0 0 40107.9 
C CFS 0 0.02946 73.09096 0.03440 0 0 73.12536 

TOTALS Q A F  25007.0 29.0 65087.0 39.0 0 0 65126.0 
C CFS 45.59371 0.04773 118.67315 0.06419 0 0 118.73734 

REACH 3A - COROELIA FOREBAY THRU BENlClA h VALLEJO TURNOUTS 

Solano Cwnty Water Agency Q A F  40087.0 3.0 46087.0 3.0 0 0 40090.0 
C CFS 73.09096 0.00494 73.09096 0.00494 0 0 73.09590 

TOTALS Q A F  40087.0 3.0 40087.0 3.0 0 0 40090.0 
C CFS 73.09096 0.00494 73.09096 0.00494 0 0 73.09590 

REACH 30 - COROELIA FOREBAY TMU NAPA TURNOUT RESERVOIR 

hhpa County Flopd Control and Water Q A F  25000.0 7.0 25000.0 7.0 0 0 25007.0 
Consewation Dtstnd C CFS 45.58219 0.01152 45.58219 0.01152 0 0 45.59371 

TOTALS Q A F  2XlLX3.0 7.0 25000.0 7.0 0 0 25007.0 
C CFS 45.58219 0.01152 ,45.58219 0.01152 0 0 45.59371 



PUYPMO RANT 

PPELtNE. GRIZZLY VALLEY DAM TO PORTOLA RESERVOIR 

1.00000000 0 2700.0 1.OMOOOM Q A F  P l u m  County Flocd Control aml 
1.00000000 1.00000000 0 8.OMOO 1.00000000 1.00000000 C CFS Water Consmation Dffibie( 

1 .OMMOO0 0 2700.0 1.OWW000 
1.000M000 1.0mMcoo 

Q A F  
0 

TOTALS 
8 .0~00  i . m m  1.00000000 c CFS 

BARKER SLOUGH THRU FAlAFELDlVACAVULE TURNOUT - REACH 1 

0.29668354 25021.4 0.29668354 
0.29667437 0.29667896 

Q A F  Napa County Flood Control and W&r 
0 45.61741 0.26252727 0.27960521 C CFS Conservation D i  

0.70331646 59315.6 0.70331646 O A F  Solano County Water Agency 
0.70332563 . 0.70332104 20.M000 128.14515 0.73747273 0.72039459 C CFS 

1 .000M000 84337.0 1.00000000 Q A F  TOTALS 
I.MXXX)MX) 1.000~000 m.mm 173.76257 i.mm 1.00000 c CFS 

FARFELO/VACAVRLE TURNOUT TO CORDELM FOREBAY - REACH 2 

0.38414919 25018.1 0.38414919 Q  AF Napa County Flood Control and Water 
0.38414184 0.38414552 0 45.61198 0.38414184 0.38414552 C CFS Cornswation Distrid 
0.61585081 40107.9 0.61585081 Q  AF Solano County Water Agency 
0.61585816 0.61585448 0 73.12536 0.61585816 0.61585448 C CFS 

1.00000000 65126.0 1 .OMOO000 Q A F  TOTALS 
1.00000000 IpOOOOM 0 118.73734 l.WX)O(II)O 1.OooaxMO C CFS 

CORDELIA FOREBAY THRU BEMCIA 6 VALLEJO TURNOUTS - REACH 3A 

1.00000000 40090.0 l.OM00000 Q A F  Solano County Water Agency 
i.oowr)Om 1.- 

1 .o~00000 40090.0 1.00000000 Q A F  TOTALS 
I.OOMX)MX) i.ornoOom 0 73.03590 1.000WCCO 1.00000000 C CFS 

CORDELIA FOREBAY THRU NAPA TURNOUT RESERVOR - REACH 30 
1.00000000 25007.0 1.OWMOW Q A F  Napa County Flood Control and Water 
l.woux)00 1.00000000 0 45.59371 1.0~00000 1.00000000 c CFS Conservation Dffitricl 

1 .000OOWO 25007.0 1 .OWW000 Q A F  TOTALS 
l.OM00000 1.00000000 0 45.59371 1.00000000 1.00000000 C CFS 



TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

NORTH BAY 
EST BRANCH 

( COASTAL BRANCH 
\ ----- 

*\ 2 = A m  DESamoN 

0 PUHPlNC3 PLANTS 
0 POWERPUNTS 

Maximum Annual Estimated Capacity Provided in Reach 
Water Supply Contractor Measure Entitlements Operational 

of Use Delivered Losses For Delivery For Cornpensallon Of 
from Reach Wlthln Reach of Operational Scheduled Downstream Subtotal 

Entitlements Losses Outages Regulation 

I11 121 131 (41 151 (61 M 

REACH 1 - BETHANY RESERVOIR THRU ALTAMONT TURNOUT 

Santa Clara Valley Water Distrid Q A F  0 85.3 lmMO.0 1796.2 0 0 101 796.2 
C CFS 0 0.11782 1.m.0296 2.48105 1.70240 0 15320641 

Alameda County Water D i d  QAF 0 35.8 42000.0 712.5 0 0 42712.5 
C CFS 0 0.04945 6260510 0.964% 0.71510 0 64.30436 

Alameda County fld Control and Q A F  0 392 46OW.O 718.3 0 0 46718.3 
Water Comsnridion D i ,  Zone 7 C CFS 0 0.05415 68.55- 0.99217 .0.78300 0 70.32739 

Future Con-r - South Bay Q A F  0 19.7 2ZQOO.O 150.3 0 0 23503.0 
C CFS 0 0.02721 9.71132 2.07602 0.37450 0 1216184 

TOTALS Q A F  0 180.0 210000.0 473.0 0 0 214730.0 
C CFS 0 0.24863 289.89160 6.53340 3.57500 0 300.00000 

REACH 2 - ALTAMONT TURNOUT THRU PATTERSON RESERVOIR 

Santa Clara Valley Water Distrid Q A F  0 113.8 100000.0 1710.9 0 0 101710.9 
C CFS 0 0.15719 149.0296 2.36323 ' 1.80550 0.01518 15320687 

Alameda County Water Distrid Q A F  0 47.7 42000.0 676.7 0 0 42676.7 
C CFS 0 0.06589 6260510 0.93471 0.75840 0.00637 64.30458 

Alamada County flood Control and O A F  .17000.0 522 46000.0 679.1 0 0 46679.1 
Water CoIlSe~atioll Ditrid, 7 C a73 23.48174 0.07210 68.5522 0.93803 0.83050 0.00697 70.32772 

Future Contractor - South Bay Q A F  0 26.3 m . 0  1483.3 0 0 23483.3 
C CFS 0 0.02633 9.71132 204881 0.39720 O.OM50 1216083 

TOTALS Q A F  17000.0 240.0 2 1 0 . 0  455.0 0 0 214550.0 
C CFS 23.48174 0.33151 289.89160 6.28478 3.79160 0.032(32 300.00000 

REACH 4 - PATTERSON RESERVOIR TO OEL VALLE JUNCTION 

Santa Clara Valley Water DisMd Q A F  0 417.1 100000.0 1597.1 0 0 101597.1 
C CFS 0 0.57613 149.0296 2.20604 2.11420 0.03542 153.37862 

Alameda County Water D i d  Q A F  0 175.0 42000.0 629.0 0 0 42629.0 
C CFS 0 024172 6260510 0.86882 0.88BM 0.01486 64.37678 

Alamsda County Flood Control and Q A F  0 121.6 29000.0 626.9 0 1509.0 31135.9 
Water Conservation Ditrid. Zone 7 C CFS 0 0.16796 45.07048 0.86592 0.61310 23.49800 70.04750 

Future ConlmAor - South Bay QAF -17174.0 96.3 22ooo.O 1457.0 0 0 23457.0 
C CFS -23.- 0.13302 9.71132 2.01250 0.46510 0.00818 1219710 

TOTALS Q A F  -17174.0 810.0 193000.0 4310.0 0 1509.0 198819.0 
C CFS - 2 3 . m  1.1 1884 266.4W86 5.95328 4.08040 23.55646 300.00000, 

REACH 5 - DEL VALLE JUNCTION THRU LAKE DEL VALLE 

Santa Clara Valley Water Dstrid QAF  0.0 1180.0 lWOOO.0 1180.0 
C A F  9536.0 343.0 9536.0 343.0 0 9879.0 

Alameda County Water Distrid Q A F  0.0 454.0 42000.0 454.0 
CAF  3669.0 1320 3669.0 132.0 0 3801.0 

Alameda County Flood Control and Q A F  0.0 505.3 29000.0 505.3 
Water Conservation D i .  Zone 7 C A F  4083.0 147.0 4083.0 147.0 0 4230.0 

Future Conhcbr - South Bay Q AF 12000.0 1360.7 391 74.0 1360.7 
C AF 10996.0 395.0 10996.0 395.0 0 11391.0 

TOTALS Q AF 12000.0 3500.0 210174.0 3500.0 
C A F  28284.0 101 7.0 28284.0 1017.0 0 29301 .O 



' 
BETHANY RESERVOIR THRU ALTAMONT TURNOUT - REACH 1 

101796.2 0.47406604 Q A F  Santa Clara Valley Water District 
0 153.20641 0.51068796 0.49237700 C CFS 

42712.5 0.19891259 Q A F  Alamada County Water Distrid 
0 64.30436 0.21434783 0.20663021 C CFS 

Alameda Cwnty Flood Control and 
Water Conservation District, Zone 7 

0.10945373 
0.04053961 0.07499667 Future Contraotor - South Bay 

0.47406618 101710.9 0.47406618 
0.51068947 0.49237783 Sanla Clara Valley Water District 

0.19891261 
0.21434857 0.20663059 Alamada County Water Distrid 

0.1 0945374 

0.51100297 101597.1 0.51100297 O A F  Santa Clara Valley Water District 
0.51126201 0.511 13249 0 153.37862 0.51126201 0.51113249 C CFS 
0.21441 110 42629.0 0.21441 110 O A F  Alameda County Water Dstrid 
0.21458924 0.21450017 0 64.37678 0.21458924 0.21450017 C CFS 
0.1 5660425 31135.9 0.15660425 Q  AF Alameda County Rood Control and 
0.23349165 0.19504795 0 70.04750 0.23349165 0.19504795 C CFS Water Conservation District, Zone 7 
0.1 1798168 23457.0 0.1 1798168 Q A F  Future Contractor - South Bay 
0.04065710 0.07931939 0 1219710 0.04065710 0.07931939 C CFS 

DEL VALLE JUNCTION THRU LAKE DEL VALLE - REACH 5 

0.33715573 0.33715573 
Q A F  Santa Clara Valley Water District 

9879.0 0.33715573 0.33715573 C AF 
Q A F  Alameda County Water Dstrid 

o.iama o.iams 3801.0 o.iama o.iama c AF 

Q A F  Alameda County flood Control and 0.14436367 0.14436367 4230.0 0.14436367 0.14436367 C AF Water Conservation District, Zone 7 

0.38875806 0.38875806 
Q A F  Future Contraotor - South Bay 



TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

LAKP PWm 

WEST BRANCH 
I 

COASTAL BRANCH 

1 lMaximum Annual Estimated I Capacity Provided in Reach 
water supply c o n t r a c t o r  Measure Entitlements Operational 

of Use Delivered Losses For Delivery For Compensatlon Of 
from Reach Withln Reach of Operational Scheduled Downstream Subtotal 

Entitlements Losses Outages Regulation 

11) 121 131 141 15) 161 171 181 

I REACH 6 - OEL VALLE JUNCTION THRU SOUTH LIVERMORE TURNOUT 

Santa Clara V a l 4  Water Distrid QAF 0 0 100000.0 0 0 0 100000.0 
C CFS 0 0 184.00000 0 0 0 184.00000 

Alameda County Water Dirid QAF 0 0 42000.0 0 0 0 42000.0 
C CFS 0 0 76.57808 0 0 0 76.57808 

Alamgk County F l d  Control and QAF 29000.0 0 29000.0 0 0 0 29000.0 
Water Conservation D i .  Zone 7 C CFS 5287534 0 5287534 0 0 0 5287534 

Future Contractor - Sozdh Bay QAF 2810.0 0 271 74.0 0 0 0 27174.0 
C CFS 5 . 1 W  0 49.54602 0 0 0 49.54602 

TOTALS OAF 31810.0 0 198174.0 0 0 0 198174.0 
C CFS 57.99878 0 362.99944 0 0 0 36299944 

I REACH 7 - SOUTH LNERMORE TURNOUT THRU VALLECITDS TURNOUT 

I ~ a n t a ~ h a ~ d ~ w a t e r ~ i s ~ * (  QAF 0 0 100000.0 0 0 0 100000.0 
C CFS 0 0 184.00000 0 0 0 184.00000 

Alameda County Water Dirfct OAF 3060.0 0 42000.0 0 0 0 42Ma.O 
C CFS 5 . 5 m  0 76.57808 0 0 0 76.57808 

Future Conhaetor - S d h  Bay Q AF 24364.0 0 24364.0 0 0 0 24364.0 
C CFS 44.42258 0 44.42258 0 0 0 44.42258 

I TOTALS QAF 27424.0 0 166364.0 0 0 0 166364.0 
c CFS 50.m184 o 5 0 5 . m  o o o 305.00056 

REACH 0 - VALLECITOS TURNOUT TMU ALAMEOA-BAYSIDE TURNOUT 

Santa ClamVallay Water Distrid Q A F  0 0 103000.0 0 0 0 100000.0 
C CFS 0 0 184.00000 0 0 0 184.ooom 

Alantada County Water District OAF 38940.0 0 38940.0 0 0 0 38940.0 
C CFS 70.99882 0 70.99882 0 0 0 70.99882 

TOTALS Q A F  36940.0 0 138940.0 0 0 0 138940.0 
C CFS 70.99882 0 2W.99882 0 0 0 254.99882 

REACH 9 - ALAMEOA-BAYSIDE TURNOUT THRU SANTA CLARA TERMINAL FACILITIES 

QAF 1aICUO.O 0 100000.0 0 0 0 10WaO.O 
C CFS 184.00000 0 184.00000 0 0 0 184.00000 

TOTALS Q A F  v~oocao o 1 m . o  o o o 1mmo.o 
C CFS 184.00000 0 184.aM00 0 0 0 184.00000 



of Capital Costs of Minimum OMPhR Costs Measure 
Ratios of Average For Requested Total for Ratios of Average of Use Water Supply Contractor 

Total of Excess Water Supply Total of , Reach Use Ratlos Peaking Contractors Reach Use Ratios 

181 1101 1111 1121 1131 ll4l 1151 

DEL VALLE JUNCTION THRU SOUTH LIVERMORE TURNOUT - REACH 6 
! 

0.50460706 laKaO.0 0.50460706 O A F  Santa Clara Valley Water Distrid 
0.50688784 0.50574745 0 184.00000 0.50688784 0.50574745 c CFS 

I 0.21 193497 42000.0 0.21 193497 Q A F  Alameda County Water Ditrid 
0.21095922 0.21144710 0 76.57- 0.21095922 0.21144710 C CFS 
0.14633605 29000.0 0.14633605 O A F  Alamda County Rood Control and 
0.14566232 0.14599918 0 5287534 0.14566232 0.14599918 C CFS Water Consenration Di&. Zone 7 
0.137121S2 27174.0 0.13712192 Q A F  Future Contractor - South Bay 
0.1 3649062 0.1 3680627 0 49.546GZ 0.13649062 0.13680627 C CFS 

I 
8 ,  1 .000WOM 198174.0 1 . 0 0 0 0 0 ~  Q AF TOTALS 

1 . m  l.oc~?ooom o 362.99944 1.0mmom 1.0mmoo c CFS 

SOUTH LMRMORE TURNOUT THRU VALLECITOS TURNOUT - REACH 7 

0.60109158 1Ma)O.O 0.60109158 Q A F  Santa Clara Valley Water Distrid 
0.60327738 0.60218618 0 184.00000 0.60327738 0.60218618 c CFS 
025245847 42000.0 025245847 Q A F  Alameda County Water Dirid 
025107513 0.25176680 0 76.57- 0.25107513 0.25176680 C CFS 
0.14644995 24364.0 0.14644995 O A F  Future C o n t r d r  - South Bay 
0.14564749 0.1 y 7 2  0 44.42258 0.14564749 0,14604872 C CFS 

1.000M000 166364.0 1.oOMXX) O A F  TOTALS 
1 . 0 a ) o  I.M)(#xw~~ o m.00066 1 . o m m  I.OCUWKU c CFS 

VALLECITOS TURNOUT THRU ALAMEDA-BAYSIDE TURNOUT - REACH 8 

0.71973514 1M000.0 0.71973514 Q A F  Santa Clara Vdlsy Water Distrki 
0.72157197 0.72065355 0 184.00000 0.72157l97 0.72065355 C CFS 
0.2BM6486 38940.0 0.28026486 Q A F  Alameda CounhJ Water Distrid 
0.27842803 0.27934645 0 70.99882 0.27842803 0.27934645 C CFS 

1 .000ax)oo 138940.0 1.0000WM) Q A F  TOTALS 
1.oMOoOW 1.000M000 0 254.99882 1.000MOW 1 . 0 0 0 a ) ~  C CFS 

I 

ALAMEDA-BAYSIDE TURNOUT THRU SANTA CLARA TERMINAL FACillTlES - REACH Q 

! 
1.oOOmOW 100000.0 1.000MOW O A F  Santa Clara Valley Water mstrid 
1.ommom 1.OMmOm 0 184.00000 1.omamm 1.omwom c CFS 

1 .Oa)oO 100MO.O 1.wOCUOm Q  AF TOTALS 
l.(#XWOOM l.Ommo00 0 184.00000 1.- 1.OMMOm C CFS 



TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

LAKE ERRIS 

SOUTH BAY WEST BRANCH 
, 
I COASTAL BRANCH 
\ ----- 

*\ 
LEOEND 

REACH OESIGNAMLI 
0 PUUPJGPLMRS 
0 POWERPLANTS 

Maximum Annual Estimated Capacity Provided in Reach 
Water Supply Contractor Measure Entitlements Operational 

of Use Delivered Losses For Delivery For Compensation Of 
from Reach Within Reach of Operational Scheduled Downstream Subtotal 

Entitlements Losses Outages Regulation 

111 121 131 141 1st 11 171 181 
REACH 1 - DELTA THRU BETHANY RESERVOIR 

The Metropolitan Wafer Ditrid Q A F  0 2842 2011500.0 130159.9 0 0 2141659.9 
of Southem M o m  C CFS 0 0.46777 2863.14266 204.59593 184.57517 0 325231376 
San Bemardim Valley Municipal Q A F  0 14.6 lmsoO.0 7385.2 0 0 109985.2 
Water District C CFS 0 0.02403 17233413 11.45588 0.73809 0 185.02810 
San Gabriel Valley Munidpal Q A F  0 4.1 28800.0 20729 0 0 30872.9 
Water Distrid C CFS 0 0.00675 45.15128 3.35580 125670 0 49.76378 
San Gorgonio Pass Water Agency Q A F  0 25 17300.0 1245.5 0 0 18545.5 

C CFS 0 0.00411 29.05110 2.01635 0.12679 0 31.19424 
CrestlimLake Anowhead Q A F  0 0.8 5800.0 417.5 0 0 6217.5 
Water Agency C CFS 0 0.00132 9.75185 0.67590 0.03857 0 10.46632 

M o j m  Water Agency Q A F  0 7.2 50800.0 3259.1 0 0 54059.1 
C CFS 0 0.01185 70.16895 5.36426 526267 0 80.79588 

Dasart Water Agency Q A F  0 5.4 38100.0 2444.1 0 0 40544.1 
C CFS 0 O.ao889 fflSB091 4.02282 024980 0 68.25353 

CoacheUaVaUay County Water Q A F  0 3.3 231 00.0 1481.9 0 0 24581.9 
W C CFS 0 0.00543 38.80294 2.43911 0.14777 0 41.38982 

Antelope Valley-East Kern Q A F  0 192 138400.0 6016.0 0 0 144416.0 
Water Agency C CFS 0 0.03160 191.16896 9.90192 14.33767 0 215.40855 

LittlerockCresk Q A F  0 0.3 2300.0 115.8 0 0 241 5.8 
Irrigation D i  C CFS 0 0.00049 3.17694 0.19060 023927 0 3.60581 

Palmdale Water Dirid Q A F  0 24 17300.0 834.1 0 0 18134.1 
C CFS 0 6.00395 23.e12 1.37287 1.79221 0 27.06120 

Ventura County Flood Control Q A F  0 2.8 20000.0 1094.3 0 0 21094.3 
Dktricl C CFS 0 0.00461 27.62557 1.71944 2.10390 0 31.44891 

Castaic Lake Water Agency Q A F  0 7.6 54200.0 3054.5 0 0 57254.5 
C CFS 0 0.01251 95.21429 4.80612 5.70156 0 105.72197 

Kern Cwnty Water 
(Municipal and Ind= 

Q A F  0 16.3 119600.0 3398.4 0 0 122998.4 
C CFS 0 0.02663 218.06521 5.59353 0 0 223.65874 

Kem County Water Agency Q A F  0 140.8 1M3B00.0 27628.3 0 0 1061428.3 
(Agrkukure) C CFS 0 023175 3058.92860 45.47429 0 0 3104.40289 

Santa Barbara County Flood Contml O A F  0 6.4 45486.0 2848.6 0 0 48334.6 
and Water Conservation D i  C CFS 0 0.01053 6282884 4.37197 4.83610 0 7203691 
San Luis Obispo Cwnty F W  Control Q A F  0 3.5 25000.0 1199.4 0 0 261 99.4 
and Water Consawation C CFS 0 0.00576 34.53197 1.89378 2.62135 0 39.04710 

Dudley Ridge Water D i  Q  AF 0 7.8 57700.0 1060.9 0 0 58760.9 
C CFS 0 0.01284 172.15151 1.74617 0 0 173.89768 

Tulare Lake Basin Water %orage Q A F  0 16.0 118500.0 2069.9 0 0 120569.9 
Distrid C CFS 0 0.02633 353.55206 3.40691 0 0 356.95897 

Future Contrador - San Joaquin Q A F  0 1.7 12214.0 310.6 0 0 12524.6 
C CFS 0 0.00280 16.87094 0.51123 126532 0 18.64749 

Empire West Side I+ation D i M  Q A F  0 0.4 3000.0 49.8 0 0 3049.8 
C CFS 0 0.00066 8.95069 0.081 97 0 0 9.03266 

County 0s Kings Q A F  0 0.5 4000.0 66.5 0 0 4066.5 
C CFS 0 0.00082 729315 0.10945 0 0 7.40260 

Oak Flat Water Distrid Q A F  0 0.7 6700.0 30.3 0 0 5730.3 
C CFS 0 0.00115 17.00630 0.04987 0 0 17.05617 

Santa Cbra Valky Water District Q A F  0 13.5 lmocW.0 1609.7 0 0 101609.7 
C CFS 0 0.- 149.- 2.50327 1.70240 0 153.22863 

Alamada County Water District Q A F  0 5.7 42000.0 718.2 0 0 42718.2 
C CFS 0 0.00938 6260510 0.99354 0.71510 0 64.31374 

Alameda Cwnty flood Control and Q A F  0 6.2 46000.0 724.5 0 0 46724.5 
Water Conservation D i .  Zone 7 C CFS 0 0.01020 68.- 1.00238 0.78300 0 70.33760 

Future Contractor - South Bay Q A F  0 3.1 2zQCO.O 1506.1 0 0 2350S.1 
C CFS 0 0.00510 9.71132 208117 0.37450 0 1216699 

TOTALS Q A F  0 577.0 4145200.0 2M0020 0 0 43W202.0 
C CFS 0 0.94970 7873.53657 32.23654 228.86694 0 8424.64006 



DELTA THRU BETHANY RESERVOIR - REACH 1 

0.49253919 2141659.9 0.49253919 Q A F  The Metropollan Water District 
0.38604780 0.43929350 0 325231376 0,38604780 0.43929350 C CFS of Swthern Worn la  
0.02529441 109985.2 0.02529441 Q A F  San Bemardino Valley Municipal 
0.02196273 0.02562857 0 185.02810 0.02196273 0.02562857 C CFS Water M c t  
0.00710015 30872.9 0.00710015 O A F  San Gabriel Valley Municipal 
0.00590693 0.00650354 0 49.76378 0.00590693 0.00650354 C CFS Water District 
0.00426510 18545.5 0.00426510 Q A F  San Gorgonio Pass Water Agency 
0.00370274 0.00398392 0 31.19424 0.00370274 0.00398392 C CFS 
0.00142990 6217.5 0.00142990 O A F  Cresu ' iake Arrowhead 
0.00124235 0.00133612 0 10.46632 0.00124235 0.00133612 C CFS Water Agency 
0.01243252 54059.1 0.01243252 Q  AF' Mojave Water Agency 
0.00959042 0.01 101 147 0 80.79588 0.00959042 0.01101147 C CFS 
0.00932434 40544.1 0.00932434 Q A F  Desert Water Agenoy 
0.00810166 0.00871300 0 68.25353 O.M)810166 0.00871300 C CFS 
0.00565335 24581.9 O.M)565335 Q A F  CoachellaValley County Water 
0.00491295 0.00528315 0 41.38982 0.W91295 0.00528315 C CFS Disbia 
0.03321281 144416.0 0.03321281 Q A F  Antelope Valley-East Kern 
O.(m56887 0.02939084 0 215.40855 0.02556887 0.02939084 C CFS Water Agency 
0.00055559 2415.8 0.00055559 Q  AF Latlsmck Creak 
O.OM42BOl 0.00049180 0 3.60581 O.OM42BO1 O.MX)49180 C CFS Irrigation D i d  
0.00417048 18134.1 0.00417048 Q A F  Palmdale Water District 
0.00321215 0.00369131 0 27.06120 0.00321215 0.00369131 C CFS 
0.00485127 21094.3 0.00485127 O A F  Ventura County Flood Control 
0.00373297 0.00429212 0 31.44891 0.00373297 0.00429212 C CFS Diarid 

I 
0.01316740 57254.5 0.01316740 Q A F  Castaic Lake Water Agency 
0.01254914 0.01285827 0 105.72197 0.01254914 0.01285827 CCFS 
0.02828719 122998.4 0.02828719 Q A F  Kern @unty Water Agency 
0.02654817 0.02741768 0 223.65874 0.02654817 0.02741768 C CFS (Munmpal and Industrial) 
0.24410740 1061428.3 0.24410740 Q A F  Kern County Water Agency 
0.36849086 0.30629913 0 3104.40289 0.36849086 0.30629913 C CFS (Agriculture) 
0.01111600 48334.6 0.01 1 11600 Q  AF Santa Barbara County Flood Control 
0.00855074 0.00983337 0 7203691 0.00855074 0.00983337 C CFS and Water Conservation Dibid 
0.00602534 26199.4 0.00602534 O A F  San Luis Obispo County Flood Conml 
0.00463487 0.00533010 0 39.04710 0.00463487 0.00533010 C CFS and Water Conservation District 
0.01351384 58760.9 0.01351384 O A F  Dudley Ridge Water Dffitrict 
0.02064156 0.01707770 0 173.89768 0.02064156 0.01707770 C CFS 
0.02772868 120569.9 0.02772868 Q A F  Tulare Lake Basin Water Storage 
0.04237083 0.03504975 0 356.95897 0.04237083 0,03504975 C CFS Disbia 

I 0.00288041 12524.6 0.00288041 Q  AF Future Contractor - San Joaquln 
0.00221345 0.00254693 0 18.64749 0.00221345 0.00254693 C CFS 
0.00070139 3049.8 0.00070139 Q A F  Empire West Side Irrigation District 
0.00107217 0.00088678 0 9.03266 0.00107217 0.00088678 C CFS 
0.00093521 4066.5 0.00093521 Q A F  County of Kings 
0.00087868 , 0.00090695 0 7.40260 0.00087868 0.00090695 C CFS 
0.00131 785 5730.3 0.00131785 0 AF Oak Flat Water Dirid 
O.Omm456 0:00167121 0 17.05617 0.00202456 0.00167121 C CFS 
0.02341421 101809.7 0.02341421 Q  AF Santa Clara Valley Water Distrid 
0.01818815 0.02080118 0 153.22863 0.01818815 0.02080118 CCFS 
0.00982434 42718.2 0.00982434 Q A F  Alamada County Water District 
0.00763400 0.00872917 0 64.31374 0.00763400 0.00872917 C CFS 

I 
0.01074570 46724.5 0.01074570 Q A F  Alamada County Flood Control and 
0.008349133 0.00954737 0 70.33760 0.00834903 0.00954737 C CFS Water Conservation D k d .  Zone 7 

1 0.00540593 23506.1 0.00540593 Q A F  Future Conbador - South Bay 
0.00144421 0.00342507 0 1216699 0.00144421 0.0@342507 C CFS 

1.00000000 4ME202.0 1.00WX)000 Q AF TOTALS 
1.000~00~11 I.MX)~OM 0 8424.64006 l.OMMO00 1.000ow)(a C CFS , 



Proportionate Use of Each Aqueduct Reach (Continued) 
(in units as indicated) 

REACH 2A - BETHANY RESERVOIR TO ORESTWA CREEK 

The Metropolitan Water Distrid Q A F  0 110651 2011500.0 129875.7 0 2141375.7 
of Southem Cahfomia 

0 3251.84589 

 an ee@,k vaney M u n W  568.3 1 m . o  
Wader hstnd C CFS 0 0.93538 172.33413 11.93185 0.73809 

San Gabriel Valley Municipal Q A F  0 159.5 2BB00.O 2068.8 0 0 
30860.8 

Water Distnd C CFS 0 0.26253 45.15128 3.3490 1.25670 0 49.75703 

San ODrgonio Pass Water Agency Q A F  0 95.8 17300.0 1243.0 0 
0 18543.0 

C CFS 0 0.15760 29.05110 2.01223 0.12679 0 31.19012 

CrestlineLake Amhaad Water Agenoy Q A F  0 a 1  5800.0 416.7 0 0 
6216.7 

C CFS 0 0.05283 9.75185 0.67458 0.03857 0 10.46500 

Moiave Water Agency Q A F  0 279.3 50800.0 3251.9 0 0 54051.9 
C CFS 0 0.45971 70.16895 5.35240 526267 0 80.78402 

Desert Water Agency Q A F  0 209.5 381 00.0 2438.7 0 0 4053a.7 
C CFS 0 0.34482 63.98091 4.01393 0.24980 0 68.24464 

Coachella Valley County Water Distrid Q A F  0 I 27.0 231 W.0 1478.6 0 0 24578.6 
C CFS 0 0.20903 3a.80294 2.43367 0.14777 0 41.- 

Antelope Valley-East Kern Water Agency Q A F  0 746.1 138400.0 5996.8 0 0 144396.8 C CFS 0 1.22803 191.16896 9.87032 14.33767 0 215.37695 

Wercck Creek M~ation Distrkt Q A F  0 125 23CO.O 115.5 0 0 
2415.5 

C CFS 0 0.02057 3.17694 0.19011 023827 0 3.60532 
Palmdale Water Distrid Q A F  0 93.7 173CYJ.O 831.7 0 0 18131.7 

C CFS 0 0.15422 23.89612 1.36B92 1.79221 0 27.05725 

Ventura County Flood Control Distrid Q A F  0 109.0 20000.0 1091.5 0 0 
21091.5 

C CFS 0 0.17941 27.62557 1.71484 2.10390 0 31.44431 

Castah Lake Water Agency Q A F  0 295.8 54200.0 3046.9 0 0 57246.9 
C CFS 0 0.48687 95.2l429 4.79361 5.70156 0 10.70946 

Kern County Water Agency Q A F  0 635.5 119600.0 3382 1 0 0 122982 1 
(Municipal and Industrial) C CFS 0 1.04599 218.C6521 5.56671 0 

0 223.63192 

Kern County Water Agency Q A F  0 5484.0 1M3B00.0 27487.5 0 0 1C61287.5 

V\Shbre)  C CFS 0 9.02629 3058.92860 45.24254 0 0 3104.17114 

Santa Barbara County Flood Control O A F  0 249.7 45486.0 28422 0 0 48326.2 
and Water Conservation D d d  C CFS 0 0.41099 6282884 4.36144 4.83610 0 7202638 

San Luis Obipo County Flmd Control Q A F  0 135.4 25900.0 1195.9 0 0 261 95.9 
and Water Conse~afi~n D m  c CFS 0 0.22286 34.53197 1.88Bm 2.62135 0 39.04134 

Dudley Rage Water D i d  Q A F  0 303.6 57700.0 1053.1 0 0 58753.1 
C CFS 0 0.4997 172.15151 1.73333 0 0 173.88484 

Tulare Lake Basin Water Storage Q A F  0 622.9 118500.0 2053.9 0 0 120553.9 
Disha C CFS 0 1.02525 353.55206 3.38058 0 0 356.93264 

Future Contractor - San Joaqh Q A F  0 64.7 12214.0 308.9 0 0 12522.9 
C CFS 0 0.10649 16.87094 0.50843 126532 0 18.64469 

Empire West Side Irrigation D i  Q A F  0 49.4 15.8 0 0 0 3049.4 
C CFS 0 0.02601 8.95069 0.08131 0 0 9.03200 

County of Kings Q A F  0 21 .O 4000.0 66.0 0 0 4066.0 
C CFS 0 0.03456 729315 0.10863 0 0 7.40178 

Oak Fki Water D i n d  O A F  0 29.6 5700.0 29.6 0 0 5729.6 
C CFS 18 0.04872 17.- 0.04877 0 0 17.05502 

TOTALS Q A F  0 21356.0 3935200.0 197695.0 0 0 4132895.0 
C CFS 0 35.15051 7583.64497 314.75339 225.29194 0 8123.69030 



BETHANY RESERVOR TO ORESTMBA CREEK - REACH 2A 

0.51812971 2141375.7 0.51812971 Q A F  The Metropolitan Water Ditr td 
0.40M9li2 0.45921072 0 3251.84599 0.40029172 0.45921072 C CFS of S w t h  W m i a  
0.M660861 109970.6 0.02660861 Q A F  San Bernardino Vallsy Municipal 
0.022i7340 0.02469101 0 185.OW07 0.02277340 0.02469101 C CFS Water District 
0.00746905 30868.8 0.00746905 Q A F  San Gabd Valley M unieipal 
O.GO612493 0.00679699 0 49.75703 O.GU612493 0.00679699 C CFS Water Disbict 
0.00448669 18543.0 0.0(3448669 Q A F  San Gorgonio Pass Water Agency 
0.00383940 O.OW163W 0 31.19012 0.00383940 O.OW16304 C CFS 
0.001 50420 6216.7 0.00150420 Q A F  CmtkneLake Arrowhead Water Agency 
0.00128821 0.00139620 0 10.46500 0.00128821 0.00139620 C CFS 

54051.9 0.01307846 Q A F  Mojave Water Agency 
0.00994425 0.01 151 136 0 80.76402 0.00994425 0.01151136 C CFS 
0.00980879 40538.7 O.oo96OE79 Q A F  Dsssrt Water Agency 
0.00BQ0070 O.M)910474 0 68.24464 0.0084W70 0.00910474 C CFS 
0.00594707 24578.6 0.00594707 Q A F  Coaohella Valley County Water Distrtd 
0.005094a 0.00552068 o 41.3~43~ 0.0050942~ 0.- c CFS 
0.03493841 144396.8 0.03493E41 Q  AF Antelope Valley-East Kern Water Agency 
0.02651221 0.03072531 0 215.37695 0.02651221 0.03072531 C CFS 
0.00058446 2415.5 0.00058446 Q A F  L'Warock Creek Irrigation District 
0.W044380 0.00051413 0 3.60532 0.00044380 0.00051413 C CFS 

18131.7 0.0438717 Q A F  Palmlab Water District 
O.CM3U)66 O.Mas5891 0 27.05725 0.00333066 0,00385891 C CFS 
0.00510332 21091.5 0.0051~ Q A F  Ventura County flood Control District 
0.03387069 0.00448701 0 31.44431 0.03870690 0.00448701 C CFS 

57246.9 0.01385152 Q A F  Castaic Lake Water Agency 
0.01301249 0.01343201 0 105.70946 0.01301249 0.01343201 CCFS 
0.029756@9 1229821 0.029755B9 Q A F  Kern County Water Agency 
0.02752837 0.02864263 0 223.63192 0.02752837 0.02864263 C CFS (Municipal and Industrial) 

1061287.5 0.25679034 Q A F  Kern County Water Agency 
0.38211343 0.31945188 0 3104.17114 0.38211343 0.31945188 C CFS 

46328.2 0.01169355 Q A F  %a Barbara County flwd Control 
0.- 0.01027988 0 7202638 0.- 0.01027988 C CFS and Water Conservation District 
0.M163U139 26195.9 0.00633839 Q A F  San Luis Obi- County Flood Conbol 
0.00480586 0.00557213 0 39.04134 O.OU480586 0.00557213 C CFS and Water Conservation Distria 
0.01421 597 58753.1 0.01421597 Q A F  Dudley Ridge Water District 
0.02140466 0.01781031 0 173.88484 0.02140466 0.01781031 C CFS 
0.02916936 120553.9 0.02916936 Q A F  Tulare Lake Besin Water Storage 
0.C4393725 0.03655331 0 356.93264 0.04393725 0.03655331 C CFS Distkl 
O.Oa3mOO5 12522.9 O.OCW3005 Q A F  Future Contractor - San Joaquin 
0.00229510 0.00266258 0 18.64469 0.00229510 0.00266258 C CFS 

0.00073784 3049.4 0.(30073784 Q AF Empire West Side Irrigation District 
0.001 11 181 0.013392482 0 9.03200 0.00111181 0.00092482 C CFS 

0.00098381 4066.0 0.00098381 Q A F  County of Kings 
O.Wo91114 0.00044747 0 7.401 78 O.MX)91114 0.00094747 C CFS 
0.00138634 5729.6 0.001 38634 Q A F  O* Flat Water Dktrid 
0.00209942 0.001 74288 0 17.(35502 0.00209942 0,00174288 C CFS 

1 .OmooO00 4132895.0 1 . 0 ~ 0 ~ ) ~  O A F  TOTALS 
1.00000000 1.00000000 0 8123.69030 1.00000000 1,.00000000 CCFS 



TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

UXE- 

.-- EST BRANCH 
SOUTH BAY P 

I COASTAL BRANCH 

3L E A C H  0-lldU 
D P ~ ~ ~ P L A M S  
0 POWERPLANTS 

REACH 28 - ORESTIMBA CREEK TO O'NEILL FOREBAY 

The Metroporm Water Dietrid QAF  
of Southem CaGfornia C CFS 

San Bemardim, Valley Mun'kW Q A F  
Water M C CFS 

San Gabriel Valley M u n W  Q A F  
Water D&id C CFS 

Sari Oorgonio Pass Water Agency Q A F  
C CFS 

CresilineLake Arrowhead Water A g e w  Q A F  
C CFS 

Moiave Water Agency Q A F  
C CFS 

Desert Water Agency QAF  
C CFS 

Coachella Valley County Water oistrid Q A F  
C CFS 

Antelope V&y-East Kern Water Agency . Q A F  
C CFS 

a 
dl 121 131 141 IS) ISI 171 181 

Estimated 
Operational 

Losses 
Withln Reach 

Capacity Provlded in Reach 

Liilerock Creek Irrigation Dietrid 

Maximum Annual 
Entitlements 

Delivered 
from Reach 

w a t e r  supply contractor 

QAF 
C CFS 

Measure 
of Use 

S~b to ta l  
For Delivery 

of 

Palmdale Water District Q A F  
C CFS 

Ventura County Flood Control Distrid QAF 
C CFS 

Castaic Lake Water Agency QAF 
C CFS 

For Compensation Of 

Kern County Water Agency 
(Municipal and Industrial) 

Q A F  
C CFS 

Downstream Operational 

Kem County Water Agency 
(Agriculture) 

Scheduled 

QAF  
C CFS 

~ a i a  ~arbara County Flood Control QAF  
and Water Comervation District c CFS 

San Luk Obispo Cwnty Flmd Control Q A F  
and Water Cowervation D m  C CFS 

Dudley Ridge Water District QAF  
C CFS 

Tubre Lake Basin Water Storage 
Ditricl 

QAF 
C CFS 

Future Contraclor - San Joaquin Q A F  
C CFS 

Empire West Side Irrigation District Q A F  
C CFS 

County d Kings QAF  
C CFS 

TOTALS QAF 
C CFS 



ORESTIMBA CREEK TO O'NEILL FOREBAY - REACH 28 

0.51884901 2130310.5 0.51884901 QAF The Metropordan Water Dirid 
0.400621 94 0.45973548 0 3233.63343 0.40062194 0.4597354 C CFS of %hem California 
0.02664554 1034023 0.02664554 QAF San Bemardim Valley Municipal 
0.02280467 0.0247251 1 0 184.06869 0.02280467 0.02472511 C CFS Water District 
0.00747942 30709.3 0.00747942 QAF San Gabriel Valley Municipal 
0.00613198 0.00680570 0 49.49451 0.00613198 0.00680570 C CFS Wader Dislrid 
0.00449232 18447.2 0.00449292 QAF San Gorgonio Pass Water Agency 
0.00384468 0.00416880 0 31.03244 0.00384468 0.00416880 C CFS 
0.001 50629 6184.6 0.00150629 QAF Crestlinelake Arrowhecpd Water Agency 
0.00128999 0.0139814 0 10.41217 0.00128999 0.00139814 C CFS 
0.01309662 53772.6 0.01309662 QAF Mojave Water Agency 
0.009951 56 001 1 fax 0 80.32432 0.00995156 0.01152409 C CFS 
0.00982240 40029.2 0.00982240 OAF Desert Waler Ageney 
0.00841226 0.00911733 0 67.- 0.0084126 0.00911733 C CFS 
0.00595532 24451.6 0.00595532 Q A F  CoachellaValley County Water Distrid 
0.00510130 0.00552831 0 41.17535 0.00510130 0.00552831 C CFS 
0.03498693 143650.7 0.03498693 QAF Antelope Valley-East Kern Water Agency 
0.02653138 0.03075915 0 214.14892 0.02653138 0.03075915 C CFS 
0.00058526 2403.0 0.00058526 QAF Littlerock Creek lnigation D i i  
0.00044412 0.00051469 0 3.58474 0.00044412 0.00051469 C CFS 
0.00439326 18038.0 0.00439326 QAF Palmiale Water District 
0.00333307 0.00386317 0 26.90303 0.00333307 0.00386317 C CFS 
0.00511041 20982.5 0.00511041 QAF Ventura County Flood Control Dirid 
0.00387348 0.004491 94 0 31.26490 0.00387348 0.00449194 C CFS 
0.01387076 56951.1 0.01387076 QAF Cas& Lake Water Agency 
0.01303626 0.01345351 0 1052259 0.01303626 0.01345351 C CFS 
0.02979820 122346.6 0.02979820 QAF Kern County Water Agency 
0.02757666 0.02868743 0 222.58593 0:02757666 0.02868743 C CFS (Municipal and Industrial) 

1055803.5 025714683 QAF Kern County Water Agency 
0.36346429 0.32030556 0 3095.14486 0.36346429 0.32030556 CCFS (Agriculture) 
0.01170979 48078.5 0.0117o979 QAF Santa Barbara County flocd Control 
0.00887259 0.01029119 0 71.61539 0.00887259 0.01029119 CCFS and Water Consewation D i  

I 0.00634718 26060.5 0.00634718 QAF San Luis Obi- County Flood Control 
0.00480931 0.00557824 0 38.81848 0.00480931 0.00557824 C CFS and Water Consewation mstrict 
0.01423570 58449.5 0.01423570 QAF Dudley Ridge Watar D i i  
0.02148106 0.01785838 0 173.38514 0.02148106 0.01785838 CCFS 

1 0.02920987 119931.0 0.02920987 Q  AF Tulare Lake Basin Water Storage 
0.04409415 0.03665201 0 355.90739 0.04409415 0.03665201 C CFS Dislkl 
O.O(MM426 12458.2 O.OMM426 QAF Future Contractor - San Joequin 
0.00229674 0.00266550 0 18.5U)20 0.00229674 0.00266550 C CFS 

0.00073885 3033.6 0.00073885 QAF Empire West Side Irrigation District 
0.001 11 577 O.OUJ92731 0 9.00599 O.Wl11577 O.MX)92731 C CFS 

0.00098518 4D45.0 0.00098518 QAF County of Kings 
0.00091274 0.00044896 0 7.36722 0.00091274 O.OWS4896 C CFS 

1.0000MMO 4105839.0 1 ,00000000 QAF TOTALS 
1.00000000 1 . 0 0 0 0  0 8071.53349 1.000MWW) 1.OM#10000 C CFS 



TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

NORTH 
LRMEPBWPi 

EST BRANCH 
SOUTH BAY , 

I COASTAL BRANCH 
\ 
.P--- 

assE2 

ik ,,08-, 
0 WUPhlQPLMITs 
0 POWWPL4NTS 

Maximum Annual Estimated Capacity Provided in Reach 
Water Supply Contractor Measure Entitlements Operational . 

of Use Delivered Losses For Delivery For Compensation Of 
from Reach Within Reach of Operational Scheduled Downstream Subtotal 

Entitlements Losses Outages Regulation 

111 121 131 141 IS) 161 171 181 

REACH 3 - O'NEILL FOREBAY TO 00s AMIGOS PUMPING PLANT 

The Metropobn Water Distrid Q A F  0 3668.3 2011500.0 115311.4 0 0 2126811.4 
of Sordhern Ca610rnia C CFS 0 6.03777 2863.14266 180.15632 164.57517 0 3227.87415 
San Bemardm Valley Municipal Q A F  0 188.4 102600.0 6622.6 0 0 109226 
Water Dklricl C CFS 0 0.31OW 172.33413 10.70070 0.73809 0 183.77292 

San Gabriel Valley Municipal O A F  0 52.9 28800.0 1858.9 0 0 30658.9 
Water Distria C CFS 0 0.08707 45.15128 3.0(3357 1.25670 0 49.41155 

San Gorgonio Pass Water Agency Q A F  0 31.8 17300.0 1116.9 0 0 16416.9 
C CFS 0 0.05234 29.05110 1.80468 0.12679 0 30.98257 

CrestlineLake Arrowhead Water Agency Q A F  0 10.6 5800.0 374.4 0 0 6174.4 
C CFS 0 0.01745 9.75185 0.60496 0.03857 0 10.39538 

M o w  Water Agency O A F  0 92.6 50800.0 2884.3 0 0 53684.3 
C CFS 0 0.15241 70.16895 4.74736 5.26267 0 80.17898 

Dsssrl Water Agenoy Q A F  0 69.4 381 00.0 2163.0 0 0 40263.0 
C CFS 0 0.11423 63.98031 3.56015 0.24980 0 67.79086 

Coachella Valley County Water District Q A F  0 42.1 23100.0 1311.4 0 0 2441 1.4 
C CFS 0 0.06929 38.80294 2.15847 0.14777 0 41.10418 

Antelope Valley-East Kern Waler Agency O A F  (I 247.4 138400.0 5014.7 0 0 14341 4.7 
C CFS 0 0.40720 191.16896 8.25385 14.,33767 0 213.76048 

LitUerock Creek Irrigation Distrid Q A F  0 4.1 2300.0 99.1 0 0 2399.1 
C CFS 0 0.00675 3.17694 0.16311 0.23827 0 3.57832 

Paldale Water District Q A F  0 31.1 17300.0 708.4 0 0 18OUB.4 
C CFS 0 0.05119 2389612 1.16598 1.79221 0 26.85431 

Ventura County Flood Control District Q A F  0 36.1 20000.0 948.0 0 0 20948.0 
C CFS 0 0.05942 27.62557 1.47864 2.10390 0 31.20811 

Castaic Lake Water Agency Q A F  0 98.1 54200.0 2657.6 0 0 56857.6 
C CFS 0 0.16147 95.21429 4.15285 5.70156 0 105.06870 

Kern County Water Agency O A F  0 210.7 119600.0 2545.6 0 0 122145.6 
( M u n w  and Industrial) C CFS 0 0.3468 218.06521 4.18988 0 0 222.25509 

Kern County Water Agency Q A F  0 1818.0 l(a3800.0 20269.3 0 0 1054069.3 
(Agriculture) C CFS 0 2.99230 3058.92860 33.36188 0 0 309229048 

~ a n t a  B& County Floal Control Q A F  0 828 45486.0 2513.5 0 0 47999.5 
and Water Consewdon D i  C CFS 0 0.13628 MB2884 3.82042 4.83610 0 71.48536 

San Luis Obiga County Flood Conbol Q A F  0 44.9 25WJ.O 1017.7 0 0 26017.7 
and Water Consewdon D i d  C CFS 0 0.07390 34.53197 1.59472 262135 0 38.74804 

Dudley Wge Water D i  Q A F  0 100.6 57700.0 6B.5 0 0 58353.5 
C CFS 0 0.16558 172.15151 1.07562 0 0 173.22713 

Tulare Lake Basin Water Storage O A F  0 206.5 118500.0 1234.0 0 0 119734.0 
District C CFS 0 0.33988 353.55206 2.03108 0 0 355.58314 

Future Contractor - San Joaquin O A F  0 21.4 12214.0 223.7 0 0 12437.7 
C CFS 0 0.03522 16.87041 0.36819 1.26532 0 18.50445 

Empire West S i i  Irrigation Ditrid Q A F  0 5 2  3000.0 28.6 0 0 3028.6 
C CFS 0 0.00B56 8.95069 0.04707 0 0 8.99776 

County of Kings Q A F  0 7.0 4000.0 33.4 0 0 40G8.4 
C CFS 0 0.01152 7.29315 0.06320 0 0 7.35635 

TOTALS O A F  0 7070.0 3929503.0 169595.0 0 0 4099085.0 
C CFS 0 11.63674 7566.63867 268.50271 225.29194 0 8060.43333 



Cepeolty Provlded in Reac for Allocation 
of Cepltal Costs of Mlnlmum O M P m  Costs Measure Supply Contractor Ratios of Average For Requested Total for Ratios of Average of Use 

1 Totel of Excess Water Supply Total of  
, Reach Use Ratios Peeking Contractors Resoh Use Ratios 

191 1101 It11 1121 1131 I141 1111 

O'NEILL FOREBAY TO DOS AMlQOS PUMPMQ PLANT - REACH 3 

I 

0.51 884901 2126811.4 0.51884901 Q A F  The Matropornan Water Dirid 
i 0.40045913 0.45965407 o 3227.87415 0.40045913 0.45965407 c CFS of southern Cahtornia 

0.02664554 1092226 0.02664554 Q A F  San Bemardino Valley Municipal 
0.0~79438 0.02472246 0 183.77292 0.0~79938 0.0247~246 c CFS Water M d  
0.00747443 30658.9 0.00747943 Q A F  San Gabriel Valley Municipal 
0.00613014 0.00680478 0 49.41155 0.00613014 0.00680478 C CFS Water District 
0.00449292 18416.9 0.- Q A F  San Gorgonio Pass Water Agency 

I 0.00384378 0.00416835 0 30.98257 0.00384378 0.00416835 C CFS 
0.00150628 6174.4 0.001 50628 Q A F  CrestlineLake Amhead  Water Agency 
O.CO128968 0.001 39798 0 10.39538 0.00128968 0.00139798 C CFS 
0.01309662 53684.3 0.013W662 Q A F  Mojave Water Agency 

1 0.00994723 0.01 152193 0 80.17898 0.00994723 0.01152193 C CFS 
0.00982241 40263.0 0.00982241 Q A F  Desert Water Agency 
0.00841032 0.00911637 0 67.79086 0.W1032 0.00911637 C CFS 
0.00595532 2441 1.4 0.00595532 Q A F  CoachellaValley County Water Districl 
0.00510012 0.0(]552772 0 41.10918 0.00510012 0.00552772 C CFS 
0.03498692 142414.7 0.03498692 Q A F  Antelope Valley-East Kern Water Agency 
0.02651973 0.03075332 0 213.76048 0.02651973 0.03075332 CCFS 
0.00058528 2399.1 0.00058528 Q A F  LiirookCreek Irrigalion Di i r id 
O.OIX4439 0.00051461 0 3.57832 0.00044394 0.00051461 C CFS 

1 0.00439326 18008.4 0.00439326 Q A F  Palmdale Water Dirid 
0.00333162 0.0(3386244 0 26.85431 0.00333162 O.GiJ386244 C CFS 
0.0051 1040 

i 
20948.0 0.00511040 Q A F  Ventura County Flood Control Distrid 

0.W7177 0.00449108 0 31.20811 0.00387177 0.00449108 C CFS 
0.01387077 56857.6 0.01387077 Q A F  Castaic Lake Water Agency 
0.01303512 0.01345294 0 105.06870 0.01303512 0.01345294 C CFS 

I 0.02979819 122145.6 0.02979819 Q A F  Kern County Water Agency 
0.02757359 0.02668589 0 222.25509 0.02757359 0.02668589 C CFS (Municipal and Industrial) 
0.25714683 I 1054069.3 0.25714683 Q A F  Kern County Water Agency 
0.38363824 0.32039254 0 309229048 0.38363824 0.32039254 C CFS (Agriakure) 
0.01 170978 47999.5 0.01 170978 Q A F  Santa Barbara County Flood Contml 
0.00886868 0.01028923 0 71.48536 0.00886868 0.01026923 C CFS and Water Consewation D i  

I 0.00634718 26017.7 0.00634718 Q A F  San Luis Obispo County Flood Control 
0.00480719 0.00557719 0 38.74804 0.00480719 0.00557719 C CFS and Water Conservation D i d  
0.01423570 58353.5 0.01423570 Q A F  Dudley Ridge Water D i d  

I 0.021491 04 0.01786337 0 173.22713 0.02149104 0.01786337 C CFS 
0.02920986 119734.0 0.02920986 O A F  Tulare Lake Besin Water Storage 
0.0441 1464 0.03666225 0 355.58314 0.04411464 0.03666225 C CFS Disbiet 

I 
O.OMM426 12437.7 0.00303426 Q A F  F ~ u r e  Contractor - San Joaquin 
O.GU229572 0.00266499 0 18.50445 0.00229572 0.00266499 C CFS 
0.00073885 3028.6 0,00073885 O A F  Empire West Sida lnigation D i r i d  
0.001 11 629 O.WO92757 0 8.99776 0.001 11629 O.OaJ92757 C CFS 

0.00098519 4038.4 0.00098519 Q A F  County of Kings 
I 0.00091265 0.00094892 0 7 . 3 W  0.00091265 0.00094892 C CFS 

1 .om00000 4099095.0 1.00000000 Q A F  TOTALS 
1.0000M)00 1.00000000 0 8060.43333 1.00000000 1.00000000 C CFS 

1 
1 



TABLES B-1& B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

NORTH 

'--0 
P m m m  lNcE 

SOUTH BAY 
WEST BRANCH 

, 
I COASTAL BRANCH 
\ 
-n---- 

*\ 
s.!Ba 

2 Em!,E-- 

0 P ~ O P L A M S  
0 POWERPLANTS 

Maximum Annual Estimated Capacity Provided in Reach 
Water Supply Contractor Measure Entitlements Operational 

of Use Delivered Losses For Delivery For Compensation Of 

11) 121 131 141 15) IS1 17) 

REACH 4 - 00s AMIGOS PUMPING PLANT TO PANOCHE CREEK 

The Metropoh Water D i  QAF 0 4565.9 2011500.0 111643.1 0 0 2123143.1 
of Southern Cahlornla C CFS 0 7.51516 2863.14266 174.11855 184.57517 0 3221.83638 

San Bemardim Valley Municipal QAF 0 234.5 1026W.O 6434.2 0 0 1OW34.2 
Water Dkld C CFS 0 0.38597 172.33413 10.39060 0.75809 0 183.46282 
San Gabriel Valley Municipal QAF 0 65.8 28800.0 1806.0 0 0 30606.0 
Water Distrid C CFS 0 0.10830 45.15128 291650 1.25670 0 49.32448 
San Gorgonio Pass Water Agency QAF 0 39.5 173m.O 1085.1 0 0 18385.1 

C CFS 0 0.06501 29.05110 1.75234 0.12679 0 30.93023 
CrestlineLaks Arrowhead Water A g e w  QAF 0 13.3 580.0 363.8 0 0 6163.8 

C CFS 0 0.02189 9.75185 0.58751 0.03857 0 10.37793 
Mojave Water Agency QAF 0 115.2 WmJ.0 2791.7 0 0 53591.7 

C CFS 0 0.18961 70.16895 4.59495 526267 0 80.02657 , 

Dasefl Water Agenoy OAF 0 86.4 381 00.0 2093.6 0 0 40193.6 
C CFS 0 0.14221 63.98091 3.44592 0.24980 0 67.67663 

Coachella Vaby County Water Distrid QAF 0 524 231 ~ 0 . 0  1269.3 0 0 24369.3 
C CFS 0 0.08625 38.80284 208918 0.14777 0 41.03889 

Antelope Valley-East Kern Watw Agency QAF 0 341.9 13840(10 4767.3 0 0 143167.3 
C CFS 0 0.50678 191.16896 7.84665 14.33767 '0 213.35328 

LittlerockCreek Irrigatbn D ' i  OAF 0 5.1 2300.0 95.0 0 0 2395.0 
C CFS 0 0.008S9 3.17694 0.15636 0- 0 3.571 57 

Paldab Water Distrid QAF 0 39.7 17300.0 677.3 0 0 17977.3 
C CFS 0 0.06370 23.89612 1.11479 1.79221 0 26.80312 

Ventura County F l d  Conbol D i  QAF 0 45.0 20000.0 91 1.9 0 0 2091 1.9 
C CFS 0 0.07407 27.62557 1.41923 2.10390 0 31.14870 

Castaic Lake Water Agency QAF 0 l a 1  54200.0 2559.5 0 0 56759.5 
C CFS 0 0.20097 95.21429 3.99138 5.70156 0 104.90723 

Kern County Water Agency QAF 0 2622 119600.0 2334.9 0 0 121934.9 
(Municipal and Industrial) C CFS 0 0.43156 218.06521 3.84309 ' 0 0 221.90830 

Kern County Water Agency QAF 0 22629 1M3BM.O 18451.3 0 0 1052251.3 
(Aghbre)  C CFS 0 3.72458 3058.92860 30.36958 0 0 3069.29818 

Santa Barbara County M Control QAF 0 1 03.0 45486.0 2430.7 . 0 0 47916.7 
and Water Consewation D i  C CFS 0 0.16953 6282884 3.68414 4.83610 0 71.34908 

San Luis Obispo County Flood Conlrol QAF 0 55.9 25000.0 972.8 0 0 25972.8 
and Water Conse~ation D i  C CFS 0 0.04201 34.53197 1.52081 2.621 35 0 38.67414 

Dudley Ridge Water D ' i  QAF 0 125.3 57700.0 552.9 0 0 W252.9 
C CFS 0 020624 172.15151 0.91OM 0 0 173.06155 

Tulare Lake Bas'i Water Storage QAF 0 257.0 118500.0 1027.5 0 0 119527.5 
Districr C CFS 0 0.42300 353.55206 1.691 19 0 0 35524325 

Future Contrador - San Joequin QAF 0 26.7 12214.0 202.3 0 0 12416.3 
C CFS 0 0.04395 16.87094 0.33297 1.26532 0 18.46923 

Empire West Side Irrigation District Q  AF 0 6.5 3000.0 23.4 0 0 3023.4 
C CFS 0 0.01070 8.95069 0.03B51 0 0 8.98920 

County of Kmgs OAF 0 8.7 4000.0 31.4 0 0 4031.4 
C CFS 0 0.01432 7.28315 0.05168 0 0 7.34483 

TOTALS QAF 0 m . 0  3929500.0 162525.0 0 0 4092025.0 
C CFS 0 14.48420 7566.63867 256.86598 225.29194 0 8048.79659 



Proportionate Use 
for Allocation Capaclty Ptovlded in Reaoh for Allocation 

, of Capltal Costs of Mlnlmum OMPIR Costs Measure 
Ratios of Average For Requested Totel for Ratios of Average of Use Water Supply Contractor 

TOM of Excess Water Supply Total of 
, Reaoh Use Ratlos Peaklng Contractors Reach Use Ratlos 

IS) I101 111) ((21 1131 1141 1151 

DOS AMGOS PUMPING PLANT TO PANOCHE CREEK - REACH 4 

0.518849W 2123143.1 0.51884600 Q A F  The Metropolkin Wger O'ietrid 
0.40028766 0.45956848 0 321.83638 0.40028796 . 0.45956848 C CFS of Scuthern Caldonua 
0.02664554 109034.2 0.M6M554 Q A F  San Bsrnardii Valley Municipal 
0.0279382 0.02471&68 0 183.46282 0.0279382 0.02471968 C CFS W&r Distrid 
0.00747943 30606.0 0.00747943 Q A F  San Gabrid Valley Municipal 
0.00612818 0.00680380 0 49.32448 0.00612818 0.00680380 C CFS Water W 
0.00049291 18385.1 0.00049291 Q A F  San Gorgonb Pase Water Agency 
0.00084284 0.00416787 0 30.93023 0.00084284 0.00416787 C CFS 
0.00160630 6163.8 0.00150630 Q A F  CrestlineLake Arrowhead Water Agsnoy 
O.Wl2893E 0.00139784 0 10.37793 0,00128938 0.00139784 C CFS 
0.01309662 53591.7 0.01309662 Q A F  M o m  Water Agency 
O.OW94267 0.01 151965 0 80.@2657 0.00994267 0.01151965 C CFS 
0.009S2242 40193.6 0.00982242 Q A F  Desstl Water Agancy 
O.OOB60829 0.0091 1536 0 67.67663 0.00840829 0.00911536 C CFS 
0.00595532 24369.3 0.- O A F  Coachsk Valley County Water Distrid 
0.005098(19 0.00552710 0 41.03989 0.K609W9 0.00552710 C CFS 
0.03498691 143167.3 O.WQ9B641 Q A F  Antelope Valley-East Kern Wrder Agency 
0.02650748 0.03074719 0 213.35328 0.02650748 0.03974719 C CFS 
0.00058528 2395.0 0.00058528 Q A F  LierockCreek Irrigation Dietrid 
O.WC44374 0.00051451 0 3.57157 O.O(a44374 0.00051451 CCFS 
0.004393# 17977.3 0.00439325 Q A F  Paldale Water District 
0.00333008 0.00366167 0 26.80312 0.00333008 0.00366167 C CFS 
0.00511040 20911.9 0.00511040 Q A F  Ventura County F l d  Control Dietrid 
0.00386998 0.00149019 0 31.14870 0,00386998 0.00449019 C CFS 
0.01387076 55759.5 0.01387076 Q A F  Catak Lake Water Agency 
0.0130339) 0.01345233 0 104.90723 0.01303390 0.01345233 C CFS 
0.02979818 121934.9 0.02979818 Q A F  Kern Cwnty Water Agency 
0.02757037 0.M868428 0 221.90830 0.M751037 0.0266E428 C CFS (Munidpa) and Industrial) 
0.25714684 1052251.3 0.25714684 Q A F  Kern County Water Agency 
0.3&3@113 0.32048398 0 3089.29818 0.38382113 0.32048398 CCFS (Agriculture) 
0.01 170978 47916.7 0.01170878 Q A F  Santa Barbara County,flooql Cpntrol 
0.00886456 0.01028717 0 71.34908 O.W)886456 0.01028717 C CFS and Water Consewahon Dtstnd 
0.00634718 25972.8 0.W634718 O A F  San Luis Obispo Cwnty F l d  Conbol 
O.@JJ480466 0.00557607 0 38.67414 0.00480496 0.00557607 C CFS and Water Consswation D~t rb i  
0.01423571 58252.9 0.01423571 Q A F  Dudley Ridge Water O ' i  
0.02150154 0.01786863 0 173.06155 0.02150154 0 . 0 1 7 ~  C CFS 
0.02920987 119527.5 0.02920987 Q A F  Tulare Lake Besin Water Storage 
0.04413619 0.03667303 0 355.24325 0.04413619 0.03667303 C CFS Distrid 
O.OQU)3427 12416.3 O.Oa3U.3427 Q A F  Future Contractor - San Joaquin 
0.0m29466 0.00266446 0 18.46923 0.0022SW 0.- C CFS 
0.00073885 3023.4 0.00073885 Q A F  Enqdre West Si irrigation D ' i  
0.001 11684 0.00092785 0 8.98920 0.00111684 0.00092785 C CFS 

0.00098518 4031.4 0.00098518 Q A F  
0.00091254 0.00(394886 0 7.34483 0.00391254 0.00094886 C CFS 

County of Kings 

1 .OMOOOM) 4092025.0 1.000000M Q A F  TOTALS 
1.000000 1 . m  0 8W8.78659 1.000MOa) 1.00000000 C CFS 



TA~LES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

UMEPERRB 

---a WEST BRANCH 
SOUTH BAY 

I COASTAL BRANCH 
\ 
LC---- 

*\ 
CEGMD 

8 ,DEF.mw,, 
0 PUK=lNQPL&NlS 
0 POwERPU\NTS 

Maximum Annual Estimated Capacily Provided in Reach 

Water Supply Contractor Measure Entitlements Operational 
of  Use Delivered Losses For Delivery For C~mpensation Of 

from Reach Wilhin Reach of Operational Scheduled Downstream Subtotal 
Enlltlernents Losses Outages Regulation 

111 121 131 I41 151 IS1 M 181 

REACH 5 - PANOCHE CREEK TO FIVE POINTS 

The Metmpolhan Wata D& QAF 0 6877.3 2011500.0 107077.2 0 0 21185772 
of SwtIlenl cddomia C CFS 0 11.31957 2863.14266 166.60339 184.57517 0 3214.32122 

Sen Bsmardii Valley Municipal OAF 0 3532 1UZ600.0 6199.7 0 0 109799.7 
Water Distrid C CFS 0 0.58134 17233413 10.- 0.73809 0 183.07685 

San Gabriel Valley Municipal QAF 0 99.1 29800.0 1740.2 0 0 305402 
Water Dlstrid C CFS 0 0.16311 45.15128 280820 125670 0 49.21618 

San Gorgonio Pass Water Agency QAF 0 59.6 17300.0 1045.6 0 0 18345.6 C CFS 0 O.OS310 29.05110 1.68732 0.12679 0 30.86521 

CrestGnoLah Arrowhead Water Agew QAF 0 20.0 5B00.0 350.5 0 0 6150.5 
C CFS 0 0.- 9.75185 0.56562 0.03857 0 10.356W 

M o w  Water Agency QAF 0 173.6 60800.0 2676.5 0 0 53476.5 
C CFS 0 028573 70.16895 4.40534 526267 0 79.83696 

Dsssrt Water Agency QAF 0 1302 381 00.0 2007.2 0 0 401072 
C CFS 0 021430 6S98091 3.30371 024980 0 67.53442 

CoaohalkVaUey CountyWrder Distrid Q  AF 0 78.9 231 00.0 1216.9 0 0 24316.9 
C CFS 0 0.12986 30.602% 2.- 0.14777 0 40.85364 

Antelope Vallay-East Kern Water Agency QAF 0 463.7 138400.0 4459.4 0 0 142859.4 
C CFS 0 0.76322 191.16896 7.33987 14.33767 0 212.84650 

LMerock Creek Irrigation D i  Q A F  0 7.8 2300.0 89.9 0 0 neS.9 
C CFS 0 0.01284 3.17694 0.14797 023821 0 3.56318 

Palmdale Water Distrid QAF 0 582 17300.0 638.6 0 0 17438.6 
C CFS 0 0.09579 23.I(9612 1.05109 1.7-1 0 26.73942 

Ventura County Flood Control D i  QAF 0 67.7 2Mm.O 866.9 0 0 20866.9 
C CFS 0 0.11143 27.62557 1.34516 2.10390 0 31.07463 

Ca&k Lake Water Agency QAF 0 183.9 54200.0 2437.4 0 0 56637.4 
C CFS 0 0.30269 95.21429 3.79041 5.701 56 0 104.70626 

Kern County Water Agency QAF 0 395.0 119600.0 20727 0 0 1216727 
(Municipal and Industrial) C CFS 0 0.65014 218.06521 3.41152 0 0 221.47673 

Kem County Water Agency QAF 0 3408.5 1033800.0 16188.4 0 0 1049988.4 
(Agriculture) C CFS 0 5.61016 3058.92860 26.64500 0 0 3085.57360 

Santa Barbam County Flood Control QAF 0 1552 45486.0 a 7 . 7  ' 0 0 47813.7 
and Water Consewdon D m  C CFS 0 0.25545 6282884 3.51460 4.83610 0 71.17955 

San Luis Obispo County Flocd Control QAF 0 84.1 25OOJ.O 916.9 0 0 25916.9 
and Water Consewation D i  C CFS 0 0.1- 34.53197 1.42881 2.62135 0 38.58213 

Dudley Ridge Water District QAF 0 188.7 57700.0 47.6 0 0 58127.6 
C CFS 0 0.31059 172.15151 0.70380 0 0 172.85531 

T u b  Lake Basin Water Storage QAF 0 3872 118500.0 770.5 0 0 118270.5 
Distrid C CFS 0 0.63730 353.55206 126819 0 0 354.82025 

Fulwe Contractor - San Joaquin Q A F  0 402 12214.0 175.6 0 0 12389.6 
C CFS 0 0.06617 16.87046 0.2- 1.26532 0 18.42529 

Empire Wsst Side mation Dith3 QAF 0 9.8 300.0 16.9 0 0 3016.9 
C CFS 0 0.01613 8.95069 0.02782 0 0 8.97851 

CoUntYofKhs Q A F  0 13.1 4000.0 227 0 0 40227 
C CFS 0 0.02156 729315 0.037S 0 0 7.33051 

TOTALS QAF 0 13255.0 3928500.0 153725.0 0 0 40m225.0 
C CFS 0 21.81682 7566.63867 242.38178 225.29194 0 8034.31239 



PANOCHE CREEK TO FNE PONTS - REACH 5 

0.51884900 21185772 0.51884900 Q A F  The Metropolitan Water Dirid 
0.40007421 0.459461 61 0 3214.32122 0.40007421 0.45946161 CCFS of Soulhem Casfornia 
0.02664553 108799.7 0.02664553 Q A F  San Bemardim Valley Municipal 
0.02278687 0.02471620 0 183.07685 0.02278687 0.02471620 C CFS Wader District 
0.00747943 30520.2 0.00747943 Q A F  San Gabriel Valley Municipal 
0.00612575 0.00680259 0 49.21618 0,00612575 0.00680259 CCFS Water District 

I 0.00449292 18345.6 0.00449292 Q A F  San Gorgonio Pass Wafer Agenoy 
0.00384167 0.00416730 0 30.86521 0.00384167 0.00416730 C CFS 
0.001 50628 6150.5 O.Wl50M8 Q A F  CrestReLake Arrowhead Water Agency 

I 
0.00128898 0.00139763 0 10.35604 0.00128898 0.00139763 C CFS 
0.01309663 53476.5 0.01309663 Q A F  M o b  Water Agency 
0.00993700 0.01 151681 0 79.83696 0.00993700 0.01151681 C CFS 
0.00982243 40107.2 0.00962243 Q A F  Desert Water Agency 
0.00840575 0.0091 1409 0 67.53442 O.MY140575 0.00911409 CCFS 
0.00595532 24316.9 O.Co595532 Q A F  Coachella Valley County Waler Distrid 
0.00509734 0.0552633 0 40.95364 0 . m 7 3 4  0.00552633 C CFS 
0.03498690 142859.4 0.03498690 Q A F  Antelope Valley-East Kern Water Agency 
0.02649219 0.03073954 0 21284650 0.02649219 0.03073954 C CFS 
0.00058530 2389.9 0.00058530 Q A F  Lierock C m k  Irrigation Dirid 
0.00044350 0.00051440 0 3.56318 O.M)044350 0.00051440 C CFS 

I 0.00439324 17938.6 0.0'339324 Q A F  Palmdale Water District 
0.00332815 0.00386070 0 26.73942 0.00332815 0.00386070 C CFS 
O.W)511040 20866.9 0.00511040 Q A F  Ventura County Flood Control Dirid 
0.003~im4 0.00448907 o 31.07463 0.0ms6774 0.00448907 c CFS 
0.01 387075 56637.4 0.01387075 Q A F  Castaic Lake Water Agency 
0.01303239 0.01345157 0 104.70626 0.013W239 0.01345157 C CFS 
0.02979819 1216727 0.02979819 Q A F  Kern County Water Agency 
0.02756636 0.02868227 0 221.47673 0.02756636 0.02868227 C CFS (Mun- and Industrial) 

I 025714684 1049988.4 0.25714684 Q A F  Kern County Water Agency 
0.38404949 0.32059816 0 3085.57360 0.38404949 0.32059816 C CFS (Agricuhure) 

0.01 170979 47813.7 0.01170979 Q A F  Santa Barbara County Flood Control 
0.00885945 0.01028462 0 71.17955 0.00885945 O.O1M&162 C CFS and Water Consewation Ditriol 
0.00634716 25916.9 0.00634716 Q A F  San Luk Obispo County Flood Control 
0.00480217 0.00557467 0 38.58213 0.00480217 0.00557467 C CFS and Water Consawation D i  
0.01423571 58127.6 0.01423571 Q A F  Dudley Rigs Water D i k l  
0.02151464 0.01787517 0 172.65531 0.02151464 0.01787517 C CFS 
0.M9209BB 119270.5 0.02920988 Q A F  Tulare Lake Basin Water Storage 
0.04416311 0.03668649 0 354.82025 0.04416311 0.03668619 C CFS Disbid 

I O.O03@3427 12389.6 0.00303427 Q A F  Future Contrador - San Joaquin 
0 . m 3 3 2  0.- 0 18.42529 0.00229332 0.00266380 C CFS 

0.00073885 3016.9 0.00073885 Q A F  Empire West Sids Irrigation District 
0.001 11752 O.WO92819 0 8.97851 0.00111752 0.00092819 C CFS 

O.OM98518 4-7 0.00098518 Q A F  Cowdy of Kings 
0.00091240 0.00094879 0 7.33051 0.00091240 0.00094879 C CFS 

1 .- 4083225.0 1.oMooMa Q A F  TOTALS 
1.- 1.- 0 8034.31239 l.OOOOXC0 1.CWWOW C CFS 



TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

LAkEPE.QR.6 

LUS RESERVOIR 

--* 
SOUTH BAY 

I I COASTAL BRANCH I 

REACH 6 - FIVE POINTS TO ARROYO PASAJERO 

The Ma~opolitan Water D i  
0fSoulhsmCaflomia 

QAF 
C CFS 

(11 121 131 (41 151 161 171 181 

Estimated 
Operational 

Losses 
Withln Reach 

water Supply Contractor 
Capacity Provided in Reach 

Sari B~+~ino VaUey Municipal O A F  
Water hstnot C CFS 

San Gabriel Valley Municipal Q A F  
Water Distrid C CFS 

San GDrgonio Pass Water Agency QAF 
C CFS 

CrestrmeLake Amhead Water Agency OAF 
C CFS 

Measure 
of Use 

Subtotal 
For Delivery 

of 
Entitlements 

Moiave Wafer Agency O A F  
C CFS 

Dasa~l Water Agancy Q A F  
C CFS 

CoachaUaVaIlsy County Water Distrid QAF 
C CFS 

Maximum Annual 
Entitlements 

Delivered 
from Reach 

Antelope Valley-East Kem Wabr Agency OAF 
C CFS 

LatlerockCreek higalion D'irid Q A F  
C CFS 

For Compensation Of 

Palmdale Water District QAF 
C cfs 

Verdura County Flmd Control Distrid QAF 
C CFS 

Operational 
Losses 

&tab Lake Water Agency 

Kern County Water Agency 
(Munkipd and Industrial) 

Kem County Water Agency 
( A n d r e )  

Santa Barbara County F l d  Control 
and Water Consswation D i d  

San Luis Obispo County Flood Contml 
and Wcder Consewdon D'SrkI 

Scheduled 
Outages 

QAF 
CCFS 

Downstream 
Regulation 

OAF 
C CFS 
QAF 
C CFS 
OAF 
C CFS 
QAF 
C CFS 

Dudley Ridge Water D i  OAF 0 60.3 57700.0 230.9 0 0 57638.9 
C CFS 0 0.09925 17215151 0.39321 0 0 172.54472 

Tulere Lake Basm Water Storage Q A F  0 123.7 118500.0 383.3 0 0 110803.3 
Lk tk l  C CFS 0 0203k0 353.55206 0.63089 0 0 354.10295 

Fldwe Contrador - San Joaquin QAF 0 12.9 12214.0 135.4 0 0 12349.4 
C c f S  0 0.02123 16.87094 0.22'206 1.26532 0 18.35912 

Empire West Sida lnigetion D&id O A F  0 3.1 3000.0 7.1 0 0 3007.1 
C CFS 0 0.00510 8.95069 0.01169 0 0 8.96230 

County of Kings QAF 0 4.2 4000.0 9.6 0 0 4009.6 
C CFS 0 0.00691 729315 0.01500 0 0 7.308% 

TOTALS Q  AF 0 4235.0 3429500.0 1WO.O 0 0 4069970.0 
C CFS 0 6.97052 7566.63867 220.56496 225.29194 0 001249557 



I 
FIVE POINTS TO ARROYO PASAJERO - REACH 6 

0.51884901 2111699.9 0.51884901 Q A F  The Metropolitan Water Diiric! 0.39975082 0.45929991 0 3203.00166 0.39975082 0.45929991 C CFS of Swthern Cahfornia 
0.- 108446.5 0.02664553 Q A F  San Bernardiro Valky Municipal 0.02277636 0.02471095 0 182.49551 o.mn636 0.02471095 c CFS Water Lktrid 
0.00747944 3M41 .I 0.00747944 Q A F  San Gabriel Valley Munioipal 0.00612207 0.00680076 0 49.05307 0.00612207 0.00680076 C CFS Water District 
0.0449291 18286.0 0.00449291 Q A F  San GDrgonio Pass Water Agency O.OM83984 0.00416MO 0 30.76712 O.O(a83989 0.00416640 C CFS 
0.001 50628 6130.5 0.00150628 Q A F  CrestlineLake Arrowhead Water Agency 0.00128838 0.00139733 0 10.32312 0.00128838 0.0013978 CCFS 
0.01309663 53302.9 0.01309663 
O.W)992840 0.01151251 Q A F  Mojave Water Agency 

0 79.55122 0.00992840 0.01151251 C CFS 
O.KS82243 39977.0 0.00982243 
0.00840184 0.00911216 Q A F  Desert Water Agemy 

0 67.32012 0.00840184 0.00911216 C CFS 
0.00595533 24238.0 0.00595533 
0.00509501 0.00552517 Q A F  Coachalh Valley County Water Distrid 

0 40.82378 0.00509501 0.00552517 C CFS 
0.03498692 142395.7 0.03498692 Q A F  Antelope Valley-East Kern Water Agency 0 . ~ 6 4 6 ~ 0 7  0.030~799 o 212.08328 0.02646907 0.03072799 c CFS 
0.00058529 23821 0.00059529 Q A F  LiierockCresk higation Diirid 0.00044310 0.00051419 0 3.55031 0.00044310 0.00051419 C CFS 
0.00439325 17880.4 0.00439325 
O.OM32526 0.00385926 Q A F  Palmdale Water District 

0 26.64363 0.0(1332526 O.OMB5926 C CFS 
0.00511040 207992 0.00511040 
0.00386436 0.00448738 Q A F  Ventura County Flmd Control D' i r id 

0 30.96320 0.00386436 0.00448738 C CFS 
0.01387074 56453.5 0.01387074 Q A F  Ca&c Lake Water Agmcy O.O13Q3W)9 0.01345042 0 104.40358 0.01300009 0.01345042 C CFS 
0.02979818 121277.7 0.02979818 
0.02756028 0.02867923 Q A F  Kern County Water Agency 

0 220.82659 0.02756028 0.02867923 C CFS (Municipal and Industrial) 
025714683 1046579.9 0.25714683 Q A F  Kern County Water Agency 0.38439503 0.32077093 0 3079.96344 0.38439503 0.32077093 C CFS (Agriculture) 
0.01 170979 47658.5 0.01170979 
0.00885169 0.01028074 Q A F  Santa Barbara County flood Control 0 70.92410 0.00885169 0.01028074 CCFS and Water Consewation Dktrid 
0.00634717 25832.8 0.00634717 
0.00479797 0.00557257 Q A F  San Luis Obisp County Flmd Control 0 38.44370 0.00479797 0.00557257 C CFS and Water Conservation DiW 
0.01423571 57938.9 0.01423571 
0.021 53446 0.01788508 Q A F  Dudley Ridge Water Ditrict 

0 172.54472 0.02153446 0.01788508 CCFS 
0.02920987 118883.3 0.02920987 
0.04420382 0.03670685 Q A F  Tulare Lake Bask Water Storage 0 354.18295 0.044203@ 0.03670685 C CFS hlr id 
0.00303427 
o . o ~ m ~ 3 1  0 . ~ 7 9  12349.4 0.00303427 Q A F  Future Contractor - San Joaquin 

o 18.35912 0.00~9131 o.oo2wm c CFS 
0.00073885 3037.1 0.00073885 Q A F  Empire West Side Irrigation Diiric! 0.001 11855 O.OC092870 0 8.96238 0.001 11855 0.00092870 C CFS 

0.00098517 4009.6 0.00098517 
0.00081219 O.OM9486B 0 Q A F  County of  Kings 

7.30895 0.00041219 0.00094868 C CFS 

1 .OaXX)c#r) 4069970.0 1.- 
l .o(X) 1.00WXM00 Q A F  

0 801249557 1.0a#X1000 1.- C f f S  TOTALS 



TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

DELTA 

rlESERvOIR 

WEST BRANCH 
SOUTH BAY I 

I COASTAL BRANCH 

LEOEM) 

ik O E W r n N  
0 PUMPINQPLANTS 
0 POWERPLANTS 

The MetropoGtan WFer btrid 
of Swthem Wornla 

San b d i  Vaby Mun* 
Water Distriot 

San Gabrisl Valley M u n W  
Water Gistkt 

San GargoniD Pass Water Agency 

water Supply contractor 

CrestGne-Lake Ammhead Water Agsncy 

Moiave Water Agency 

III 121 DI 141 1st 1st 171 181 

REACH 7 - ARROYO PASAJERO TO KETTLEMAN CITY 

Measure 
of Use 

Dessrt water Agency 

CcachsIla Valley County Water DkW 

Maximum Annual 
Entitlements 

Delivered 
from Reach 

Antelope Vallay-East Kern Water Agency 

Ventura County flood Control D i  

Estimated 
Operational 

Losses 
Within Reach 

Ccrstab Lake Water Agency 

Kern County Water Agency 
(Munioipal and Industrial) 

Kern w n t y  Water Agency 
1Aanoulhrm~ 

Capacity Provided in Reach 

. "  
Santa Barbara County F k d  Coni~ol 
and Water CollSENadi~n Distrid 

San Luis Obispo County Flmd Cantrol 
and Water CollSENaPi~tl D& 

Subtotal 
For Delivery 

of 
Entltlements 

Dudlay Ridge Water D i  

T h e  Lake W m  Water Storage 
Dklrid 

For Compensation Of 

Future Contrada - San Joequin 

Operational 
Losses 

Empire West S i  Irrigation D i  

County cd Kings 

Scheduled 
Outages 

TOTALS 

Downstream 
Regulation 

Q  AF 
C CFS 
QAF 
C CFS 
QAF 
CCFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS a AF 
CCFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
OAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 

Q A F  
C CFS 

QAF 
C CFS 

QAF 
C CFS 



ARROYO PASAJERO TO KETTLEMAN CITY - REACH 7 

0.518849@ 2109502.6 0.51884902 Q A F  The Metropolitan Wafer Dirid 
0.39964712 0.45924807 0 3199.38505 0.39964712 0.45924807 C CFS of Southern CaGfomia 

I 0.02664554 108333.7 0.0;?661554 QAF San Bernardii Valley Munidpd 
o.cmn3m 0.02470927 o 182.30985 o.0~~1300 0.02470927 c CFS Water ~k-tti i  
0.00747944 3W04.4 0.00747944 Q A F  San Gabriel Valley Munidpd 
0.00612088 0.006BC016 0 49.00089 0.00612088 0.00680016 C CFS Wafer D M d  
0.00449291 18267.0 0.00449291 QAF San Oorgonio Pass Water Agency 
0.00383933 0.00416612 0 30.73584 0.00383933 0.00416612 C CFS 
0.001 50627 6124.1 0.00150627 QAF CresilineLake Anowhead Wafer Agency 
0.00128818 0.00139723 0 10.31259 0.00128818 0.00139723 C CFS 
0.01309662 53247.4 0.01309662 QAF 
0.00992563 0.01151 113 

Mojave Water Agency 
0 79.45987 0.00992563 0.01151113 C CFS 

0.00982243 39935.4 0 . m 4 3  Q  AF k r \  Wider Agency 
o.oowoo66 0.00911154 0 67.25165 0.00840066 0.00911154 C CFS 
0.00595533 242128 0.00595533 QAF Ccaohella Valley County Wafer Wrid 
0.00509427 0.00552480 0 40.78230 0.00509427 0.00552480 C CFS 
0.03498691 142247.5 0.03498691 QAF Antelope Valley-East Kern Water Agency 

I 0.02646164 0.03072428 0 21 1.83935 0.026461 64 0.03072428 C CFS 
0.00058528 2379.6 0.00058528 Q A F  Lrmerock Creek lnigation D i  
0.00044297 0.00051413 0 3.54623 0.00044247 0.00051413 C CFS 
0.00439325 17861.8 . 0.00439325 QAF Palmdale Water District 
0.00332433 0.00365879 0 26.51301 0.00332433 0.00385879 C CFS 
0.0051 1042 20777.6 0.00511042 QAF Ventura County Flmd Control D'istrid 
O.Om863a 0.0448685 . 0 30.92765 O.O(a86329 0.0448685 C CFS 
0.01387075 56394.8 0.01387075 QAF 
0.01302937 0.01345006 

Castaic Lake Water Agency 
0 104.30696 0.01302837 0.01345006 C CFS 

0.02979818 121 151.5 0.02979818 Q  AF Kern County Water Agency 
0.02755833 0.02867825 0 2ZU.61887 0.02755833 0.02867825 C CFS (Municipal and Industrial) 
0.25714684 1045490.9 0.25714684 QAF 
0.38450583 0.32082633 

Kern County Water Agency 
0 3078.17102 0.38450583 0.32082633 C CFS ( A g k h r e )  

0.01 170979 47608.9 0.01 170979 OAF Santa Barbara County Flood Control 
0.W884920 0.01027849 0 70.84246 0.00884920 0.01027949 C CFS and Water Consawation D i  
0.00634717 25805.9 0.00634717 QAF San Luis Obispo County Flmd Control 
0.00479662 0.00557189 0 38.39943 0.00479662 0.005571E9 CCFS and Wafer Cornelvation 
0.01423sm 57878.6 0.014~~70 
0.02154081 0.01788826 

QAF Dudley Ridge Water Distrid 
0 172.44547 0.02154081 0.01788826 C CFS 

0.02920987 118759.6 0.02923987 QAF Tulare Lake Basin Water Storage 
0.04421 688 0.03671 338 0 353.97934 0.04421688 0.03671338 C CFS District 
O.CC3Cl3426 12336.5 0.00303426 QAF Future Contrador - San Joaquin 
0.0m29065 0.@3266246 0 18.33789 0.0m29065 0.00266246 C CFS 
0.00073886 3004.0 0.00073886 QAF Enpire. West S i  higalion Diirid 
0.001 11889 0,00092887 0 8.95727 0.001 11889 O.OC092887 C CFS 
0.00098916 4005.4 0.00098516 QAF County Or Kings 
0.00091212 0.00094864 0 7.302M 0.00091212 0.00094864 C CFS 

1.000mWX) 
1.00000000 l.oooooom 

4065735.0 l.C#OOOm Q  AF TOTALS 
0 8005.52505 1.- 1.- C CFS 



TABLES B- 1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

WEST BRANCH 
SOUTH BAY 

I COASTAL BRANCH 
\ ----- 

8 REACH DE81CINITtDhl 
0 PUMPINQ PLAWTS 
0 POWERPUNTS 

I REACH I C  - KETTLEMAN CITY THRU MILHAM AVENUE I 

water  Supply Contractor 

The'Metmpolitan Water Distrid 
of Sordhsm CaldOmia 
San Bemardim Vdey Municipal 
Water m 

$ a t y d a l l s y  Muna lW 

San Gorgonio Pass Water Agency 

CrestIineLake Arrowhead Water Agency 

121 131 (41 IS) 161 M I81 

Capacity Provided in Reach 

Moiave Water Agency 

Desee Water Agency 

Coachek Valley County Water Distrid 

Subtotal 
Entitlements 

Antelope ValbyEast Kern Water Agency 

Littlarffik Creek Irrigation D i  

Ventura County Flocd Control D i  

For Compensation Of 

Castaic Lake Water Agemy 

Kem Cwn!y Water Agency 
( M u n W  and Industrial) 

Downstream 
Regulation 

Operational 
Losses 

Kern County Water Agency 
(Agricutture) 

Santa Barbara County Flocd Contml 
and Wafer Consswation D i  

SanLuisobispoCountyFlocdContml 
end Wader CotlSE~adi~Jl Distrid 

Dudley Ridge Water D i  

Scheduled 
Outages 

Tulare Lake k in  Water Storage 
&bid 

Future ContIador- San Joaquin 

Empire West Side Irrigation D i  

I TOTALS 

QAF 
C CFS 
Q A F  
C CFS 
QAF 
C CFS 
QAF 
C CFS 
Q A F  
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
Q  AF 
C CFS 
QAF 
C CFS 
Q A F  
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 
QAF 
C CFS 

QAF 
C CFS 

QAF 
C CFS 

QAF 
C CFS 



Capaclty Provlded In Reach for Allooetlon 
of Capltal Costs of Mlnlmum OMPIR Costs Measure 

Retlos of Average For Requested Total tor Ratlos of Average of Use Water Supply Contractor 
Total of Excess Water Supply Total Of 

Reach Use Ratios Peaking Contractors Reach Use Retlos 

191 1101 1111 h21 1131 I141 1161 

KETTLEMAN CITY M U  MILHAM AVENUE - REACH 8C 

0.51884900 2106734.5 0.51884900 Q A F  The Meimpliten Water Dirid 
0.39951622 0.45918261 188.OOOM 338282895 0.41330907 0.466079W C CFS of Southern Cahfornia 
0.02664555 108191.6 0.02664555 Q A F  San Bemardii Valley Municipal 
0.02276876 0.02470716 0 182.07596 0 .0~~4577 0.02444566 c CFS Water D&kt 
0.00747944 30369.5 0.00747944 
0.00611939 0.00679941 

Q A F  San Gabrial Valley Mun.kipai 
0 48.9352 0.00597883 O.Oil672913 C CFS Water Distrid 

0.00449291 18243.0 0.00449281 Q A F  San Gorgonio Pass Water Agency 
0.0(3383861 0.00416576 0 30.- 0.00375M3 0.00412167 C CFS 
0.001 50628 6116.1 0.@0150628 O A F  CnstlineLake Arrowhead Water Agency 
0.00128795 0.00139712 0 10.29942 0.00125837 0.00138232 C CFS 
0.01306662 53177.5 0.01309662 Q A F  Mojave Water Agency 
O.OC692214 0.01150938 0 79.34482 0 . m 2 3  0.01139543 C CFS 
0.-43 39883.0 O.GU982243 O A F  Desert Water Agency 
0.00839909 0.00911076 0 67.16541 0.00820617 O.GU901430 C CFS 
0.00595532 24181.0 0.00595532 Q A F  CoachslhValley County Water Distrid 
O.OOSB332 0.00552432 0 40.72896 0.00497633 0.00546583 C CFS 
0.- 142060.9 0.03498692 Q A F  Antelope Valley-East Kern Wader Agency 
0.02645229 0.03071 961 0 211.5322 0.0254470 0.03041581 C CFS 
O.Wa5B529 2376.5 0.00058529 Q A F  Littlerock Creek Irrigation Dirid 
0.00044282 0.00051405 0 3.541 12 0.00043265 0.00050897 C CFS 
0.00439326 17838.4 0.00439326 
0.00332317 O.OM85B21 

Q A F  Palmdale Waler District 
0 26.57450 0.00324683 0.0(33820(35 C CFS 

0.0051 1041 
O.O(n86191 0.00448616 

20750.3 0.00511041 Q A F  Ventura County Flmd Control Dirid 
0 30.88271 O.OU377320 0.00144181 C CFS 

0.01387075 56320.8 0.01387075 
0.013U2845 0.01344960 Q A F  

Ceslaic Lake Water Agency 
0 104.18516 0.01272919 0.01329097 C CFS 

0.029m817 1209625 0.02979817 ' 

0.02755586 0.02867702 0 220.35717 0.02692292 0.02836054 C Q A F  CFS (Municipal and Industrial) Kern County Water Agency 

0257146&3 Q A F  10441 19.0 0.25714683 
0.38464567 0.32089625 

Kern County Water Agency 
0 3075.91297 0.37581053 0.31647868 CCFS (Agriarlture) 

0.01 170978 
0.00884605 0.01027792 

47546.4 0.01 170978 Q A F  Santa Barbara County Flocd Control 
0 70.73959 0.00864286 0.01017632 C CFS and Wader Consewation D i i  

0.00634716 
0.00479491 O . W l Q 3  

25772.0 0.00634716 Q  AF San Luis Obisp County Flood Control 
0 38.34363 0.00468477 0.00551596 C CFS and Water Consewation Dmtrid 

0.01423572 57802.7 0.01423572 
0.021 54884 0.01789228 Q A F  Dudley Ridge Water District 

0 172.32055 0.02105387 0.01764479 C CFS 
0.02920988 118603.8 0.02920988 
0.04423337 0.036721 62 Q A F  Tulare Lake Basin Water Storage 

0 353.72291 0.04321735 0.03621361 C CFS Disbicl 
0.003a3426 12320.3 0.00303426 Q A F  Future Contractor - San Joaquin 0.00228983 0.00266205 0 18.3112 0.00223724 0.00263575 C CFS 

0.00073887 3000.1 0.00073887 
0.001 11931 0.00092909 

Q  AF Eq ' re  West Side Irrigation Dirk4 
0 8.95085 0.00109360 0.00091624 C CFS 

O.MX)98515 4000.1 0.00098515 
0.0a)91X)4 0.00094859 0 

Q A F  County of Kings 
7.29331 0.00089109 0.00093812 C CFS 

1 .- 4060400.0 l.OaW0000 Q A F  1.- 1.- 188.00000 8184.74400 1.0(~~0000 1.00000000 c CFS TOTALS 

23 1 



Proportionate Use of Each Aqueduct Reach (Continued) 
(in units as indicated) 

glYERwODD 

*-- 
SOUTH BAY 

,# WEST BRANCH 

( COASTAL BRANCH 

LEOENe 

8 W O E - m  

0 P U m Q  PLANTS 
0 POWERPLANTS 

I 1 lMaximum Annual Estimated I Capacity Provided in Reach I 

I REACH 8D - HLHAM AVENUE THRU AVENAL GAP 

Water Supply Contractor 

The Metropolii WGer Dktrid 
0fSrmthemCahforma 

San Barndm Valley Municpal 
W&r Lkbid 

San Gabriel Valley MunEcipal 
Water District 

San Gorgonio Pass Water Agency 

Crestlinelake Amhead  Water Agsn~Y 

I11 121 131 14) IS1 (61 171 181 

Measure 
o f  Use 

Mo@m Water Agency 

Dssart Water Agenoy 

Entitlements 
Delivered 

from Reach 

CoacileIlavanay County water Distrid 

Antelope Valley-East Kern Water Agency 

Operational 
Losses 

Within Reach 

Palmdale Water Distrid 

Ventura County Flood Cantrol D i  

Castaic Lake Water Agency 

Subtotal 
For Delivery 

of 
Entitlements 

Kem County Water Agency 
(Municipal and Industrial) 

Kem County Water Agency 
@gr id re )  
santa Barbara County Flood Control 
and Water Consenration D ' i  

San Luis Obispo County Flood Control 
and Water C o l l S S ~ d ~ l l  Dislrid 

Dudley Ridge Water Distrid 

Tulare Lake Basin Water Stomp 
Distrid 

For Compensation Of 

Future Contradw - San Joaquin 

TOTALS 

Downstream 
ReguiaHon 

Operational 
Losses 

O A F  
C CFS 
Q A F  
C CFS 
Q  AF 
C CFS 
Q  AF 
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q  AF 
C CFS 
Q  AF 
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
O A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 

Scheduled 
Outages 

Q A F  
C CFS 





TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 
I 

Maximum Annual Estlrnated Capacity Provlded In Reach 

water supply contractor Measure Entitlements Operational 
of Use Delivered Losses For Dallvery For Compensation Of 

from Reach Wlthln Reach of Operational Scheduled Downstream Subtotal 
Entltlernents Losses Outages Regulation 

111 121 (31 (41 151 181 (7) (8) 
REACH B - AVENAL GAP THRU TWISSELMAN ROAD 

'The Metropolitan Water Dmta  OAF 0 3766.5 201 1500.0 91488.7 0 0 2102980.7 
of Swthern CaGiorma C CFS 0 6.19940 2863.14266 140.94579 184.57517 0 3188.66362 
San Bemardim Valley Municipal QAF 0 193.4 102600.0 5399.2 0 0 107999.2 
Water District C CFS 0 0.31832 172.33413 8.68706 0.73809 0 181.75928 

San Gab+ Valley Munioipal QAF 0 54.3 280CO.O 1515.6 0 0 30315.6 
Water L)lstricl C CFS 0 0.08937 45.15128 2.43853 12567 0 48.84651 

San Gorgonio Pass Water &enq QAF 0 32.6 17300.0 910.6 0 0 18210.6 
C CFS 0 0.05366 29.05110 1.46512 0.12679 0 30.64301 

Crestlinelake Arrowhead Water Agency Q AF 0 10.9 5800.0 3052 0 0 6105.2 
C CFS 0 0.01794 9.75185 0.49106 0.- 0 10.28148 

Mojave Water Agency QAF 0 95.1 50800.0 2283.0 0 0 53IX3.0 
C CFS 0 0.15653 70.16895 3.75766 526267 0 79.18928 

Desert Water Agency QAF 0 71.3 38100.0 17121 0 0 398121 
C CFS 0 0.11735 63.98091 2.81800 0.24980 0 67.04871 

CoaohellaValby County Water District QAF 0 43.2 23100.0 1038.0 0 0 241 38.0 
C CFS 0 0.07110 38.802% 1.70848 0.14777 0 40.65919 

Antelope Valley-East Kern Water Agency QAF 0 254.0 138400.0 3408.3 0 0 141808.3 
C CFS 0 0.41807 191.16896 5.60983 14.33767 0 211.11646 

LierookCreek Irrigation Dir iot  QAF 0 4.3 2300.0 722 0 0 23722 
C CFS 0 0.00708 3.17694 0.1 1884 0.23827 0 3.53405 

Palmdale Water Distriot QAF 0 31.9 17300.0 506.7 0 0 17806.7 
C CFS 0 0.05251 23.89612 0.83399 1.79221 0 26.52232 

Ventura County Flmd Control D i  QAF 0 37.1 2OOOO.O 713.4 0 0 20713.4 
C CFS 0 ' 0.06106 27.62557 1.08251 21- 0 30.82198 

C h c  lake Water Agency QAF 0 100.5 54200.0 19329 0 0 56132.9 
C CFS 0 0.16542 74.86530 2.96004 5.70156 0 83.52690 

Kern County Water 
(Munioipal and Ind= 

QAF 0 216.3 119600.0 1177.4 0 0 120777.4 
C CFS 0 0.35601 218.06521 1.93792 0 0 220.Mn13 

Kern County Water Agency QAF 46900.0 1688.6 935100.0 7736.7 0 0 942836.7 
[Agnwhre) C CFS 139.92905 2.77932 2789.92860 1273408 0 0 2@0266268 

TOTALS QAF 46900.0 6600.0 3564900.0 1 W . O  0 0 3685100.0 
C CFS 139.92905 10.86315 6621.11052 187.59890 216.56917 0 70~~27859 

REACH 10A - TWISSELMAN ROAD THRU LOST HnLS 

The Metropolian Water District QAF 0 4046.3 2011500.0 i k . 2  0 0 - 
of southern W o r n  C CFS 0 6.65993 2863.14266 134.74639 184.57517 0 318246422 

San Bemardino Valley Municipal QAF 0 207.8 102600.0 5205.8 0 0 107805.8 
Water District C CFS 0 0.34202 172.33413 8.36874 0.73804 0 181.44096' 

San Gabriel Valley Munbpl  QAF 0 58.3 28800.0 1461.3 0 0 30261.3 
Water Diskid C CFS 0 0.09596 45.15128 234915 1.25670 0 48.75713 

San Gorgonio Pass Water Agency QAF 0 35.0 17300.0 878.0 0 0 18178.0 
C CFS 0 0.05761 29.05110 1.41147 0.12679 0 30.58936 

Crestlinelake Arrowhead Water Agency Q AF 0 11.7 5800.0 294.3 0 0 6094.3 
C CFS 0 0.01926 9.75185 0.47312 0.03857 0 10.26354 

Moiave Water Agency QAF 0 1m.l 50800.0 2187.9 0 0 52987.9 
C CFS 0 0.16805 70.16895 3.60113 5.26267 0 79.@3275 

Desert Water Agency QAF 0 76.6 381 00.0 1640.8 0 0 39740.8 
C CFS 0 0.12608 63.98091 2.70064 0.24980 0 66.93135 

Coachella Valley County Water District QAF 0 46.4 231 00.0 994.8 0 0 24094.8 
C CFS 0 0.07637 38.80294 1.63737 0.14777 0 40.58808 

Antelope Valley-East Kern Water Agency Q A F  0 272.9 138400.0 3154.3 0 0 141554.3 
C CFS 0 0.44917 191.16696 5.19176 14.33767 0 210.69839 

Lierock Creek Irrigation Ditricl QAF 0 4.6 2300.0 67.9 0 0 2367.9 
C CFS 0 0.00757 3.17694 0.1 1 176 0.23827 0 3.52697 

Palmlala Water District QAF 0 31.3 17300.0 474.8 0 0 17774.8 
C CFS 0 0.05646 23.89612 0.78149 1.79221 0 26.46982 

Ventura County Flood Control Ditr id QAF 0 39.9 2MM).O 676.3 0 0 20676.3, 
C CFS 0 0.06567 27.62557 1.03144 2.10390 0 30.76091 

Castaic Lake Water Agency QAF 0 108.0 54200.0 18324 0 0 560324 
C CFS 0 0.17776 74.86530 2.79462 5.70156 0 83.36148 

Kern County W a t e r 3 ~ c y  QAF 0 232.4 119EG9.0 961.1 0 0 120561.1 
(Municipal and lnd 4 C CFS 0 0.38251 218.06521 1.58190 0 0 219.64711 

Kern County Water Ageney QAF 265800.0 1723.7 888200.0 6048.1 0 0 894248.1 
f i g h h m )  C CFS 793.03071 2.83709 2649.99955 9.95476 0 0 2659.95431 

TOTALS Q A F  265800.0 7000.0 3518000.0 113600.0 0 0 3631600.0 
C CFS 793.03071 11.52152 6481.18147 176.73575 216.56917 0 6874.48639 , 



01 Capltal Costs of Mlnlrnurn OMP6R Costs Measure 
Ratloa of Average For Requested Total for Ratios of Average of Use Water Supply Contractor 

Total of Excess Water Supply Total of 
: Reaoh Use Rat108 Peaklng Contractors Reach Use Ratlos 
I 

191 1101 Ill1 1121 1131 I141 1161 
AVENAL GAP THRU TWISSELMAN ROAD - REACH 0 

0.57067344 2102988.7 0.57067344 Q' AF The Metropolitan Water Dirid 
0.45388429 0.51227887 188.OWa) 3376.66362 0.4681 1773 0.51939559 C CFS of Southern Worn ia  
0.02930699 107999.2 0.02930699 QAF San Barnd im Valley MuniDjlal 
0.02587218 0.02758958 0 181.75928 0.02519787 0.02725243 CCFS Water W 
0.0082653 30315.6 0.00822653 QAF Sen Gabriel Vallsy Municipal 
0.00695296 0.00758975 0 48.84651 0,00677175 0.00749914 C CFS Water Dialrid 
0.00494168 18210.6 0.00494168 Q  AF Sen Cargonio Pass Water Agency 
0.00436182 0.00465175 0 30.64301 0.00424814 0.00469491 C CFS 

: 0.00165673 6105.2 0.00165673 QAF CrestlineLake Arrowhead Water Agency 
0.00146350 0.00156011 0 10.28148 0.00142636 0.00154104 C CFS 
0.01440477 53083.0 0.01440477 Q A F  Mojave Water Agency 
0.01 127205 0.01283841 0 79.18928 0.01097826 0.01269152 C CFS 
0.01080353 39812.1 0.01080353 Q A F  Desert Water Agency 
0.00954392 0.01017373 0 67.04871 0.00929518 0.01004936 CCFS 
0.00655016 24138.0 0.00655016 QAF Coachella Valley County Water Dhtrid 

r 0.00578756 0.00616886 0 40.65919 O.M)563671 0.00609344 C CFS 
I 0.03&1I)153 141808.3 0.03848153 QAF Antelope Valley-East Kern Water Agency 

0.03005097 0.03426625 0 211.11646 0.02926775 0.03387464 C CFS 
0.00064373 23722 0.00064373 QAF LittlerockCreek Irrigation Dirid 
0.000503(35 O.OOOn339 0 3.53405 O.OOM8994 0.00056683 C CFS 
0.00483208 17806.7 0.03483208 OAF Palmdale Water Dhtrid 
0.00377527 0.00430367 0 26.52232 0.00367668 0.00425448 C CFS 
0.00562085 20713.4 0.00562085 QAF Ventura County Flood Control Dirid 
0.00438730 0.00500407 0 30.82198 0.00427295 0.00494690 C CFS 
0.01 523240 561 32.9 0.01523240 QAF Castaic Lake Water Agency 
0.01 188948 0.01356094 0 83.52690 0.01157960 0.01340600 C CFS 
0.03277453 120777.4 0.03277453 QAF Kern County Water A ency 
0.03131593 0.03204523 0 220.00313 0.03049974 0.03163713 C CFS (~unicipal and lnddtial) 
0.25585105 
0.39893972 0.32739538 

942836.7 0.255851 05 Q  AF Kern County Water Agency 
0 280266268 0.38854214 0.32219659 C CFS (Agriculture) 

1 .OMa)o 3685100.0 l.Ommo00 QAF 
1.OMOMXX) l.OMOMXX) 188.OOXO 7213.278s 1.- 1.- C cFS 

TOTALS 

TWISSELMAN ROAD THRU LOST HILLS - REACH 10A 

0.57804334 2099222.2 0:57804334 OAF The Metropolitan Water Dirid 
0.46293847 0.52049041 IBB.OMM 3370.4642 0.47723479 0.52763907 c CFS of Southern Worn la  
0.02968548 107805.8 0.02968548 QAF San Bernardim Valley Municipal 
0.02639339 0.02603943 0 181.44096 0.02569080 0.02766814 C CFS Water D~trid 
0.00833277 30261.3 0.00833277 QAF San Gabriel Valley Municipal 
0.00709248 0.00771 262 0 48.75713 0.00693368 0.00761823 C CFS Water District 
0.00500551 181 78.0 0.00500551 QAF San Gorgonio Pass Water Agency 
0.00444969 0.00472760 0 30.58936 0,00433124 0.00466838 C CFS 
0.001 67813 6094.3 0.00167813 QAF Crestlielake Arrowhead Water Agency 
0.00149299 0.00158556 0 10.26354 0.00145325 0.00156559 C CFS 
0.01459079 52987.9 0.01459079 QAF Mojave Water Agency 
0.01149653 0.01304366 0 79.03275 0.01119050 0.01289064 CCFS 
0.01094306 39740.8 0.01094306 QAF Deselt Water Age? 
0.00973620 0.01033963 0 66.93135 0.009477U2 0.01021004 C CFS 
0.00663476 
0.00590416 0.00626946 

24094.8 0.00663476 QAF CoactreUaVaby County Water Distrcl 
0 40.58808 0.00574700 0.00619088 C CFS 

0.03897850 141554.3 0.03897850 QAF Antelope Valley-East Kern Water Agency 
0.03064933 0.03481391 0 210.69839 0 . 0 2 9 M  0.03440598 C CFS 
0.00065203 2367.9 0.00065203 QAF LittlerockCreek Irrigation District 
0.00051305 0.00058254 0 3.52697 0.00049939 0.00057571 C CFS 
0 . 0 0 4 W  17774.8 0 . 0 0 4 W  QAF Palmdale Water Distrid 
0.00385044 0.00437246 0 26.46982 0.00374795 0.00432121 C CFS 
O.M)569344 20676.3 0.00569344 QAF Ventura County Flmd Control Dirid 
0.00447465 0.00508405 0 30.76091 0.00435554 0.005(32449 C CFS 
0.01542912 56032.4 0.01542912 QAF Castaic Lake Water Agency 
0.01212621 0.01377767 0 83.36148 0.01180342 0.01361627 CCFS 
0.03319779 120561.1 0.03319779 QAF Kern County Water A ency 
0.03195106 0.03257442 0 219.64711 0.03110054 0.03214916 C CFS (Municipal and l n d d d )  
0.24624080 894248.1 0.24624080 QAF Kern County Water Agency 
0.38693135 0.31658608 0 2659.95431 0.37663142 0.31143611 C CFS (Agrioulture) 

1 .oOOmOM 3631600.0 1.oooa)Ma QAF TOTALS 
I . O O X O ~  I.OOWO(#X) ree.omoo 7 o s m u q  1 . 0 m m  i.mooom c CFS 



Maxlmum Annual Estlmated Capsclty Provlded In Reach 
water ~~~~l~ Contractor Measure Entitlements Operetlonel 

of Use Delivered Losses For Dallvsry For Cornpensatlon Of 
from Reach Wlthln Reach of Operatlonal Scheduled Downstream Subtotal 

Entltlemants Losses Outages Regulatlon 

01 (21 13) 141 1 181 171 (81 
REACH 1 1  - LOST HILLS TO 7TH STANDARD ROAD 

 he Metropolitan Water District Q AF 0 2432.8 2011500.0 83675.9 0 0 2095175.9 
of Southern California C CFS 0 4.00422 2863.1 426 128.08645 184.5751 7 0 3175.80428 

San Bernardino Valley Municipal Q AF 0 124.9 102600.0 4998.0 0 0 107598.0 
Water District C CFS 0 0.20558 172.33413 8.02672 0.73809 0 181.09894 

San Gabriel Valley Municipal Q AF 0 35.1 28800.0 1403.0 0 0 30203.0 
Water District C CFS 0 0.05777 45.15128 2.25319 1.25670 0 48.661 17 

San Gorgonio Pass Water Agency Q AF 0 21.1 17300.0 843.0 0 0 18143.0 
C CFS 0 0.03473 29.051 10 1.35386 0.12679 0 30.53175 

Crestline-Lake Arrowhead Water Agency Q AF 0 7.1 5800.0 282.6 0 0 6082.6 
C CFS 0 0.01 169. 9.75185 0.45386 0.03857 0 10.24428 

Mojave Water Agency Q AF 0 61.4 50800.0 2085.8 0 0 52885.8 
C CFS 0 0.10106 70.16895 3.43308 5.26267 0 78.86470 

Dessrt Water Agency Q AF 0 46.1 38100.0 1564.2 0 0 39664.2 
C CFS 0 0.07588 63.98091 2.57457 0.24980 0 66.80528 

Coachella Valley County Water District Q AF 0 27.9 23100.0 948.4 0 0 24048.4 
C CFS 0 0.04592 38.80294 1.56100 0.14777 0 40.51171 

Antelope Valley-East Kern Water Agency Q AF 0 164.0 138400.0 2881.4 0 0 141281.4 
C CFS 0 0.26993 191.16896 4.74259 14.33767 0 210.24922 

Littlerock Creek Irrigation District 9 8L 0 2.7 2300.0 63.3 0 0 2363.3 
0 0.00444 3.17694 0.10419 0.23827 0 3.51940 

Palrndale Water District Q AF 0 20.6 17300.0 440.5 0 0 17740.5 
C CFS 0 0.03391 23.89612 0.72503 1.79221 0 26.41336 

Ventura County Flood Control District 8 8A 0 24.0 20000.0 636.4 0 0 20636.4 
0 0.03950 27.62557 0.96577 2.10390 0 30.69524 

Castaic Lake Water Agency Q AF 0 64.9 54200.0 1724.4 0 0 55924.4 
C CFS 0 0.10682 74.86530 2.61686 5.70156 0 83.18372 

Kern County Water Ageng Q AF 0 139.7 119600.0 728.7 0 0 120328.7 
(Municipal and Industrial) C CFS 0 0.22994 21 8.06521 1 .I9939 0 0 219.26460 

Kern County Water Agency Q AF 126300.0 727.7 622400.0 4324.4 0 0 626724.4 
(Agriculture) C CFS 376.82385 1.19774 1856.9688 7.1 1767 0 0 1864.08651 

TOTALS Q AF 126300.0 3900.0 3252200.0 106600.0 0 0 3358800.0 
C CFS 378.82385 6.4191 3 5688.1507 165.21423 216.56917 0 6089.93416 

REACH 12D - 7TH STANDARD ROAD THRU ELK HILLS ROAD 

The Metropolitan Water District Q AF 0 4602.1 2011500.0 81243.1 0 0 2092743.1 
of Southern California C CFS 0 7.57474 2863.1426 124.08223 184.57517 0 3171.80006 

San Bemardino Valley Municipal Q AF 0 236.4 102600.0 4873.1 0 0 107473.1 
Water District C CFS 0 0.38910 172.33413 7.82114 0.73809 0 180.89336 

San Gabriel Valley Municipal Q AF 0 66.3 28800.0 1367.9 0 0 30167.9 
Water Distr~ct C CFS 0 0.10913 45.15128 2.19542 1.25670 0 48.60340 

San Gorgonio Pass Water Agency Q AF 0 39.9 17300.0 821.9 0 0 18121.9 
C CFS 0 0.06567 29.051 10 1.31913 0.12679 0 30.49702 

Crestline-Lake Arrowhead Water Agency Q AF 0 13.4 5800.0 275.5 0 0 6075.5 
C CFS 0 0.02206 9.75185 0.44218 0.03857 U 10.23260 

Mojave Water Agency Q AF 0 116.2 50800.0 2024.4 0 0 52824.4 
C CFS 0 0.19126 70.16895 3.33202 5.26267 0 78.76364 

Desert Water Agency Q AF 0 87.1 38100.0 1518.1 0 0 39618.1 
C CFS 0 0.14336 63.98091 2.49889 0.24980 0 66.72940 

Coachella Valley County Water District Q AF 0 52.8 23100.0 920.5 0 0 24020.5 
C CFS 0 0.08691 38.80294 1.51508 0.14777 0 40.46579 

Antelope Valley-East Kern Water Agency Q AF 0 310.3 138400.0 2717.4 0 0 141117.4 
C CFS 0 0.51073 191.16896 4.47265 14.33767 0 209.97928 

Littlerock Creek Irrigation District Q AF 0 5.2 2300.0 60.8 0 0 2360.6 
C CFS 0 0.00856 3.17694 0.09974 0.23827 0 3.51495 

palmdale Water District Q AF 0 39.0 17300.0 419.9 0 0 17719.9 
C CFS 0 0.06419 23.89612 0.69113 1.79221 0 26.37946 

Ventura County Flood Control District Q AF 0 45.3 20000.0 612.4 0 0 20612.4 
C CFS 0 0.07456 27.62557 0.92627 2.10390 0 30.65574 

Castaic Lake Water Agency Q AF 0 122.8 54200.0 1659.5 0 0 55859.5 
C CFS 0 0.20212 74.86530 2.51004 5.70156 0 83.07690 

Kern County Water Ageny Q AF 0 264.3 119600.0 589.0 0 0 120189.0 
(Municipal and Industr~al) C CFS 0 0.43502 218.06521 0.96945 0 0 219.03466 

Kern Couhty Water Agency Q AF 3700.0 1098.9 496100.0 3596.7 0 0 499696.7 
(Agriculture) C CFS 11.03918 1.80871 1480.1449 5.91992 0 0 1486.06491 

TOTALS Q AF 3700.0 7100.0 3125900.0 102700.0 0 0 3228600.0 
C CFS 11.03918 11.6861 1 5311.3269 158.79510 216.56917 0 5686.69118 



Proportlcnate Use 
for Allocation Capacity Provided In Reaoh for Allccetlon 

of Cepltal Costs of Minlmurn OMPlR Costs Measure 
' Ratlos of Average For Raqueated Total for Ratlos of Average of Use Water Supply Contractor 

Total of Excess Water Supply Total of 
Reach Use Rat106 , Peeklng Contraclora Reech Use Ratlos 

191 1101 1111 1121 1131 1141 d5l 

LOST HlLLS TO 7TH STANDARD ROAD - REACH tlE 

0.62378704 2095175.9 0.62378704 Q AF The Metropolitan Water District 
0.52320243 0.57349473 188.00000 3363.80428 0.53752631 0.58065667 C CFS of Southern California 
0.03203466 107598.0 0.03203466 Q AF San Bernardino Valley Municipal 
0.02983540 0.03093503 0 181,09894 0.02893909 0.03048687 C CFS Water District 
0.00899220 30203.0 0.00899220 Q AF San Gabriel Valley Municipal 
0.00801 675 0.00850448 0 48.661 17 0.00777592 0.00838406 C CFS Water District 
0.00540163 18143.0 0.00540163 Q AF San Gorgonio Pass Water Agency 
0.00503000 0.00521581 0 30.53175 0.00487889 0.00514026 C CFS 
0.00181094 6082.6 0.00181094 Q AF Crestline-Lake Arrowhead Water Agency 

1 0.00168771 0.00174933 0 10.24428 0.00163701 0.00172398 C CFS 

1 8:lllEftt 0.01436906 
52885.8 0.01 574544 Q AF Moiave Water Agency 

0 78.86470 0.01260235 0.01417390 C CFS 
0.01 180904 39664.2 0.01 180904 Q AF Desert Water Agency , 0.01 100593 0.01 140749 0 68.80528 0.01067529 0.01 124216 C CFS 
0.0071 5982 24048.4 0.00715982 Q AF Coachella Valley County Water District 
0.0066741 6 0.00691 699 0 40.51171 0.00647366 0.00681674 C CFS 
0.04206306 141281.4 0.04206306 Q AF Antelope Valley-East Kern Water Agency 
0.03463781 0.03835043 0 210.24922 0.03359722 0.03783014 C CFS 
0.00070361 2363.3 0.00070361 Q AF Littlerock Creek Irrigation District 
0.00057981 0.00064171 0 3.51940 0.00056239 0.00063300 C CFS 
0.00528180 17740.5 0.00528180 Q AF Palmdale Water District 
0.00435151 0.00481665 0 26.41336 0.00422078 0.00475129 C CFS 
0.0061 4398 20636.4 0.00614398 Q AF Ventura County Flood Control District 
0.00505693 0.00560046 0 30.69524 0.00490501 0.00552450 C CFS 
0.0166501 1 55924.4 0.01 66501 1 Q AF Castaic Lake Water Agency 
0.01370422 0.01517717 0 83.18372 0.01329252 0.01497132 C CFS 
0.03582491 120328.7 0.03582491 Q AF Kern County Water Ageny 
0.03612306 0.03597398 0 21 9.26460 0.03503786 0.03543138 C CFS (Municipal and Industrral) 
0.18659176 626724.4 0.18659176 Q AF Kern County Water Agency 
0.30710160 0.24684668 0 1864.08651 0.29787570 0.24223373 C CFS (Agriculture) 

1 .OOOOOOOO 3358800.0 1.00000000 Q AF TOTALS 
1.00000000 1 .OOOOOOOO 188.00000 6257.93416 1.00000000 1 .OOOOOOOO C CFS 

7TH STANDARD ROAD THRU ELK HnLS ROAD - REACH t2D 
0.6481 8903 2092743.1 0.6481 8903 Q AF The Metropolitan Water District 
0.55775845 0.60297374 188.00000 3359.80006 0.57191092 0.61004998 C CFS of Southern California 
0.03328783 107473.1 0.03328783 Q AF San Bernardino Valley Municipal 
0.03180995 0.03254889 0 180.89336 0.03079198 0.03203990 C CFS Water Distr~ct 
0.00934396 30167.9 0.00934396 
0.00854687 0.00894541 Q AF San Gabriel Valley Municipal 

0 48.60340 0.00827335 0.00880866 C CFS Water Dlstr~ct 
0.00561293 
0.00536288 0.00548790 

18121.9 0.00581293 Q AF San Gorgonio Pass Water Agency 
0 30.49702 0.0051 9126 0.00540209 C CFS 

0.00188178 6075.5 0.00188178 Q AF Crestline-Lake Arrowhead Water Agency 
0.001 79939 0.00184059 0 10.23260 0.00174181 0.00181179 C CFS 
0.01 636140 52824.4 0.01 636140 
0.01385052 0.01 510596 Q AF Mojave Waler Agency 

0 78.76364 0.01340728 0.01488434 C CFS 
0.01227098 39618.1 0.01227098 Q AF Desert Water Agency 
0.01 173431 0.01200265 0 66.72940 0.01 135879 0.01 181489 C CFS 
0.0074399 1 24020.5 0.00743991 Q AF Coachella Valley County Water District 
0.0071 1588 0.00727790 0 40.46579 0.00688816 0.00716403 C CFS 
0.04370854 141 117.4 0.04370854 Q AF Antelope Valley-East Kern Water Agency 
0.03692468 0.04031 661 0 209.97928 0.03574303 0.03972579 C CFS 
0.000731 15 2360.6 0.00073115 
0.00061 81 0 0.00067463 Q AF Littlerock Creek Irrigation District 

0 3.51495 0.00059832 0.00066474 C CFS 
! 0.00548842 17719.9 0.00548842 Q AF Palmdale Water District 

0.00463881 0.00506361 0 26.37946 0.00449036 0.00498939 C CFS 
0.00638432 20612.4 0.00638432 
0.00539079 0.00588755 Q AF Ventura County Flood Control District 

0 30.65574 0.00521827 0.00580129 C CFS 
0.01 730146 55859.5 0.01730146 Q AF Castaic Lake Water Agency 
0.01460,900 0.01595523 0 83.07690 0.01414149 0.01572148 C CFS 
0.03722635 120189.0 0.03722635 Q AF Kern Cou,nty Water Ageny 
0.03851 707 0.03787171 0 219.03466 0.03728446 0.03725540 C CFS (Munlccpal and Industrial) 
0.15477194 499696.7 0.15477194 Q AF Kern County Water Agency 
0.26132330 0.20804762 0 1486.06491 0.25296052 0.20386623 C CFS (Agriculture) 

1.00000000 3228600.0 1 .OOOOOOOO Q AF TOTALS 
1.00000000 1 .OOOOOOOO 188.00000 5874.691 18 1.00000000 1.00000000 C CFS 



TABLES B-1 & B-2 (Continued) 
(in units as indicated) 

Maxlmum Annual Estimated Capaclty Provlded In Reach 
Water Supply Contractor Measure Entltlements Operational 

of Use Dsllvered Losses For Delivery For Compensation Of 
from Reach Withln Reach of Operational Scheduled Downstream Subtotal 

Entitlements Losses Outages Regulatlon . 

111 I21 131 M I51 161 01 I61 
REACH 12E - ELK HlLLS ROAD THRU TUPMAN ROAD 

The Metropolitan Water D i  Q A F  0 2141.5 2011500.0 76641.0 0 0 2088141.0 
of S o u t h  M o m i a  C CFS 0 3.52476 2863.142SS 116.50749 184.57517 0 3164.22532 

San Barnardii Valley Mun* 2 &s 
0 110.0 1026CO.O 4636.7 0 0 107236.7 

Wader Distrid 0 0.18105 17233413 7.43204 0.73809 0 180.50426 
San Gabriel Val@ Municpal QAF 0 30.9 28800.0 1301.6 0 0 30101.6 
Waber W C CFS 0 0.05086 45.15128 2.- 125670 0 48.49428 

San Gorgonio Pass Water Agency Q A F  0 18.5 17300.0 7820 0 0 18082.0 
C CFS 0 0.03045 29.05110 1.25346 0.12679 0 30.43135 

CrestlmeLake A m h a a d  Water Agency QAF 0 62  5800.0 262.1 0 0 60621 
C CFS 0 0.01020 9.75185 0.42012 0.03857 0 10.21054 

Mojave Water Agency OAF 0 54.1 50800.0 1908.2 0 0 52708.2 
c CFS o 0.08904 70.16895 3.14077 5.26267 o 7a57239 

Desert Water Agency QAF 0 40.5 381 00.0 1431.0 0 0 39531 .O 
C CFS 0 0.06666 63.98061 235533 024980 0 66.58604 

Coachella Valley County Watw Diptrid QAF 0 24.6 231 00.0 867.7 0 0 23967.7 
C CFS 0 0.04049 38.80294 1.42817 0.14777 0 40.37608 

Antelope Valley-East Kem Water Agency QAF 0 144.4 138400.0 2407.1 0 0 140807.1 
C CFS 0 023767 191.16Lfi)6 3.96192 14.33767 0 209.46855 

L i i m c k  Creek higation Distrid QAF 0 24 2300.0 55.4 0 0 2355.4 
C CFS 0 0.00395 3.17694 0.04118 023827 0 3.50639 

Palmdale Waler Distrid QAF 0 18.1 17300.0 380.9 0 0 17680.9 
C CFS 0 0.02979 23.89612 0.62694 1.79221 0 2631527 

Ventura County Flood Control Dirid OAF 0 21.1 20300.0 567.1 0 0 20567.1 
C CFS 0 0.03473 27.62557 0.85171 210390 0 30.58118 

Castaic Lake Water Agency QAF 0 57.2 54200.0 1536.7 0 0 55736.7 
C CFS 0 0.09415 74.86530 2.30792 5.70156 0 8287478 

Kern County Water 
(Municipal and lml= 

. QAF 77400.0 123.0 1196QO.O 324.7 0 0 1 19Q24..7 
C CFS 141.1247 02U245 218.06521 0.53443 0 0 218.59964 

Kern Counly Water Agency 8 tEs 
1308nO.O 507.5 492400.0 2497.8 0 0 494897.8 

(Agriculture) 39024988 0.83531 1469.10581 4.1 1121 0 0 147X217CQ 

TOTALS QAF 2W2GU.O 3300.0 3122200.0 95600.0 0 0 3217800.0 
C CFS 531.37235 5.43157 5300.28773 147.1- 216.56917 0 5663.96589 

REACH 138 - TUPMAN ROAD TO BUENA VISTA PUMPMQ PLANT 

The Metropolitan Water D i r i d  QAF 0 42326 2011500.0 74499.5 0 0 2085999.5 
of Southern M o r n i a  C CFS 0 6.96657 2863.14266 112.88273 184.57517 0 3160.700E6 

San Bemardino Valley Munkipl OAF 0 217.4 102600.0 4526.7 0 0 107126.7 
Water Distrid C CFS 0 0.35783 172.33413 7.25099 0.73809 0 180.32321 
San Gabriel Valley Municipal QAF 0 61 .O 28800.0 1270.7 0 0 30070.7 
Wader Disbict C CFS 0 0.10040 45.15128 2.03544 125670 0 48.44342 
San Gorgonio Pass Water Agency QAF 0 36.7 173m.O 763.5 0 0 1 m . 5  

C CFS 0 0.06041 29.05110 1.22301 0.12679 0 30.40080 
CrestlineLake Arrowhead Water Agency QAF 0 123 5800.0 255.9 0 0 60559 

C CFS 0 0.02024 9.75185 0.40992 0.03857 0 10.20034 
Mojave Water Agency QAF 0 106.8 50800.0 1854.1 0 0 52654.1 

C CFS 0 0.17579 70.16895 3.05172 5.26267 0 78.48334 
Desert Water Agency QAF 0 80.1 381 00.0 1390.5 0 0 39490.5 

C CFS 0 0.13184 63.98091 2.28867 0.24980 0 66.51938 
Coachella Valley County Water District QAF 0 48.6 23100.0 843.1 0 0 23943.1 

C CFS 0 0.07999 38.80294 1.38768 0.14777 0 40.33839 
Antelope Valley-East Kern Water Agency QAF 0 285.4 138400.0 22627 0 . O  1406627 

C CFS 0 0.46975 191 .I6896 3.72425 14.33767 0 209.23088 
Littlerock Creak Irrigation D i d  QAF 0 4.8 230.0 53.0 0 0 2353.0 

C CFS 0 0.00790 3.17694 0.08723 0.23827 0 3.50244 
Palmdale Water Distrid QAF 0 35.8 17300.0 3628 0 0 17662.8 

C CFS 0 0.05892 23.89612 0.59714 1.79221 0 26.28547 
Ventura County Flood Control Distrid O A F  0 41.7 2a)o .O 546.0 0 0 20546.0 

C CFS 0 0.06864 27.62557 0.81698 210390 0 30.54645 
Castaic Lake Water Agency QAF 0 113.0 54200.0 1479.5 0 0 55679.5 

C CFS 0 0.18599 74.86530 2.21377 5.70156 0 8278063 
Kern County Water A ency OAF 25200.0 86.0 42200.0 201.7 0 0 42401.7 
(Municipal and indus?rial) C CFS 45.94685 0.14155 76.94274 0.33198 0 0 77.27472 

Kern County Water Agency OAF 86BM.O 737.8 361600.0 1990.3 0 0 363590.3 
(Aghlture) C CFS 258.97316 1.21437 1078.85593 3.27580 0 0 108213183, 

TOTALS QAF 112WO.O 6100.0 2914000.0 92300.0 0 0 3006300.0 
C CFS 304.82001 10.04018 4768.91538 141.67741 216.56917 0 5127.16196 



z- 

Proportlonate Use 
for Allocation Capaclty Provlded In Reach for Allooatlon 

of Capital Costs of Minimum OMP6R Coats Measure 
Ratlos of Average For Requested Total for Ratlos of Average of Use Water Supply Contractor  

Total of  Excess Water Supply Total of 
Reach Use Ratios Peaklng Contractors Reach Use Ratloa 

191 1101 1111 1121 131 1141 1151 
ELK MLLS ROAD THRU TUPMAN ROAD - REACH 12E 

0.64893436 2088141.0 0.64893436 QAF The Metropolitan W@er Ditr id 
0.55865897 0.60379667 188.00000 335222532 0.57283747 0.610885Q2 C CFS of Southern M o r n l a  
0.033s2609 
0.03186888 0.03259749 

107236.7 0.03332609 QAF San Bernard.ino Valley Municipal 
0 180.50426 0.03084506 0.03208558 CCFS Water D i  

0.00935471 30101.6 0.00935471 QAF 
0.00856189 0.00895830 San Gabriel Valley M unkipal 

0 48.49428 0.008za6e4 0.0oiwo77 c CFS Water Distrid 
0.03561 937 18Oe2.0 0.00561937 QAF San Oorgonio Pass Water Agency 
O.OC537280 0.00546608 o 30.43135 o . m m i 9  o . o o w m  c CFS 
0.001 88393 
0.001 60272 0.001 84332 

60621 0.00188393 Q AF CrestlineLake Arrowhead Water Aganey 
0 10.21054 0.00174481 0.00181437 C CFS 

0.0163BOP 
0.01387233 0.01512626 

527082 0.01638020 Mojave Water Agency 
0 78.57239 0.01342667 0.01490343 2 E S  

0.01228510 
0.01 175608 0.01202059 

39531 .O 0.01228510 QAF Desert Water Agency 
0 66.58604 0.01137840 0.01183175 C CFS 

0.00744847 23967.7 0.00744847 QAF CoachelkValley County Wider Distrid 
0.00712908 0.00728878 0 40.37888 0.00690005 0.00717426 C CFS 
0.04375881 140807.1 0.04375881 
0.03698267 0.04037074 QAF Antelope Valley-East Kern Water Agency 0 209.46855 0.03579456 0.03977669 C CFS 
0.000731 99 
0.00061907 0.00067553 

2355.4 0.00073199 QAF Littlerock Creek Irrigation Distrid 
0 3.50639 0.00059918 0.00066559 C CFS 

0.0@5494?2 17680.9 0.00549472 
0.004- 0.00507040 Q AF Palmdala Water Distrid 

0 26.31527 0.- 0.00499577 C CFS 
0.00639167 
0.00539925 0.00589546 

20567.1 0.00639167 QAF Ventura County Flood Control Ditricl 
0 30.58118 0.00522580 0.00580873 C CFS 

0.01732137 
0.01463194 0.01597665 55736.7 0.017321 37 QAF Castaic Lake Water Agency 

0 8287478 0.01416187 0.01574162 C CFS 
0.03726916 
0.03859460 0.03793198 

119924.7 0.03726916 QAF Kern CountyWaterA ency 
0 216.59964 0.03735491 0.03731203 C CFS (Muni* and inddria[) 

0.153BMX)5 
026010344 020695175 

49-7.8 0.15380005 QAF Kern County Water Agency 
0 1473.21702 0.25174737 0.20277371 C CFS (A9hhre) 

1 .OaXaOM 3217800.0 1.00000000 QAF 1.OUDXOl l.OUDXOl 188.00000 5851.665(19 1.- 1.00000000 CCFS TOTALS 

TUPMAN ROAD TO BUENA VISTA PUMPING PLANT - REACH WB 
0.69387603 2085999.5 0.69387603 QAF The Metropolitan W@er Dmtrid 
0.61646201 0.65516902 188.00000 3348.70056 0.63002794 0.66195198 C CFS of Southern M o m  
0.03563407 107126.7 0.03563407 QAF San Bemardm Valley Municipal 
0.03517018 0.03540212 0 180.32321 0.03392619 0.03478013 C CFS Water Distrid 
0.01000256 30070.7 0.01000256 QAF San Gabriel Valley Municipal 
0.00944839 0.00972547 0 48.44342 0.00911419 0.00956838 C CFS Water b!d 
0.00600855 18063.5 0.00600855 
o.mW93B 0.0596896 OAF San Oorgonio Pass Water Agency 

0 30.40090 0.00571966 0.00586410 C CFS 
0.m1440 
0.00198947 0.002W184 

6055.9 0.0(3201440 QAF CrestliieLake Arrwhead Water Agency 
0 10.20034 0.00191910 0.00196675 C CFS 

0.01751459 52654.1 0.01751459 QAF Mojave Water Agency 
0.01530736 0.01641088 0 78.48334 0.01476594 0.01614026 C CFS 
0.01313591 39490.5 0.01313591 
0.0129739 0.01305492 

QAF Desert Water Agency 
0 66.51939 0.012515m 0.01282547 C CFS . 

0.00796431 23943.1 0.00796431 QAF Coachalla Valley County Water District 
0.00786759 0.00791 595 0 40.33839 0.00758931 0.00777681 C CFS 
0.04678931 1406627 0.04678931 
0.04080832 0.04379882 Q AF Antelope VAy-East Kern Water Agency . 

0 204.23088 0.03936491 0.04307711 C CFS 
0.00078269 2353.0 0.00078269 QAF Littlerock Creek Irrigation Distrid 
0 . o m ~ l l  0.00073m 0 3.50244 O.OOW5895 0.00072082 C CFS 
0.00587526 17662.8 0.00587526 QAF Palmdale Water h t r ic t  
0.00512671 0.00550094 0 26.28547 0.00494538 0.00541032 C CFS 
0.00683431 20546.0 0.00683431 QAF Ventura County Flood Control District 
0.00595777 0.00639604 0 30.54645 0.00574704 O.M)629068 C CFS 
0.01852094 55679.5 0.01852094 
0.01614551 0.01733322 QAF Castaic Lake Water Agency 

0 8278063 0.01W443 0.01704769 C CFS 
0.01410428 42401.7 0.01410428 Q AF Kern County Water Agency 
0.01507164 0.01458796 0 77.27472 0.01453856 .0.0102141 c CFS (Municipal and Industrial) 
0.12044279 363590.3 0.12044279 QAF Kern County Water Agency 
021105864 0.16600071 0 108213183 020358339 0.16226809 C CFS ( A g d r e )  

1.00000000 3006300.0 1.- QAF TOTALS 
1.000MWO 1.000MWO. 188.00000 5315.18196 l.OM000a) 1.WOOOWX) C CFS 



The Mebopoloi W e r  District 0 2081766.9 
of S o u t h  Cald~rma 0 3153.73399 

San Bernardino Val@ Munkipl 

Cresthelake Arravhead Waler Agency 
0 0.01860 9.75185 0.38967 0.03857 

Mojave Water Agency 

DBsert water Agency 

CoadmlkVaUey Countywater Distrid 

Antelope Valkay-East Kern Water Agency 

LatlerockCreek lnigabbn D i  

Palmdale Water Distrid 

Ventura County Flood Control District 

Castaic Lake Water Agency 

111.88357 0.84947 819.88277 206153 0 821.w 

The Metropolitan Weer D i  
of S o u t h  C a l d m  

San Bsrnardii Val@ Muniipl 

Crestlinelake Arrowhead Water Agency 
0 0.01333 9.75185 0.37107 0.W857 

Moiave Water Agency 

Dasert Water Agency 

Coachelk Valley County Water Distrid 

Antelope Valley-East Kern Water Agency 

LatlerockCreak Irrigation D i  

Palmdale Water Distrid 

Ventura County Flmd Control D i  

Castaic Lake Water Agency 

0 -4 
0 70921128 

607W.O 3800.0 2764500.0 Bogoo.0 0 2845300.0 
C W S  181.10220 625454 435211160 122.74920 216.m17 0 4691.43017 



/ 
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Proportionate Use 
for Allocatlon Capacity Provided In Reach for Allocatlon 

of Capital Costs of Minimum OMPLR Costs Measure 
Ratios of ' Average For ~equested'  Total for Ratlos of ' Average Of Use Water Supply Contractor 

Total of Excess Water Supply Total of  
Reach Use Ratios Peaking Contractors Reach Use Ratios 

191 1101 1111 1121 ll31 1141 1151 
BUENA VISTA PUMPING PLANT THRU SANTIAGO CREEK - REACH l4A 

0.72078350 2081766.9 0.72078350 QAF The Metropolitan Wafer Distrid 
0.65536196 0.68807273 1BB.oaxx) 3341.73399 0.66831983 0.69455166 C CFS of Southern Wornla 
0.03701 589 
0.03739m 0.03720681 

106909.3 0.03701 589 QAF San Bemardim Valley Munidpal 
0 179.96536 0.03599162 0.03650376 C CFS Water D&ct 

0.01039045 30009.7 0.01039045 QAF San Gabriel Val@ Municipal 
0.01004592 0.01021819 0 483431Z O.~W%6621 0.010(12833 C CFS Water D&ct 
0.006241 53 18026.8 0.00624153 QAF San Gorgonio Pess Water Agency 
0.00630491 0.00627322 0 30.34049 0.00606785 0.00615169 C CFS 
0.0(3209251 
0.00211548 0.00210399 

6043.6 0.00209251 QAF Crestlinelake Arrowhsad Water Agency 
0 10.18009 0.00203594 0.00206423 C CFS 

0.01819379 52547.3 0131819379 Q A F  Mojave Water Agency 
0.01627271 0.01723325 0 78.30756 0.01566088 0.01692733 C CFS 
0.01364532 
0.01379567 0.01372049 

39410.4 0.01364532 QAF Dessrt Water Agency 
0 66.38754 0.01327697 0.01346114 CCFS 

0.00827315 23894.5 0.00827315 
0.00836590 0.OOB31952 QAF 

Ccachalla Valley County Water GariCt 
0 40.25840 0.00805136 0.00816225 C CFS 

0.04860373 
0.04338162 0.04599268 

140377.3 0.W860373 Q AF Antelope Valley-East Kern Water Agency 
0 208.76113 0.04175054 0.04517714 C CFS 

0.00081303 
0.00072618 0.00076961 

2348.2 O.OM81303 QAF LiirockCreek Irrigation Distrid 
0 3.49454 0.00069888 0.00075596 C CFS 

0.00610311 17627.0 0.00610311 ' O.M)545001 O.KS77656 
QAF Palmdale Water Distrid 

0 26.22655 0.00524510 0.00567410 C CFS 
I 0.00709933 

0.00633344 0.00671639 
20504.3 0.00709933 Q AF Ventura Counly Flmd Control Dirid 

0 30.47781 0.00609532 0.00659733 C CFS 
0.01923915 55566.5 0.01923915 
0.01716359 0.01820137 

QAF Cashic Lake Water Agency 
0 8258464 0.01651826 0.01787870 C CFS 

0.005926(]8 
0.00648068 O.M)620338 

171 15.7 0.00592608 QAF Kern County Water A ency 
0 31.18632 O.W)623701 0.00608155 C CFS (Municipal and lndd/rial) 

1 0.09557943 
0.17080421 0.13319181 

2760525 0,09557943 QAF Kern County Water Agency 
0 821.94430 0.16438223 0.12998083 C CFS (Agricubre) 

1 .Oa#M#X) 2888200.0 1 .OMOOOM) QAF l.ooou#)o ~ . o ~ w M # w )  188.0oo00 5~0.20177 I.- 1.0mam~o c CFS TOTALS 

SANTIAGO CREEK THRU O!-D RNER ROAD - REACH 140 

0.73028317 2077874.7 0.73028317 QAF The Metropolitan Wafer D ' i r id  
0.67086743 0.70057530 1BB.oaxx) 3335.32769 0.68354861 0.70691589 C CFS of Soulham Ca61orma 
0.03750374 106709.4 0.03750374 QAF 

! 0.038- 0.03789703 
San Bemardim Valley Muni+d 

0 179.63636 0.036B15CU 0.03715939 C CFS Water Distrid 
0.01052740 29953.6 0.01052740 
0 . 0 1 ~  0.01040613 

OAF San Oabrisl Valley Munidpal 
0 48.25068 0.00988859 0.01020799 C CFS Water Distrid 

0.00632380 17993.1 0.- QAF San Gorgonio Pass Water Agency 
0.00645539 O.W)638960 0 30.28502 0.00620667 0.00626523 C CFS 
0.00212009 6W23 0.W12009 
0.00216597 O.CQ2143tX 

Q AF Crestlinelake Arrowhead Water Agency 
0 10.16149 0.00208252 0.00210130 C CFS 

0.01843359 
0.01665717 0.01754538 

52449.1 0.01843359 QAF Moiave Water Agency 
0 78.14593 0.01601538 0.01722449 C CFS 

0.01382515 
0.01412495 0.01397505 

39336.7 0.01382515 QAF Dasert Water Agency 
0 66.26623 0.01358073 0.01370294 C CFS 

0.W838217 23849.8 0.00838217 
0.00856558 0.a084738B 

OAF Coachella Vaby County Water Distrid 
0 40.18483 0.00823556 0.00830887 C CFS 

0.04924430 
0.04440630 0.04682530 

140114.8 0.04924430 OAF Antelope Valley-East Kern Water Agency 
0 208.32907 0.04269537 0.04596983 C CFS 

0.00082374 2343.8 0.00082374 OAF Littlarock Creek Irrigation Dktrid 
0.00074333 0.00078354 0 3.48730 0.00071469 0.0007692 C CFS 
0.00618353 
0.0557873 O.aO588113 

17594.0 0.00618353 QAF Palmlala Water District 
0 26.17223 O.OOW6379 0.00577366 C CFS 

0.00719292 
0.0q6K1305 O.WX83798 

20466.0 0.00719292 QAF Ventura County Flood Control District 
0 30.41478 0.00623326 0.00671309 C CFS 

0.01949271 
0.01756898 0.01853084 

55462.6 0.01949271 QAF Csstaic Lake Water Agency 
0 8242363 0.01689206 0.01819238 C CFS 

0.00600418 
0.- 0.- 

17087.7 0.00600418 QAF Kern County Water A ency 
0 31.13365 0.00638059 0.00619239 C CFS (Munkipl and lndd/tiaI) 

0.08?65951 
0.15117166 0.11741558 

n8036.4 0.08365961 QAF Kern County Water Agency 
0 709.21126 0.14534715 0.11450333 C CFS (Agricultum) 

1 .omcOOOO 2845300.0 1.- QAF TOTALS 
1.- 1.- 188.C0000 4879.43017 l.OUXr3000 l.oaxx##x, C CfS 



Maxlrnurn Annual Esllrnated Capaclty Provlded In Reach 
Measure Entltlernents Operational Water Contractor 

. of Use Delivered Losses For Oallvery For Compensation Of 
from Reach Within Reach of Operational Scheduled Downstream 

Entitlements Losses Outages Regulatlon 

Ill (21 131 141 151 161 171 181 
REACH 14C - OUI RIVER ROAD TO WHEELER RIDGE PUMPING PLANT 

The Metropolitan Weer D i  Q A F  0 2666.4 2011500.0 63599.6 0 0 2075099.6 
ofSouthemCadlorrua C CFS 0 4.42163 2863.14266 95.04224 184.57517 0 314276007 

San Bemardim Valley Municipal Q A F  0 138.0 lce6m.O 3966.9 0 0 1065669 
Water DistrEct C CFS 0 022714 17233413 6.32660 0.73809 0 179.40182 

San Gabrid Valley Mun.&d Q A F  0 38.7 28800.0 1113.6 0 0 29913.6 
Water &trbt C CFS o 0.06370 a.1512~ i.n686 125670 o 48.18484 

San Gorgonio Pass Water Agency Q A F  0 23.3 17300.0 669.1 0 0 17969.1 
C CFS 0 0.03035 29.05110 1.06763 0.12679 0 30.24552 

Crestlime-Lake Anowhead Water Agency Q A F  0 7.8 5800.0 224.2 0 0 6U24.2 
C CFS 0 0.01284 9.75185 0.35774 0.03857 0 10.14816 

Mojave Water Agency Q A F  0 67.8 50800.0 1579.0 0 0 52379.0 c CFS o 0.11159 70 .16~5  2.59893 526267 o 7 a ~ 0 5 5  
Desert Water Agency Q A F  0 50.9 38100.0 1184.2 0 0 38284.2 

C CFS 0 0.08378 63.98031 1.94911 024980 0 66.17982 
Coachella Valley County WEPer Distrid Q A F  0 30.8 23100.0 717.9 0 0 23917.9 

C CFS 0 0.05069 38.80294 1.18161 0.14777 0 40.13232 
Antelope VaUay-East Kern Water Agency Q A F  0 181.1 138400.0 1527.7 0 0 139927.7 

C CFS 0 O m  191.16896 251449 14.33767 0 208.02112 
Latlerock Cree.k Irrigation mslrict Q A F  0 3.0 2300.0 40.7 0 0 2240.7 

C CFS 0 0.00494 3.17694 0.06699 022827 0 3.48220 
Palmdale Water D&id Q  AF 0 227 17300.0 2m.5 0 0 17570.5 

C CFS 0 0.03736 23.89612 0.44522 1.79221 0 2613355 
Ventura County Flood Control D i  Q A F  0 26.5 20000.0 438.7 0 0 20438.7 

C CFS 0 0.04362 27.62557 0.64037 210090 0 30.36984 
CestaEc Lake Water Agency Q A F  0 71.7 54200.0 1188.5 0 0 55388.5 

C CfS  0 0.11801 74.86530 1.73481 5.701 56 0 8230167 
Kern County Water A ency Q A F  0 22.1 17000.0 60.9 0 0 17060.9 
(~unicipal and I&& C CFS 0 0.03638 30.99589 0.10024 0 0 31.09613 

Kern County Water Agency Q A F  325m.O 2292 176600.0 418.5 0 0 177018.5 
(Agriculture) C CFS 96.86576 0.37725 526.89700 0.68882 0 0 527.58582 

TOTALS Q A F  32500.0 3m.O 2703800.0 T/000.0 0 0 2780800.0 
C CFS 96.86576 5.92535 4171.00860 116.49466 216.56917 0 4504.07343 

REACH 15A - WHEELER RIDGE PWING PLANT TO CHRISMAN PUMPING PLANT 

The Metropolitan Weer D i  .Q AF 0 604.1 2011500.0 609132 0 
C CFS 

0 2072413.2 
of Soulhem Cadlorma 0 0.99431 2863.14266 80.62061 184.57517 0 3130.33844 

San Bemardi i  Valley Munic@ Q A F  0 31.0 1ce6m.O 3828.9 0 0 
Water DisbEct C CFS 0 0 . 0 5 1 ~  17233413 6 . 1 ~ 4 6  0.73809 0 179.1746) 

106428.9 

San Gabriel Valley Municipal Q A F  0 8.7 28800.0 1074.9 0 0 
C CFS 

29874.9 
Water LMid 0 0.01432 45.15128 1.71316 1.25670 0 48.12114 

San Gorgonio Pass Water Agency Q A F  0 5 2  17300.0 645.8 0 0 
C CFS 

17945.8 
0 0.- 29.05110 1.02928 0.12679 0 30.20717 

Crestlinelake A m h e e d  Water Agenoy Q  AF 0 1.8 5800.0 216.4 0 0 
C CFS 

6016.4 
0 0.0m96 9.75185 0.34490 0.03857 0 10.13532 

Moiave Water Agency Q A F  0 152 50800.0 1511.2 0 0 
C CFS 

52311.2 
0 0.02502 70.16895 2.48733 526267 0 77.91895 

Dasert Water Agemy Q A F  0 11.4 38100.0 1133.3 0 0 
C CFS 

39233.3 
0 0.01876 63.98091 1.86533 024980 0 66.09604 

Coachella Valley County Water Dislrid Q A F  0 6.9 23100.0 687.1 0 0 
C CFS 

23787.1 
0 0.01136 38.80294 1.13092 0.14777 0 40.08163 

Antelope Valley-East Kern Wafer Aganq Q A F  0 40.7 138400.0 1346.6 0 0 
C CFS 

139746.6 
0 0.06689 191.16886 2.21641 14.33767 0 207.72304 

LrmsroCk Creek Irrigabn Distrid Q A F  0 0.7 2300.0 37.7 0 0 2337.7 
C CFS 0 0.00115 3.17694 0.06205 0-7 0 3.47726 

Palmdale Wafer D&id Q A F  0 5.1 17300.0 247.8 0 0 17547.8 
C CFS 0 0.00839 23.89612 0.40786 1.79221 0 26.09619 

Ventura County Flood Control District Q  AF 0 6.0 20000.0 412.2 0 0 20412.2 
C CFS 0 0.00988 27.62557 0.58675 210090 0 30.32622 

Castaic Lake Water Agency Q A F  0 16.1 54200.0 1116.8 0 0 
C CFS 

55316.8 
0 0.M650 74.86530 1.61679 . 5.70156 0 82 18365 

Kern Coumy Water 
(Mun.+ and IdS 

O A F  0 5.0 17000.0 38.8 0 0 17038.8 
C CFS 0 O.mE23 30.99589 0.06386 0 0 31.05975 

Kern County Water Agency Q A F  70000.0 42.1 144100.0 189.3 0 0 144289.3 
(Agriculhrre) C CFS 208.84932 0.- 428.93124 0.31 157 .O 0 430.24281 

TOTALS 2 Es 70000.0 800.0 2671300.0 73400.0 0 0 2744700.0 
208.84832 1.31675 4 7 4 . W  110.56931 216.56917 0 4401.18232 



OLD RIVER ROAD TO WHEELER RDGE PUMPING PLANT - REACH 14C 

Q A F  
0.72804676 C CFS 

Q A F  
0.03827874 C CFS 

Q A F  
0.01051330 C CFS 

Q A F  
0.00645397 C CFS 

Q A F  
0.0(3216459 C CFS 

Q A F  
0.01773312 C CFS 

Q A F  
0.01411577 C CFS 

Q A F  
0.00855917 C CFS 

Q A F  
0.04732690 C CFS 

Q A F  
0.00079144 C CFS 

Q A F  
0.00594412 C CFS 

Q AF 
0.00691 126 C CFS 

Q A F  
0.01872938 C CFS 

Q A F  
0.00638131 C CFS 

Q A F  
0.08804967 C CFS 

The MetropoMan Water Dirid 
of S o u t h  W o r n  

San Bemardim Valley Municipal 
Water Distrid 

San Gabrial Valley Municipal 
Water Distriot 
San Gorgonio Pass Water Agency 

Cresthelake Arrowhead Water Agenoy 

Mojave Water Agency 

Desert water Agency 

Coadtella Valley County Water Ditr id 

Antelope Valley-East Kern Water Agency 

LatlerffikCreek Irrigation Ditr id 

Palmdale water Distrid 

Ventura County Fbod Control Diirid 

Castaio Lake Water Agency 

Kern County Water A ency 
(Municipal and lnddial) 

Kern County Water Agency 
( A 9 k h m )  

1.000a#)(X1 27BM100.0 1 OOOOOOOO Q A F  TOTALS 1.00000000 1.00000000 lW.OU#X) 469207343 1.- 1.- C CFS 

WHEELER RIDGE PUMPING PLANT TO CHRISMAN PUMPNG PLANT - REACH 15A 

2072413.2 0.75506001 Q A F  The MetropPm Water Ditr id 
3326.33844 0.72482159 0.73994080 C CFS of Southern Worn ia  

106428.9 0.03871615 Q  AF San Bernardino Vaby Municipal 
179.17468 0.03904283 0.03890949 C CFS Water Distrid 

29874.9 0.01088458 Q A F  San Gabriel Valley Municipal 
48.12114 0.01048578 0.01068518 C CFS Water W d  

17945.8 0.00653835 Q  AF San Gorgonio Pass Water Agency 
30.20717 0.00658225 0.00656030 C CFS 

6016.4 0.00219201 Q  AF Crestlinelake Arrowhsad Water Agency 
10.13532 O.M]220852 0.00220027 C CFS 
62311.2 0.01905899 Q A F  Mobve Water Agency 

77.91895 0.01697883 0.01801891 C CFS 
39233.3 0.01429420 Q A F  Desert Wafer Agency 

66.09604 0.01440257 0.01434839 C CFS 
23787.1 0.00866656 Q  AF CoachellaVahy County Water Distrid 

40.08163 0.00873394 0.00870025 C CFS 
139746.6 0.05091 507 Q  AF Antelope Valley-East Kern Water Agency 

207.72304 0.04526363 0.04808435 C CFS 
2337.7 O.OM85171 Q A F  LitUerffik Creek Irrigation Dirid 

3.47726 0.00075771 0.00080471 C CFS 
17547.8 0.00639334 Q A F  Palmdale Water Distrid 

26.09619 0.00568646 0.W603990 C CFS 
20412.2 0.00743695 Q A F  Ventura County Flood Control Distrid 
30.32622 0.00660820 0.00702257 C CFS 
55316.8 0.02015404 Q  AF Cestaic Lake Water Agency 

8218365 0.01790813 0.01900108 C CFS 
17038.8 O.OCW0789 Q  AF KernCountyWater mcy 

31.05975 0.00676804 0.00648796 C CFS (L4unidpal and 1nd2rialJ 
144289.3 0.05257015 Q  AF Kern County Water Agency 

430.24281 0.09375152 0.07316084 C CFS (Agrieuhm) 

1.000~0a) 27447m.o 1 .ommorn Q A F  TOTALS 1.00000000 l.000a#)(X1 lWOU#X) 4589.18232 1.000MH#X) 1.000M000 C CFS 



(in units as indicated) 

Maxlmum Annual Estlrnated Capaclty Provlded In Reach 

water supply Contractor Maasure Entitlements Operatlonal 
of Use Delivered Losses For Dellvery For Compensation Of 

from Reach Wlthln Reach of Operetlonal Scheduled Downstream Subtotal 
Entltlernents Losses Outages Regulation 

111 IZI 131 14 151 181 171 181 
REACH 18A - CHRISMAN PUMPING PLANT TO A. D. EOMONSTON PUMPING PLANT 

The Metropoliian Water Dirid Q A F  0 4106.6 2011500.0 60309.1 0 
0 2071804.1 

cl S o u t h  Caldornia C CFS 0 6.75918 28E3.14 89.62630 184.57517 
0 3137.34413 

San B e d i  VaI!ey Municipal Q A F  0 210.9 l m . 0  3797.9 0 0 106397.9 
Water Dkt& C CFS 0 0.34713 172.33413 6.05143 0.73809 

0 179.12365 

San Gabriel Valley Munr iW Q A F  0 59.2 28800.0 1066.2 0 0 298662 
Water District C CfS 0 0.09744 45.15128 1.69884 125670 

0 48.10662 

San Gorgonio Pass Water Agency Q A F  0 35.6 1 i300.0 640.6 0 0 
17940.6 

C CFS 0 0.05860 29.05110 1.02072 0.12679 0 30.19861 

Crestlielake Arravhead Water Agency Q A F  0 11.9 5800.0 214.6 0 0 
6014.6 

C CFS 0 0.01959 9.75185 0.34194 0.- 0 10.13236 

Moiave Water Agency Q A F  0 103.7 50800.0 1496.0 
0 0 52296.0 

C CFS 0 0.17068 70.16895 246231 526267 0 77.- 
Desert Water Agenoy Q A F  0 77.7 38100.0 1121.9 

0 0 39221.9' 
C CFS 0 0.12789 63.98091 1 . W R  024980 0 66.07728 

Coachelk Valley County Water @strict Q A F  0 47.1 231 00.0 6802 0 0 237802 
C CFS o 0.07752 38.80244 1.11956 0.14777 0 40.07027 

Antelope Valley-East Kern WEder Agency Q A F  0 276.9 138400.0 1305.9 0 0 139705.9 
C CFS 0 0.45576 191 .I6896 2.14942 14.33767 0 207.65605 

LittlerockCreek l r r i w n  D ' i  Q A F  0 4.6 m . 0  37.0 0 0 2337.0 
C CFS 0 0 .mm 3.17684 0.06090 023627 0 3.4761 1 

Paldale Water District Q A F  0 34.8 17300.0 2427 0 0 17542.7 
C CFS 0 O.O!PZB 23.89612 0.39947 1.79221 0 26.08780 

Ventura County Flwd Control D i  : i%s 
0 40.4 20000.0 4062 0 0 204062 
0 0.06650 27.62557 0.58688 210390 0 30.31 635 

Castaic Lake Water Agency Q A F  0 109.6 54200.0 11CQ.7 0 0 55300.7 
C CFS 0 0.18039 74.86530 1.59030 5.70156 0 8215716 

Kern County Water A e n q  Q A F  12000.0 33.8 170M.O 33.8 0 0 
17033.8 

(Municipal and lnddrial] C CFS 21.87945 0.05563 30.99589 0.05563 0 
0 31.05152 

Kern County Water Agency Q A F  741 00.0 1472 741 00.0 147.2 0 0 742472 
(Agriarkure) C CFS 221.08192 024228 221.08192 0.24228 0 

0 221.32420 

TOTALS Q A F  86100.0 5300.0 2601300.0 72600.0 0 0 2673900.0 
C CFS 24296137 8.72344 3865.19452 10925256 216.56917 0 4191.01625 

REACH t7E - A. D. EDMONSTON P W N O  PLANT TO CARLEY V. PORTER TUNNEL 

The Metropoliian W e r  Dirid Q A F  0 
o 2011500.0 5673x5 o 0 2067702.5 

of S o u t h  Cahforma C CFS 0 0 2863.14266 8286712 184.57517 0 3130.58495 

 an B e d i  Valley Municipal Q A F  0 0 102600.0 3587.0 0 0 106187.0 
Water Distrid C CFS 0 0 172.33413 5.70431 0.73809 0 170.77653 

San Gabriel Valley Municipal Q A F  0 0 28800.0 
1007.0 0 0 29807.0 

Water District C CFS 0 0 45.15128 1.60140 125670 0 48.00438 
' San Gorgonio Pass Water Agency Q A F  0 0 17300.0 

605.0 0 0 17905.0 
C CFS 0 0 29.05110 0.96213 0.12679 

0 30.14002 
' 

Crestlinelake Armhead Water A g e w  Q A F  0 0 5800.0 202.7 0 0 -7 
C CFS 0 0 9.75185 0.32235 0.03857 0 10.11277 

Moiave Water Agency Q A F  0 0 
5OaOO.O 13923 0 0 52192.3 

C CFS 0 0 70.16895 229163 526267 0 i7.72325 

Desert Water Agemy Q A F  0 0 38100.0 1044.2 0 0 391442 
C CFS 0 0 63.98091 1.71868 024980 0 65.94939 

Coadrelk Valley County Water Distrid Q A F  0 0 231 00.0 633.1 0 0 23733.1 
C CFS 0 0 ~ ~ O Z W  1.04204 0.14777 0 39.99275 

Antelcpe Valley-East Kern Water Agency Q  AF 0 0 138400.0 
1029.0 0 0 13s29.0 

C CFS 0 0 191.1 6896 1.69366 14.33767 0 20720029 

Lierock Creek Irrigation Ditr id Q A F  0 0 2300.0 32.4 0 0 23324 
C CFS 0 0 3.17694 0.05333 0 . 2 s ~  0 3.46854 

Palmlab Water Distrid Q  AF 0 0 17300.0 207.9 0 0 17507.9 
C CFS 0 0 23.89612 0.34219 1.79221 0 X(a052 

Ventura County Flood Control DstCid Q  AF 0 0 20000.0 
365.8 0 0 20365.8 

C CFS 0 0 27.62557 0.5203 2.10390 0 30.24985 

Castaic Lake Water Agency Q A F  0 0 54200.0 991.1 0 0 55191.1 
C CFS 0 0 74.86530 1.40990 5.70156 0 81.97676 

Kern Cwnty Water A ency m . 0  0 5ooO.O 
o o o m . 0  

( M u n m  and lnd& 2 &S 9.11644 0 9.1 1644 
0 0 0 9.1 1644 

TOTALS O A F  5ooo.O 0 2515200.0 6M00.0 0 0 2682500.0 
C CFS 9.1 1644 0 3622-15 100.52912 216.56917 0 3939.33144 



0.77482670 2071809.1 0.77482670 Q A F  The Met ropo l i  Water Distrid 0.74858792 0.761 70731 1BB.OM00 3325.34413 0.75938155 0.76710412 C CFS 0fsCUhemCaldomia 
0.03979128 
0.04273991 0.04126659 

106397.9 0.03979128 Q  AF San Bemardim Vaky Municipal 
0 179.12365 0.04(390500 0.04034814 C CFS Water Dis$id 

0.01 116953 
0.01 147856 0.01 132404 

29866.2 0.01 116953 Q  AF San Gakid Valley Municipal 
0 48.10682 0.01098576 0.01107764 C CFS Water DistrEct 

0.00670953 
0.00720556 0.00695754 

17940.6 0.00670953 Q  AF San Gorgonio Pass Water Agency 
0 30.19861 0.00689621 O.M)6BD287 C CFS 

0.0024937 
0.00241764 0.00233351 

6014.6 0.- Q  AF CrsstlineLake Arrowhead Water Agency 
0 10.13236 0.00231384 0.00228161 C CFS 

0.01955795 
0.01858593 0.01907194 

5Pgg.O 0.01955795 Q A F  Mojave Water Agency 
0 77.89393 0.01778600 0.01867297 C CFS 

0.01466842 
0.01576641 0.01521742 

39221.9 0.01466842 Q A F  Dessrt Water Agency 
0 66.07728 0.01508953 0.01487897 C CFS 

O.o0@9345 
0.00956099 O.OOgP722 

23780.2 0.00889345 Q  AF CcacheUaVaUey County Water htrict 
0 40.07027 0.00915052 0.0(3902198 C CFS 

0.05224799 
0.04954790 0.05089794 

139705.9 0.05224799 Q  AF Antelope ValleyEast Kern Water Agency 
0 207.65605 0.04742071 0.04983435 C CFS 

0.00087400 
0.00082942 O.WX)85171 

2337.0 O.OOW'400 Q A F  Littlerock Creek Irrigation District 
0 3.47611 0.00079381 0.00083391 C CFS 

0.00656072 
0.00622469 0.00639271 17542.7 0.00656072 Q A F  Palmlale water District 

0 26.08780 0.00595746 0.00625909 C CFS 
0.00763162 
0.00723365 0.00743264 

204062 0.00763162 Q A F  Ventura County Flood Control District 
0 30.31635 0.00692309 0.00727736 C CFS 

0.02068166 
0.01960316 0.02014241 

55300.7 0.02068166 Q  AF Caslaic Lake Water Agency 
0 8215716 0.01876155 0.01972161 CCFS 

0.00637040 
0.00740907 0.00688973 

17033.8 0.00637040 Q  AF Kern Cwnty WaterA ency 
0 31.05152 0.00709098 0.00673069 C CFS (~unicipal and lndw%iaI) 

0,02776738 
0.05280919 0.0402B829 

742472 0.02776738 Q  AF Kern County Water Agency 
0 221.32420 0.05054199 0.03915469 C CFS (Agricubre) 

1.00000000 2673900.0 1.00oO(r) Q A F  l.WX#X)Oo 1.00000000 1BB.OaMO 4379.01625 1.00000000 1.- C CFS TOTALS 

A. D. EDWONSTON PUMPING PLANT TO CARLEY V. PORTER TUNNEL - REACH 1TE 

, 

Q A F  
0.80235512 C CFS 

Q A F  
0.04221660 C CFS 

Q A F  
0.01 158699 C CFS 

Q A F  
0.0071 1787 C CFS 

Q A F  
0.0m38729 C CFS 

Q A F  
O.O1952@S7 C CFS 

Q A F  
0.01556804 C CFS 

Q  AF 
0.00943985 C CFS 

Q A F  
0.05209597 C CFS 

Q A F  
o.OM87177 C CFS 

Q A F  
0.00654315 C CFS 

Q A F  
0.00760762 C CFS 

Q A F  
0.02061656 C CFS 

o.omon4ti 8 E s  

The Metmpolilan Wger District 
of S o u t h  Caldomra 
San Bernardino Valley Municipal 
Water Distrid 
San Oabrisl Valley Munioipal 
Water DiPtriot 

San Gorgonio Pass Water Agency 

Proportionate Use 
for Allocation 

of Capltai Costs 

Crestline-Lake Arrowhead Water Agency 

191 trol 1111 1121 1131 1141 1151 
CHRISMAN P W G  PLANT TO A. D. EDYONSTON PUMPING PLANT - REACH 16A 

Ratios of 
Total 

Reeoh Use 

Mojave Water Agency 

Average 
of 

Rattos 

Capaclty Provlded in Reaoh 

Desert Water Agency 

For Requssted 
Excess 
Peaking 

Coachelk vaaey County water Distrid 

Totei for 
Water Supply 
Contractors 

Proportionate Use 
for Allocation 

of Minimum OMP6R Costs 

Antelope Valley-East Kern Water Agency 

Measure 
of Use Ratios of 

Total 
Reach Use 

Littlerock Creek Irrigation D i  

Water Supply Contractor 
Average 

Of 
Ratios 

Palmdale Water District 

Ventwa County Flood Conbol D i d  

Cestaic Lake Water Agency 

Kern County Water A y c y  
(Munmpal and lndus rial) 

1.00000000 2582500.0 l.MX#r)Oa) Q A F  TOTALS 
1.00000000 1.00000000 188.00000 4127.33144 1.- . 1.00CM000 C CFS 



REACH 18A - JUNCTION, WEST BRANCH. CALIFORNIA AOUEDUCT THRU ALAMO POWERPLAN1 

TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

PvnNm LAUE 
WEST BRANCH 

SOUTH BAY I 

I COASTAL BRANCH 
\ ----- ' 

*\ 
m?EE 

2 WOE-T.  

0 PUYPhlOPUNTS 
0 POWWPUNTS 

The Mekopolan W@er D i  
of m h s m  Cabfcrma 
San Bemardim Valley Municipal 
Water Distrid 

Sari Gdwjei Valley MunEpaI 
Water Dstnd 
San Gorgonio Pass Water Agency 

CrestlineLake A m h a e d  Water A g a y  

Mojave Water Agency 

Dasefl Water Agency 

Coachella vaaey county water Distrid 

Antelope Vaby-Eesl Kem Water Agency 

Lierock Creek Irrigation D ' i  

Palmlala Water Distrid 

Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 

TOTALS Q A F  0 603.0 981COO.O 39300.0 0 0 
C CFS 0 1.31675 1500.86551 60.68885 55.70547 . 0 

11) 121 131 M IS1 161 171 I81 

REACH 17F - CARLEY V. PORTER TUNNEL TO JUNCTION. WEST BRANCH. CALIFORNIA AQUEDUCT 

The MetropoGlan Wader mstrid Q A F  0 802 2011500.0 562oe5 0 0 2067702.5 
of Southern Cabfm~a C CFS 0 0.13200 2863.14266 8286712 184.57517 0 3130.5049$ 

San Bemardino Valley M u n i w  Q A F  0 4.1 lU2600.0 3587.0 0 0 106187.0 
Water DBtrid C CFS 0 0.00675 172.33413 5.70431 0.73804 0 178.77653 

San Gabriel Valley Municipal Q A F  0 1 2  28800.0 1007.0 0 0 28807.0 
Water Distrid C CFS 0 0.00198 45.15128 1.60140 125670 0 48.00838 

San Gorgonio Pass Water Agency Q A F  0 0.7 17300.0 605.0 0 0 17905.0 
C CFS 0 0.00115 29.05110 0.86213 0.12679 0 30.140m 

Crestlinelake A& Water A g a y  Q A F  0 0.2 5800.0 202.7 0 0 -7 
C CFS 0 0.00033 9.75185 0.3235 0.03857 0 10.11277 

Mojave Water Agency Q A F  0 2.0 508M.O 13923 0 
0 521 92.3 

C CFS 0 0.00329 70.16895 2.29163 5.26267 0 77.72325 
Dessrt Water Agency Q A F  0 1.5 381 00.0 1044.2 0 0 391442 

C CFS 0 0.00247 63.96091 1.71868 024980 0 65.94638 

CoacheOaValley CountyWater Distrid Q A F  0 0.9 231 00.0 633.1 0 0 23733.1 
C CFS 0 0.00148 38.80294 1.04204 0.14777 0 39.99275 

Antelope Valley-Eas4 Kem Water Agency O A F  0 5.4 113840.0 1029.0 0 0 139429.0 
C CFS 0 0.- 191.16896 1.69366 14.33767 0 20720029 

LiirockCreek lnigation D ' i  Q AF 0 0.1 2300.0 324 0 0 23324 
C CFS 0 0.00016 3.17694 0.05333 023827 0 3.46854 

Palmdale Water Dislrid Q A F  0 0.7 17300.0 207.9 0 0 17507.9 
C CFS 0 0.00115 23.89612 0.34219 1.79221 0 26.03052 

Ventwa County Flood Control D i  Q A F  0 0.8 20000.0 365.8 0 0 Z(U65.8 
C CFS 0 0.00132 27.62557 0.52038 210390 0 30.24985 

Castaffi Lake Water Agency Q A F  0 2.2 W20Ll.O 991.1 0 0 55191.1 
C CFS 0 0.00362 74.86530 1.40990 5.70156 0 81.97676 

TOTALS Q  AF 0 100.0 251m00.0 67300.0 0 0 2577500.0 
C CFS 0 0.16459 3613.11671 100.52812 216.56917 0 3930.21500 

Estimated 
Operational 

Losses 
Withln Reach 

Maximum Annual 
Entitlements 

Delivered 
from Reach 

water supply C o n t r a c t o r  Measure 
of Use 

Capacity Provided in Reach 

. 
For Delivery 

of 
Entitlements 

For Compensation Of 
Downstream Subtotal 
Regulation 

Operational 
Losses 

Scheduled 
Outages 



CARLEY V. PORTER TUNNEL TO JUNCTION. WEST BRANCH. CALIFORNIA AQUEDUCT - REACH 171 

20677025 0.80221241 Q  AF The Metropolitan Water District 
3318.58495 0.80SBU)91 0.60402166 C CFS of Southern CaGfomia 
106187.0 0.041 19767 Q  AF San Bemardino Valley Municipal 
178.77653 0.04341 117 0.04230442 C CFS Water D i  
29807.0 0.01 156431 Q  AF San Gabriel Valley Municipal 

48.00438 0.01165781 0.01161 106 C CFS Wafer Distrid 
17905.0 0.m665 Q  AF San Gorgonio Pass Water Agency 
30.14002 0.00731871 0.00713268 C CFS 
60027 0 . m W  Q  AF CrestlineLake Arrowhsad Water Agency 

10.11277 0.W45562 0.0(3239225 C CFS 
521 92.3 0.02024919 Q  AF M o b  Water Agency 
77.72325 0.018873W 0.01956112 C CFS 
391442 0.01518689 Q  AF Desert Water Agency 
65.94939 0.01601407 0.01560048 C CFS 
23733.1 O.W)9207BO Q  AF CoachellaValley County Water Dirid 
39.99275 0.00971119 0.00945849 C CFS 
139429.0 0.05409467 Q  AF Antelope Valley-East Kern Water Agency 
207.20029 0.05031313 0.0- C CFS 

23324 0.00043491 QAF Liierffik Creak Irrigation Dktrid 
3.46854 0.00084224 0.087358 C CFS 
17507.9 0.00679259 QAF Palmdab water mrid 

26.m52 0.00632083 0.00655671 C CFS 
20365.8 0.00790136 Q  AF Ventura County Flood Control Distrid 
30.24985 0.00734538 0.00762338 C CFS 
55191.1 0.02141265 Q  AF Castaic Lake Water Agency 
81.97676 0.01990541 0.02065927 C CFS - -. - 

1 .0a#xx) 2577500.0 l.oOoam0 QAF TOTALS 1.000000M l.OOOa000 l88.OWm 4118.21500 l.oOoam0 l.W@JW C CFS 

JUNCTION. WEST BRANCH. CALIFORNIA AQUEDUCT THRU ALAMO POWERPLANT - REACH 

586076.2 0.57441556 QAF The Metropolitan Water Diirid 
929.88404 0.57497504 0.57469530 C CFS of Southern Camornia 
1061829 0.10407027 Q  AF San Bemardino Valiay Municipal 
176.76978 0.1 1053869 0.10730448 C CFS Water Distrid 
29805.8 0.02921278 QAF San Gabriel Val@ Municipal 
48.@J741 0.02968441 0.- C CFS Water Distiid 
17904.3 0.01754808 Q  AF San Gorgonio Pass Water Agency 
30.13886 0.01863576 0.01809192 C CFS 
60025 0,00588307 Q  AF CmstlineLake Arrcwhaad Water Agency 

10.1 1244 0.00625283 0.00606795 C CFS 
52190.3 0.051 15192 QAF Mojave Water Agency 
77.71996 0.04805651 0.04960424 C CFS 
39142.7 0.03836391 Q  AF Desert water Agency 
65.94692 0.04077695 0.03957243 C CFS 
23732.2 0.- Q  N Coachella Valley County Water District 
39.99127 0.02472779 0.02399391 C 'FS 
139423.6 0.13664961 Q  hF Antelope Valley-East Kern Water Agency 
207.19141 0.12811263 0.13238112 C CFS 

23323 0.00228541 QAF Liirock Creek Irrigation D i r i d  
3.46837 O.OG214460 O.WZ21525 C CFS 
17507.2 0.01715888 QAF Palmdab Water Dktrid 
26.02937 0.01609473 0.01662680 C CFS 

1 .OMHXXXX) 
i . ~ ~  i . m m m  lt)20300.0 1.00MX)Om QAF TOTALS 

0 1617.25983 1.0OOWT) 1 0MM000 C CFS 



TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

LAm- 

'. + WEST BRANCH 
SOUTH BAY I 

COASTAL BRANCH 

I IMaximum Annual I Estimated I Capacity Provided in Reach 

Cresthelake Anwmeed Water Agew QAF 0 
C CFS 0 

Mo* Water Agency QAF 0 
C CFS 0 

eesert Water Agency QAF 0 
C CFS 0 

Coaohella Va!Jey county Water Dkbid Q A F  0 
C CFS 0 

Antelope VaUey-East Kern Water Agancy QAF 69600.0 
C CFS 9613699 

M r o c k  Creek Irrigation Distrid QAF 0 
C CFS 0 

PaLndale Water Dhid QAF 0 
CCFS 0 

TOTALS QAF 69600.0 
C CFS 96.13699 

water supply contractor 

REACH t9C - BUTTES JUNCTION THRU BUTTES RESERVOR 

Antelope Vaky -Ed  Kern Water Agen y OAF 0 0 0 0 
CAF 27800.0 0 27800.0 0 0 27800.0 

TOTALS 2% 0 0 0 0 
278m.D 0 27800.0 0 0 27800.0 

~ 

REACH 20A - FAIRMONT THRU 70TH STREET WEST 
The Metropobn Water O i i  QAF 0 2220.0 556500.0 26933.9 0 0 583433.9 
of Soulhem Cahlarnia C CFS 0 3.65397 853.38233 40.63574 31.51693 0 925.53500 

San B e d m  VaUay Municipal Q A F  0 402.2 102600.0 3104.2 0 0 105704.2 
Water Distrid C CFS o 0.66199 in33413 4.9~965 0.73809 o 177.98187 

San Gab+4 Val@ Municipal QAF 0 1129 28800.0 871.4 0 0 29671.4 
Water [)stnet C CFS 0 0.18583 45.15128 1.37822 125670 0 47.78620 

San Gorgonio Pass Water Agency QAF 0 67.8 17300.0 523.5 0 0 17823.5 
C CFS 0 O.ll159 29.05110 0.8279B 0.12679 0 30.00587 

CrestlineLake Anowhead Wafer Agency QAF 0 22.8 5800.0 175.5 0 0 5975.5 
C CFS 0 0.03753 9.75185 0.27758 0.03857 0 10.06800 

Mojave Water Agency QAF 0 197.7 50800.0 1 155.0 0 0 51955.0 
C CFS 0 0.32540 70.16895 1.901@5 5 m 6 7  o 77.33267 

Desert Water Agancy QAF 0 148.3 381 00.0 866.2 0 0 -2 
C CFS 0 0.24409 63.4B041 1.42571 024980 0 65.65642 

CoachallaVaOay county Water Distrid OAF 0 09.9 231 00.0 5252 0 0 236252 
C CFS 0 0.14797 30.BM94 0.86444 0.14777 0 39.81515 

Antelope Valley-€& Kem Water Agsncy QAF 471 00.0 263.3 68800.0 395.0 0 0 691 95.0 
C CFS 65.0582 0.43337 95.03197 0.65014 0 0 95.6821 1 

Littlerock Creek Irrigation District QAF 0 8.8 2300.0 21.8 0 0 2321.8 
C CFS 0 0.01448 3.17694 0.03588 0.23327 0 3.451 09 

Palmdale Water Distrid QAF 0 66.3 17300.0 128.3 0 0 17428.3 
C CFS 0 0.10913 23.89612 0.21117 1.7S221 . 0 25.09950 

TOTALS QAF 47100.0 3600.0 611400.0 34700.0 0 0 946100.0 
C CFS 65.05822 5.92535 1404.72852 53.11757 41.36780 0 1499.21389 

REACH 19 - ALAMO POWERPLANT TO FARMONT 
11) 121 131 141 15) ISI 17) 18) 

The Metmpontan Wger Distrid Q A F  0 21828 -0 29116.7 0 0 -16.7 

ofSavlhamca6ionaa CCFS 0 3.59274 0 5 3 . B  44.22848 31.51693 0 629.12774 

San B e d i  Valley M u n W  QAF 0 3B5.4 loe600.0 3499.6 0 0 106099.6 
Water bbid C CFS 0 0.65080 172.33413 5.56045 0.73809 0 178.63267 

San Oabriel Valley Municipal QAF 0 111.0 2WoO.O Be24 0 0 297824 
Water W C CFS 0 0.18270 45.15128 1.56091 125670 0 47.96889 

San Gorgonio Paas Water Agancy QAF 0 66.7 17300.0 5902 0 0 178802 
C CFS 0 0.10978 29.05110 0.93777 0.12679 0 30.11566 

Measure 
of Use 

Entitlements 
Delivered 

from Reach 

Operational 
Losses 

Within Reach Subtotal 
For Delivery 

of 
Entitlements 

For Compensation Of 
Operational Scheduled 

Losses Outages 
Downstream 
Regulation 



0.57441560 58561 6.7 0.57441560 
0.57497553 0.57469556 0 929.12774 0.57497553 0.57469556 C CFS 
0.10407023 106099.6 0.10407023 Q A F  San Bsmardino Valley Municipal 
0.1 1054391 0.10730707 0 178.63267 0.1 1054391 0.10730707 C CFS Water Distrid 
0.02921275 29782.4 0.02921275 Q A F  San Gabrid Valley Municipal 
0.02968477 0.02944876 0 47.96889 0.02968477 0.02944876 C CFS Water Dietriol 
0.01754801 178902 0.01754801 Q A F  San Gorgonio Pass Water Agency 
0.01863658 0.01809230 0 30.11566 0.01863658 0.01809230 C CFS 
0.00588308 5947.8 O.oO5EWO8 Q A F  CrestlineLake Arrowhsad Water Agency 
0.00625313 0.00606811 0 10.10471 0.00625313 , 0.00606811 C CFS 
0.051 15194 52149.4 0.051 15194 Q A F  Mojave Water Agency 
0.M805407 0.04960300 0 77.65264 0.04805407 0.0496WU) C CFS 
0.03836390 391120 0.03836380 Q A F  Desert Water Agency 
0.04077891 0.03957141 0 65.89639 0.04077891 0.03957141 C CFS 
0.0232601)3 23713.6 0.0;1526003 Q A F  CwAellaVallay County Water Distrid 
0.024729M 0.02399451 0 39.96065 0.02472900 0.0;rJBM51 C CFS 
0.1 3664963 139314.3 0.13664963 Q A F  Antebpe ValleyEast Kern Water Agency 
0.12810669 0.1323i766 0 207.01151 0.128105@ 0.13237766 c CFS 
0.00228593 2330.5 O.OU228593 Q A F  CMlerockCreek Irrigation District 
0.W214451 0.00221522 0 3.46511 0.00214451 0.00221522 C CFS 
0.01715890 17493.5 0.01715890 Q A F  
0.01604390 0,01662640 

Palmdab Water Distrid 
0 26.00682 0.01604390 0.01662640 C CFS 

1 .- lOlI1500.0 l.OMOW)00 Q A F  TOTALS 
l.oooa#wo 1 . m  0 1615.94309 1.MX)oO l.cUXOOU3 CCFS 

BUTTES JUNCTION THRU BUTTES RESERVOIR - REACH 19C 

Q A F  Antelope ValleyEast Kern Water Agency 
1 . O M O o  1.00000000 27800.0 1.00WX)000 1.00000000 C AF 

1.OMOOOM 1.00000000 
Q  AF TOTALS 

27800.0 1.oCOWOOO 1.oCOWOOO C ,AF 

FARMONT THRU 7OTH STREET WEST - REACH 20A 
0.61 667255 583433.9 0.61667255 Q A F  The Mebopolian Water D i r i d  
0.61734687 0.61700971 0 925.53500 0.61734687 0.61700971 C CFS of Southern Wornia 
0.11172624 105704.2 0.11172624 Q A F  San Bsmardino Valley Municipal 
0.118716&0 0.11522152 0 177.98187 0.11871680 0.11522152 C CFS Water Distrid 
0.031361 80 29671.4 0.03136180 O A F  San Gabrid Valley Municipal 
0.031 87417 0.03161798 0 47.78620 0.03187417 0.03161798 C CFS Water Cisb'kt 
0.01883892 17823.5 0.01883892 Q A F  San Gorgonio Pass Water Agency 
0.M001440 0.01942666 0 30.00587 0.02001440 0.01942666 CCFS 
0.00631 593 5975.5 0.00631 593 Q A F  Crestline-Lake Anowhead Water Agency 
0.00671552 0.00651573 0 10.068M 0.00671552 0.W1573 CCFS 
0.05491491 51955.0 0.05491491 Q A F  Mojave Water Agency 
0.051 58215 0.05324853 0 77.33267 0.051582T5 0.05324853 C CFS 
0.041 18613 38966.2 0.041 18613 Q AF Desert Water Agency 
0.04379390 O.Cd249001 0 65.65642- 0.04379390 0.04249001 C CFS 
0.024971 15 236252 0.024971 15 Q A F  CoaohsllaVallsy County Water Distrid 
0.02655735 0.02576425 0 39.81515 0.02655735 0.02576425 C CFS 
0.07313709 69195.0 0.07313709 Q A F  Antelope Valley-East Kern Water Agency 
0.063821 52 0.06847931 0 95.68211 0.06382152 0,06847931 C CFS 
0.00245408 2321.8 0.00245408 Q A F  LittlerockCreek ligation Distrid 
0.002?0193 0.00237800 0 3.45109 0.00230193 0.00237800 C CFS 
0.01842120 17428.3 0.01842120 Q A F  Paldale Water Distrid 
0.01727539 0.01784830 o 2 5 . m ~  0 . 0 1 ~ ~ 5 3 9  o.oi~a~830 c CFS 

1.00MXYJm 946100.0 1 . w x ) o  O A F  TOTALS 
1 . m  1.00000000 0 1499.21389 1.oCOWOOO 1.00000000 CCFS 



TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

--9 

SOUTH BAY 
I COASTAL BRANCH 
\ 
-s--- 

-& REACH OESmru1IW 
0 PUMPINQPLANTS 
0 POWERPUNTS 

Capacity Provided in Reach 

For Compensation Of 
Operational Scheduled Downstream Subtotal 

Entitlements Losses Outages Regulation 

111 DI 141 I 161 171 le) 

I REACH 200 - 7OTH STREET WEST TO PALMOALE I 
The Metropolilan W e r  D i r id  8 $s 

0 2Oi7.2 556500.0 24713.9 0 
of SouthemWarua 0 3.41893 853.38233 3&8B177 31.51693 
San Bemardim Vaky M u n W  Q A F  0 376.3 102600.0 27020 0 
Water Disbict C CFS 0 0.61936 172.33413 424766 0.73809 
San Gabrisl Valley Mun.W Q A F  0 105.6 28800.0 758.5 0 
Water District C CFS 0 0.17381 45.15128 1.19239 125670 
San Gorgonio Pass Water Agenq Q A F  0 63.5 17300.0 455.7 0 

C CFS 0 0.10452 29.05110 0.71639 0.12679 
Crestlinelake Arrowhead Water Agency Q A F  0 21.3 5800.00000 1527 0 

C CFS 0 0.03506 9.75185 0.24006 0.03857 

Moiave Water Agency Q A F  0 185.0 50800.0 957.3 0 
C CFS 0 0.- 70.16895 1.57565 5.26267 

Desert Water Agency Q A F  0 138.7 381 00.0 717.9 0 
C CFS 0 0.22829 63.48091 1.18161 024980 

CcachellaVaCay County Water Distrid Q A F  0 84.1 23100.0 435.3 0 
C CFS 0 0.13842 30.80294 0.71647 0.14777 

Antelope VaCay-East Kern Water Agency Q A F  0 78.0 21700.0 131.7 0 
C CFS 0 0.12838 29.97375 0.21677 0 

L i i m c k  Creek Irrigation D'btricl Q A F  0 8.3 2300.0 13.0 0 
C CFS 0 0.01366 . 3.17694 0.02140 023827 

Paldale Wder Distrid Q A F  17300.0 620 17300.0 620 0 
C CFS 23.89612 0.10205 23.89612 0.102E 1.79221 

TOTALS Q A F  17300.0 3200.0 864300.0 31100.0 0 0 895600.0 
C CFS 23.89612 5.26698 1339.67030 47.19221 41.36780 0 1420.23031 

REACH 21 - PALMOALE TO LITTLEROCK CREEK 

The Metropolitan W+r D i r id  
of Southem Calforma 
San Bemardim Vallsy Municipal 
Water D&cl 
San -81 Valley Municipal 
Water Distrid 

San Gorgonio Pass Water Agency 

CrestlineLake Arravhead Water Agency 

Moiave W e r  Agency 

Desert Water A g e w  

CoachelkValley County Water District 

Antelope Valley-€& Kem Water Agency 

LmlerockCreek Irrigation District 

Q A F  
C CFS 
O A F  
C CFS 

Q A F  
C CFS 
Q A F  
C CFS 
O A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 
Q A F  
C CFS 

: Es 
TOTALS Q A F  13100.0 1800.0 847000.0 27800.0 0 0 874900.0 

C CFS 18.09475 2.96268 1315.77418 41.92523 39.57559 0 1397.27500 



7OTH STREET WEST TO PALMDALE - REACH 208 

0.64911090 581213.9 0.64911090 Q A F  The Metropolitan Wader Dirid 
0 921.881 03 0.64547085 0.64729087 C CFS of Swthern Wornla 

0.12415356 0.12087843 
11)53MO 0.11760331 Q A F  

0 177.31988 0.12415356 0.12087843 C CFS San Bamardim Valley Municipal 
0.03301 150 

Water Distrid 
0.033328Z 0.03316986 

29558.5 0.03301 150 Q  AF San (labrisl Valley Munioipal 
0 47.60037 0.- 0.03316986 C CFS 

0.01982991 
Water Gistrid 

17755.7 0.01-1 Q A F  San Gorgonio Pass Water Agency 
0 29.- 0.02093099 0.02038045 C CFS 

59527 0.00664809 Q  AF Crestlinelake Arrowhead Water Agenoy 
0 1 O . W  0.007@301 O.Co683555 C CFS 

o.onaom 
0.05391796 0.05586076 

51757.3 0.05760355 Q A F  Moiave Water Agency 
0 77.00727 0.05391796 0.05586076 C CFS 

0.04335258 
0.M579956 0.04457607 

38817.9 0.04335258 Q A F  Desert Water Agehey 
0 65.41232 0.04579956 0 . W 6 0 7  C CFS 

0.02628468 
0.02777366 0.027azS17 

23535.3 0.02628468 Q  AF Coachella Valley County Water Distrid 
0 39.66718 0.02777366 0.027G2917 C CFS 

0.024382C8 
0.021 13841 0.02276024 

21831.7 0.02438206 Q  AF Antelope Valley-East Kern Water Agency 
0 30.19052 0.02113841 0.02276024 C CFS 

0 . m 5 w a  
0.m40MO 0.m49470 

2313.0 0.1332- O A F  Littlerock Creek Irrigation Dirid 
0 3.43661 O.OCn40620 O.Om49470 C CFS 

0.01939(322 
0.01805758 0.01872390 

17362.0 0.0193902 Q A F  
0 25.79039 0.01805758 0.01872390 C CFS 

Palmlala Water District 

PALMDALE TO LITTLEROCK CREEK - REACH 21 

0.66194617 
0.65732379 0.65963498 

579136.7 0.66194617 Q A F  The Metropolitan Water Dmtrid 
0 918.46210 0.65732379 0.65963498 c CFS of Southern Womia  

0.1 1992879 104925.7 0.1 1992879 
0.12646080 0.12319480 Q A F  San Bemardim Valley M u n ' w  

0 176.70051 0.12646080 0.12319480 C CFS Water Distrid 
0.03366430 29452.9 0.03366430 O A F  San Gabrial Valley Municipal 
0.03394218 0.03380324 0 47.42656 0.03394218 0.03380324 C CFS Water District 
0.02022197 
0.02131990 0.02377093 

17692.2 0.02022197 Q AF San Gorgonio Pass Water Agency 
0 29.78976 0.02131990 0.02077093 C CFS 

0.00677952 5931.4 0.00677952 
0.00715351 0.00696651 Q  AF Crestline-Lake Arrowhead Water Agency 

0 9.99542 0.00715351 0.00696651 C CFS 
0.05894651 
0.05489454 0.05692053 

51572.3 0.05894651 Q A F  Mojave Water Agency 
o 76.70277 0.054139454 0.05692053 c CFS 

0.04420985 
0.04665083 0.04543034 ' 

38679.2 0.04420985 Q A F  Desert Water Agency 
0 65.18403 0.04665083 0.04&13034 C CFS 

0.M680444 
0.02828989 0.02754716 

23451.2 0.02680444 Q A F  Coachallavalley County Water Mriot 
0 39.52876 0.02828989 0.02754716 C CFS 

0.02486421 
0.02151483 0.02318952 

21753.7 0.02486421 Q  AF Antelope Valley-East Kern Water Agency 
0 30.06214 0.02151483 0.02318952 C CFS 

0.00263424 
0.0@44973 0.I33254199 

2304.7 0.W26324 Q A F  Latlerock Creek Irrigation Dirid 
0 3.42235 0.00244973 O.CQ254199 C CFS 

1 .oawowr, 
l.c#aooo0o r.owmoa, 

874900.0 1.00000000 
0 1397.275 l.oooaoc#r, 1.0- C CFS 

I 



\ 
TABLES B-1 & B-2 

Proportionate Use of Each Aqueduct Reach (Continued) 
(in units as indicated) 

\" 

Capaclty Provlded In Reaoh 

Ill 121 131 141 181 171 181 

REACH 22A - LITTLEROCK CREEK TO PEARBLOSSOM W I N O  PLANT 

The Metmpolitan WGer Disbid QAF 0 470.4 5665W.O 214452 0 0 577445.2 
o i s o r d h e m ~ m  C CFS 0 0.77425 853.38233 31.60171 31.51693 0 916.50097 

San Bernardii Veky MunEpaI Q A F  0 852 102600.0 2109.8 0 0 104709.8 
Water DistrEet C CFS 0 0.14m3 li2.33413 321294 0.73809 0 178.34516 

San Qabriel Valley MunEpl QAF 0 23.9 28800.0 582.3 0 0 2SXQ.3 
Water Distrid C CFS 0 0.03934 45.15128 0.91884 125670 0 47.32682 

San Qorgonio Pass Water Agency Q A F  0 14.4 17300.0 355.8 0 0 17655.8 
C CFS 0 0.02370 29.05110 0.55196 0.12679 0 29.72985 

crmtrmelake ~navhead water &noy OAF 0 4.8 5BD0.0 1192 0 0 5919.2 
C CFS 0 0.00790 9.75185 0.18492 0.03851 0 9.97534 

M O M  Water Agency QAF 0 41.9 50800.0 6662 0 0 51466.2 
C CFS 0 0.06896 ' 70.16095 1.09652 526267 0 76.52814 

Desslt Water Agency QAF 0 31 A 38100.0 499.6 0 0 38599.6 
C CFS 0 0.05168 63.98091 0.82231 024980 0 65.05302 

CcachaIhVaUey Countywater DisM QAF 0 19.1 231 00.0 303.0 0 0 23403.0 
C CFS 0 0.03144 38.BM94 0.49872 0.14777 0 39.44943 

Antelope Valley-Easl Kern Wider Agenoy QAF 10900.0 8.9 1cSoO.O 8.9 0 0 10908.9 
C CFS 15.05594 0.0101465 15.05594 0.01465 0 0 15.07059 

TOTALS QAF 1 CQOO.0 700.0 833900.0 26100.0 0 0 860000.0 
C CFS 15.05594 1.15215 1297.67943 38.96256 39.33732 0 1375.97931 

REACH 228 - PEARBLOSSOM W I N O  PLANT TO WEST FORK YOJAVE RlVER 

The Metropolitan WGer Distrid QAF 0 7010.8 556500.0 20974.8 0 0 577474.8 
of Soulham C a l d m  C CFS 0 11.53830 853.38233 30.e747 31.51693 0 915.72673 

San Barndm Valley Municipal QAF 0 1270.2 102600.0 2024.6 0 0 104624.6 
Water Distrid C CFS 0 2- li2.33413 3.13270 0.73809 0 17620492 

San Qabriel Valley Munkipl OAF 0 356.6 28800.0 568.4 0 0 26368.4 
Water C h i d  C CFS 0 0.58694 45.15128 0.87950 1.25670 0 47.28748 

San Gorgonio Pass Water Agency QAF 0 2142 17300.0 341 20 0 0 17641.4 
C CFS 0 0.35256 29.05110 0.52826 0.12679 0 29.70615 

CrestlineLake Arrowhead Water Aganoy Q M  0 71.8 5eJJO.O 114.4 0 0 5914.4 
C CFS 0 0.11818 9.75185 0.17702 0.03851 0 9.96744 

Moiave Water Agency QAF 50800.0 624.3 50800.0 624.3 0 0 51424.3 
C CFS 70.16895 1.02756 70.16895 1.02756 526267 0 76.45918 

Desert WaW Agency Q  AF 381 00.0 468.2 38100.0 4682 0 0 385682 
C CFS 5262671 0.77063 63.98061 0 . m  0.24980 0 65.00134 

CoaeheIla Valley County Water District QAF 231 00.0 283.9 231 00.0 283.9 0 0 23383.9 
C CFS 31.90754 0.46728 30.80294 0.46728 0.14777 0 39.41799 

TOTALS Q A F  llM00.0 10300.0 823000.0 25000.0 0 0 84WOO.O 
C CFS 154.- 16.95310 128262349 37.81 041 39.33732 0 1359.77122 



LITTLEROCK CREEK TO PEARBLOSSOM W I N G  RANT - REACH UA 

0.67202830 577945.2 0.67202830 Q A F  The Metmporilan Wapr D i  
0.66607177 0.66905054 0 916.50047 0.66607177 0.66905054 C CFS ofSouthsmCa6forma 
0.12175558 104709.8 0.12175558 Q A F  San Bemardim Valley Municipal 
0.12815974 0.12495766 0 176.34516 0.12815974 0.124S5766 C CFS Water Distrid 
0.034177m 29392.3 0 . 0 3 4 1 m  QAF  an ~iabrisl valley ~unicipal 
0.03439501 0.W428605 0 47.32682 0.03438501 0.W428605 C CFS Water Distrid 
0.020530a) 17655.8 O.MO53000 Q A F  San Qorgonio Pass Water Agency 
0.021 €0632 0.02106816 0 29.72985 0.02160632 0.02106816 CCFS 
0.00688279 5919.2 0.0688279 Q A F  CrestlineLake ARowhead Wafer Agency 
0.00724963 0.00706621 0 9.97534 0.00724963 0.00706621 C CFS 
0.05984442 51466.2 0.05984442 Q A F  Moiave Water Agency 
0.05561722 0.- 0 76.52814 0.05561722 0.057730@ C CFS 
0.04488326 38569.6 0.W488326 Q A F  Dassrt Water Agency 
0.04727761 0.04608043 0 65.05302 0.04727761 0.- C CFS 
0.02721279 23403.0 0.02721279 Q A F  
0.o28W007 0.02744143 

CkacbIla valley County water Distrid 
0 39.44943 0.M867007 0.02794143 C CFS 

0.01268477 10908.9 0.01268477 Q A F  Antelope Valley-East Kern Wafer Agency 
0.01OS5263 0.01 181870 0 15.07059 0.01045263 0.01181870 C CFS 

1 .oM)o(x) 860000.0 1.OMm000 Q A F  TOTALS 
1 . m  1 . m  o im.97631 ~.ommoa, r.ooooaooo c CFS 

PEARBLOSSOM PUMPMG PLANT TO WEST FORK MOJAVE RNER - REACH 228 

0.68066337 577474.8 0.68066337 Q A F  The MetropPan Wqter Distrid 
0.67344177 0.67705256 0 915.72673 0.67344177 0.67705256 C CFS ofSouthsmCadl~rma 
0.12331991 104624.6 0.12331990 Q A F  San Bemardim Valley Municipal 
0.12958424 0.12645207 0 1762W92 0.12958424 0.12645207 C CFS Water DkW 
0.03461622 29368.4 0.03461622 Q A F  San Gabrial Valley Municipal 
0.03477606 0.03469614 0 47.28748 0.03477606 0.03469614 C CFS Water Distrid 
0.02079373 17641.4 0,02079373 Q A F  San Gorgonio Pass Water Agency 
0.02184643 0.02132008 0 29.70615 0.02184643 0.02132008 C CfS 
O.M)697124 5914.4 0.00697124 Q A F  CrestlineLake Arrowhead Water Agency 
0.0073Um 0.00715074 0 9.96744 0.00733023 0.00715074 C CFS 
0.06061 327 51424.3 0.06061327 Q A F  Moiave Water Agency 
0.05622944 0.05842136 0 76.45918 0.0562944 0.05842136 C CFS 
0.04545692 38568.2 0.- Q A F  h r t  Water Agency 
0.04780314 0.04663153 0 65.m134 0.04780314 0.04663153 C CFS 
0.02756235 23383.9 0.02756235 Q A F  CkacbIlaValley County Water District 
0.02898869 0.02827552 0 39.41769 0.02898869 0.02827552 C CFS 

1 .ooomorn 848400.0 1.000a)Oo Q A F  
~.oammm 1 .0~000a)  

TOTALS 
0 1359.77122 1.00000000 1.0a#X)000 CCFS 



TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

WEST BRANCH 
SOUTH BAY t 

I COASTAL BRANCH 
f ----- 

*\ 
LEOEMI 

-& ,-TION 
0 PUUPINQWS 
0 POWERPUMS 

Maximum Annual Estimated Capacity Provided in Reach 
Water Supply Contractor Measure Entitlements Operational 

of Use Delivered Losses For Delivery For Compensation 0 1  
from Reach Within Reach of Operational Scheduled Downstream Subtotal 

Entitlements Losses Outages Regulation 

(1) 121 131 141 151 161 17) I81 

REACH 23 - WEST FORK MOJAVE RIVER TO SILVERWOOD LAKE 

The M e b o p o h  Water Distrid O A F  0 0 556500.0 13964.0 0 0 570464.0 
ofsauulsmcardania C CFS 80.70080 0 853.3@33 19.28817 31.51693 0 904.18743 
San b m a r d i i  Vallay Municipal Q A F  0 0 1m6co.O 754.4 0 0 103354.4 
Water District C CFS 30.61495 0 17233413 1.- 0.73809 0 174.11426 

San Gabrial Valley Municpal Q A F  0 0 28800.0 211.8 0 0 2901 1.8 
Water Dkt& C CFS 5.37046 0 45.15128 029256 125670 0 46.70054 

San Gorgonio Pass Water Agmq 3 g s  
0 0 17300.0 1272 0 0 174272 

5.15498 0 2905110 0.17570 0.12679 0 29.35359 
Cresthelake Anrmhsed Water Agency Q A F  0 0 m . 0  426 0 0 W 2 6  

. C CFS 1.74043 0 9.75185 0.05084 0.03851 0 9.80926 
Desert Water Agency Q A F  0 0 0 0 0 1377.0 1377.0 

C CFS 0 0 0 0 0.72599 9.67988 10.40587 
Coachella Valley Counly Water Dklrid Q A F  0 0 0 0 0 835.0 835.0 

C CFS 0 0 0 0 0.44017 5.86890 6.30907 

TOTALS Q A F  0 0 711000.0 15100.0 0 22120 72831 20 
C CFS 127.581 62 0 1109.67069 20.85731 34.84324 15.64878 1 1 8 0 . ~  

REACH 24 - CEDAR SPRINGS DAM AN0 SILVERWOOD LAKE 

The Metropolitan Water Distrid O A F  0 4164 556500.0 13964.0 0 840.9 
of whsm cardomia CAF  4 6 0 5 o . m  1053 46050 1053 o 47103 

San Bemardm Vaby Municpal Q A F  0 754.4 1m6co.O 754.4 0 15234812 ' 
Water D&id C A F  16635 3m 16635 3m 0 17015 

San Gabriel Valley Municipal Q A F  0 211.8 28800.0 211.8 0 4276438 ' 
wsder ~istrid CAF 3118 71 31 18 71 0 . m  31 EQ 

San Gorgonio Pass Water Agency Q AF 0 127.2 17300.0 127.2 0 25.68833 ' 
C A F  2066 47 2066.QW00 47.00000 0 21 13 

Crestline-Lake Arrowhaad Water Agany O A F  0 426 6800.0 42.6 0 8.61228 
C A F  926 21 936 21 0 957 

Osssrt Water Agency Q A F  0 0 0 0 0 0.0 ' 
C A F  1377 32 1377 32 0 1409 

Coachella Valley County Water D i d d  Q A F  0 0 0 0 0 0.0 ' 
C A F  835 19 835 19 0 854 

TOTALS Q A F  0 53U) 711000.0 15100.0 0 1070.3 ' 
C A F  71017 1623 71017 1623 0 72640 

REACH 25 - SILVERWOOD LAKE TO SOUTH PORTAL. SAN BERNAROINO TUNNEL 

The Metropolitan Wger District Q A F  0 0 556500.0 9800.0 0 .O 566300.0 
of S o u t h  Cahforn~a C CFS 0 0 894.21213 13.53653 29.24512 0 936.99378 

San brnardino Vallay Municipal Q A F  0 0 102600.0 0 0 0 lo26CO.O 
Water Disbid C CFS 0 0 187,06932 0 0 0 187.06932 

San we4 Valley Municipal Q A F  0 0 28800.0 0 0 0 28800.0 
Water I)lstnd C CFS 0 0 47.73699 0 0 0 47.73699 

San Gorgonio Pass Water Agency Q A F  0 0 17300.0 0 0 0 17300.0 
C' CFS 0 0 31.54288 0 0 0 31.54288 

TOTALS Q A F  0 0 705EW.O 9800.0 0 0. 715000.0 
C CFS 0 0 1160.56132 13.53653 29.24512 0 1203.34297 

' CFS CAPACITY FOR CONVEYANCE OF ANNUAL QUANTITIES DELIVERED FROM OR THROUGH THE RESERVOIR. EXCLUDING RESERVOIR LOSSES. 

254 



Proportionate Use Proportionate Use 
for Allocatlon Capaclty Provided in Reach for Aliocatlon 

of Capital Costs of Mlnlmum OMP6R Costs Measure 
Ratios of Average For Requested Total for Ratios of Average of Use Water Supply Contractor 

Total of Excess Water Supply Total of  
Reach Use Ratios Peaking Contractors Reach Use Ratlos 

191 1101 1111 1121 1131 1141 kl 

WEST FORK MOJAVE RIVER TO SILVERWOOD LAKE - REACH 23 

0.78326871 570464.0 0.78326871 
0.76566356 0.77446614 

Q A F  The M e b o p o h  Wger Dmtrid 
0 904.18743 0.76566356 0.77446614 C CFS of Southem Womra 

0.14190951 
0.14743950 0.14467451 

103354.4 0.14190951 Q A F  San Barnardii Valley Municipal 
0 174.11426 0.14743950 0.14467451 C CFS Water Distrid 

0.03983430 
0.03954590 0.03969010 

29011.8 0.03983430 Q A F  San Gabd Valley Municipal 
0 46.70054 0.03954590 0.03969010 C CFS Water M d  

0.02392821 
0.024856W 0.02439237 

17427.2 0.02392821 Q  AF Sari Gorgonio Pass Water Agency 
0 29.35359 0.02485651 0.02439237 C CFS 

O.OW02211 58426 O.OIXO2211 
0.00g34033 0.00818122 

Q  AF CrestlineLake Arrowhead Water Agency 
0 9.84926 0.00834033 0.00818122 C CFS 

0 . 0 0 1 W  1377.0 0.00189067 
0.00881166 0.005351 17 

Q A F  Desert ~ A e r  Agency 
0 10.40587 0.00881166 0.00535117 C CFS 

0.001 14649 
0.0[)534251 0.00324449 

835.0 0.001 14649 Q A F  Coachellavalley County Water Lhtrid 
0 6.30907 0.00534251 O.Oan4449 C CFS 

1 . m  
1.00000000 1.000000M 

7283120 1.OmO3OW Q A F  
0 1180.g2cCQ l.WXXX#)(X) 1.00000000 C CFS 

CEDAR SPRINGS DAM AND SILVERWOOD LAKE - REACH 24 I 
840.9 0.78565483 Q A F  The Metropolitan Wger D'irEd 
47103 0.64744438 0.6S07404 @ C AF of SouUlem Ca6fomta 

152.34812 * 0.14234184 Q A F  San Bernardii Valley Muntnpsl 
17015 0.23423733 0.22243002 @ C AF Water &&id - - --.-. 

4276438 ' 0.03995560 Q A F  San Oabriel Valley Municipal 
3leS 0.04390143 0.04339444gCAF Water Distrid 

25.68833 * 0.024001 11 Q A F  
2113 0.02908866 0.M843488 @C AF 

San Gorgonio Pass Water Agency 

8.61228 0.00804662 O A F  CresllineLake Amowhead Water Agency 
957 0.01317456 0.01251569 @C AF 
0.0 * 0.oOomMx) Q A F  Desert Water Agency 

1404 0.01939703 0.01690478 @C AF 
0.0 0.00000000 Q A F  Coachslh Valley County Water Lhtrid 
854 0.01175661 0.01024605 @C AF 

1070.3 1.00000000 Q A F  
72640 1.00000000 1.000MOMbCAF 

SILVERWOOD LIKE TO SOUTH PORTAL. SAN BERNARDINO TUNNEL - REAGH 25 I 
0.79202797 566300.0 0.79202797 Q A F  The Metropolitan Water Distrid 
0.77065886 0.78534346 787.00000 1iZ3.99378 0.85713566 0.82458181 C CFS of Southem Momia 
0.14349650 
o . i w m  0 . 1 4 9 4 7 ~ ~  

102600.0 0.14349650 Q A F  San Berndino Valley Muni ip l  
0 187.06932 0.09300717 0.11825184 CCFS Water Disbid 

0.04027972 
0.03Q67031 0.03997502 

28800.0 0.04027972 Q A F  San Gabrial Valley Municipal 
21.a)ww) 68.73699 0.03417467 0.03?227Z2 C CFS Water District 

0.02419581 
O.OE21271 0.02520426 

17300.0 0.02419581 O A F  San Gorgonio Pass Water Agency 
0 31.54289 0.01568250 0.01993915 C CFS 

1 .omOo(M 715000.0 1.OmO3OW O A F  1.00000000 1.00000000 808.00000 2011.34297 1.0m00MX) 1.- C CFS TOTALS 

' CFS CAPACITY FOR CONVEYANCE OF ANNUAL QUANTITIES DELIVERED FROM OR THROUGH THE RESERVOIR, EXCLUDING RESERVOIR LOSSES. 
@ SUMMATION OF QUANTITY RATIO WEIGHTED BY .12848628ANO CAPACITY RATIO WEIGHTED BY ,87151372 

255 
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TABLES B- 1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

DELTA 

E L  V&LE 

SMt LwS REsERvm 
I 

'-- --..-.. - .- B WEST BRANCH 
tr 

COASTAL BRANCH 
\ ----- 

Maximum Annual Estimated Capacity Provided in Reach 

Water Supply Contractor Measure Entitlements Operational 
of  Use Delivered Losses For Delivery For Compensation Of 

from Reach Wlthln Reach of Operational Scheduled Downstream Subtotal 
Entitlements Losses Outages Regulation 

11) 121 131 I41 151 161 171 181 

REACH 26A - SOUTH PORTAL. SAN BERNAROiNO TUNNEL THRU DEViL CANYON POWERPLANT 

The Metropoltan Water D&kl Q AF 284000.0 0 566500.0 9800.0 0 0 566300.0 
of Southern Worn ia  C CFS 517.81372 0 89421213 13.53653 29.24512 0 936.99378 

San Bemardm VaOey Municipal Q A F  88900.0 0 102600.0 0 0 0 102600.0 
Water D&id C CFS 162CSQa 0 187.OES32 0 0 0 187.06S2 
San Gabrid Val@ Munun- Q A F  28800.0 0 28800.0 0 0 0 2m30.0 
Water CMid C CFS 47.73699 0 47.73699 0 0 0 47.73699 
San Oorgak~ Pass Water Agenoy Q A F  173W.O 0 17300.0 0 0 0 17300.0 

C CFS 31.54288 0 31.64288 0 0 0 31.54288 

TOTALS Q A F  419000.0 0 705200.0 9800.0 0 0 715000.0 
C CFS 759.1 8387 0 1160.56132 13.53653 29.24512 0 1203.34297 

I REACH 28G - OEVR CAMON POWERPLANT TO BARTON ROAD I 
' The Metropolitan Water Distrid Q A F  0 0 272EQO.O 9800.0 0 0 2a25m.O 

o f ~ C a Z t o m i a  C CFS 0 0 376.39841 13.53653 29.24512 0 419.18006 

San Bemardm Valley Mun% Q A F  13700.0 0 13700.0 0 0 0 13700.0 
Water CMid C CFS 24.91904 0 24.97904 0 0 0 24.97904 

TOTALS Q AF 13700.0 0 2862Oao 9800.0 0 0 296000.0 
C CFS 24.97904 0 401.37745 13.53653 29.24512 0 444.1591 

REACH 2BH - BARTON ROAD TO LAKE PERRlS 

The Metropolitan Wger Di&d Q A F  0 0 272500.0 9800.0 0 

0fSordhemCaao~a C CFS 0 0 3m.34841 13.53653 29.24512 0 419.18006 

I TOTALS Q A F  0 0 272500.0 9800.0 0 0 282300.0 
C CFS 0 0 376.39841 13.53653 29.24512 0 419.18006 I 

REACH 28J - PERRiS DAM AND LAKE PERRlS 

The Metropolkin Water Distrid Q A F  272500.0 8800.0 272500.0 9800.0 0 406.62829 ' 
ofSouthamWomia C A F  95994.0 3001.0 95999.0 3001.0 0 89000.0 

TOTALS Q A F  272500.0 9800.0 272500.0 9800.0 0 404.62829 
C A F  85989.0 3001.0 65999.0 3001.0 0 99000.0 

CFS CAPACIM FOR CONVEYANCE OF ANNUAL QUANTITIES DELIVERED FROM OR THROUGH THE RESERVOIR. EXCLUDING RESERVOIR LOSSES. 

256 



Proportionate Use Proportionate Use 
for Allocation Capaclty Provlded In Reach for Allocation 

of Capital Costs of Minimum OMPaR Costs Measure 
Ratios of Average For Requested Totel for Ratios of Average Of use  

Water Supply Contractor 
Total of Excess Water Supply Total of 

Reach Use Retlos Peaking Contractors Reach Use Retloa 

191 1101 1111 1121 1r31 1141 1151 

SOUTH PORTAL. SAN 0ERNARONO TUNNEL THRU OEVa CANYON POWERPLANT - REACH 28A I 
0.79202797 566300.0 0.79202797 Q A F  The MebpoTitan Water D i  
0.77865896 0.78534346 0 936.99378 0.77865896 0.78534346 C CFS of Southsm Cabfornia I 
0.14349650 lmsoO.0 0.14349650 Q A F  San Bema@im Vaby Municipal 
0.1 5546802 0.14947726 0 187.06932 O.lSM58U2 0.14947726 C CFS Water Distnd 
O.MO27972 28800.0 0.04027972 Q A F  San Gabriel Valley Municipal 
O.OSS7031 0.02397502 0 47.73699 0.03967031 0.03997502 C CFS Wader Disbid 
0.02419581 17300.0 0.02419581 Q A F  San GDrgonb Pass Water Agency 
0.02621271 0.02520426 0 31.54288 0.02621271 0.02520426 C CFS 

1 .WX)oMX) 715000.0 1.000M000 QAF TOTALS 
1.00000000 1.000mWX) 0 1203.34297 1.00000000 1.[)0000000 C CFS 

D E W  CANYON POWERPLANT THRU BARTON ROAO - REACH 280 

0.95371622 2&.0 0.953716Z Q A F  The MetropoGlan Water D1rid 
0.943761 05 0.94873863 0 419.18006 0.94376106 0.94873863 C CFS of Southem Caldonia 
0.04628378 13700.0 0.04628378 Q AF San Bemardim Valley M u n w  
0.05623695 0.05126137 0 24.97904 0.05623895 0.05126137 C CFS Water Disbid 

1.000a)Oo 296000.0 1.00000000 Q A F  
1 . m  1.- 

TOTALS 
0 444.1591 1.00000000 1.oOWBOOl C CFS 

BARTON ROAO TO LAKE PERRlS - REACH 28H 

1.000001#30 28230.0 l.M)0000m QAF The Matmpolilan Water Distrid 
1.00000000 1.- 0 419.18006 l.OOOW000 l.OOOW000 C cFS of Southem CaGfomia 

1 .- 28230.0 l.aa#xwa, QAF TOTALS 
1.000a##X) 1.OM000 0 419.18006 l.aa#xwa, 1.- CCFS 

PERRlS DAM AND LAKE PERRlS - REACH 285 

1.0a)00WX) 404.62829 ' 1.000M000 QAF The Metropolitan Water D i  
l.OmaXMO l.Wamoa0 m . 0  99000.0 1.- l . m @ C A F  o fSovUtem~omia  

-- 

TOTALS 

' CFS CAPACITY FOR CONVEYANCE OF ANNUAL QUANTITIES DELIVERED FROM OR MROUOH M E  RESERVOIR. EXCLUDlNCi RESERVOIR LOSSES. 
@ SUMMATDN OF QUANTITY RATIO WEIGHTED BY 0 AND CAPACITY RATD WEIGHTED BY 1.- 



TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

i 
---a WEST BRANCH 

SOUTH BAY 
I COASTAL BRANCH 
\ 
-m---- 

*\ 
JggJg 

fq WADI O ! s W T I O U  
0 P U ~ Q  PLANTS 
D POWERPLANTS 

Capacity Provided in Reach 

I21 131 I41 I51 1 

REACH 29A - JUNCTION. WEST BRANCH CALIFORNIA AQUEDUCT THRU OSO PUMPING PLANT 

The Metropolitan Wafer Distrid 8 FE 0 475.7 1455000.0 26546.1 0 0 1481546.1 
o f ~ c a r & &  0 0.76297 2779.50593 37.75033 153.05824 0 2970.31450 

Antelope Valley--East Kern Wafer Aganey QAF 0 0 0 0 0 0 0 
CCFS 0 0 0 0 0 0 0 

Veaura County F W  Control District QAF 0 6.6 200M.O 365.0 0 0 20365.0 
C CFS 0 0.01086 38.20627 0.51907 2.10390 0 40.82924 

Castaic Lake Water Ageney QAF 0 17.7 54200.0 988.9 0 0 551 88.9 
C CFS 0 0.02813 103.53890 1.40628 5.70156 0 110.64674 

TOTALS QAF 0 500.0 1529200.0 27800.0 0 0 1557100.0 
C CFS 0 0.82297 2921.25110 39.67568 160.86370 0 3121.79048 

REACH 29F - OSO PUMPING PLANT THRU QUAIL EMBANKMENT 

The Metropolitan Wcder D i d  OAF 0 2378.7 1455000.0 26070.4 0 0 1481070.4 
of W h e m  Ca61omia C CFS 0 3.91518 2779.50583 36.86736 153.05824 0 2969.53153 

Antelope Valley--East Kern Watw Agency QAF 0 0 0 0 0 0 0 
C CFS 0 0 0 0 0 0 0 

Ventura County Flood c0nb0l Drdnd QAF 0 3'2.7 2oooo.0 358.4 0 0 20358.4 
C CFS 0 o.Os362 30.20627 0.50820 210380 0 40.81837 

CBstaic Lake Water Agency QAF 0 88.6 54200.0 971 2 0 0 551 71 2 
C CFS 0 0.14583 103.53890 1.37715 5.70156 0 110.61761 

TOTALS QAF 0 2500.0 15292W.O 27400.0 0 0 1556600.0 
C CFS 0 4.11483 2921.25110 30.85271 160.86370 0 3120.86751 - 

REACH 29G - OUAIL EMBANKMENT THRU WARE POWERPLANT 

The Metropolitan W e r  D& QAF 0 l a 9  1455000.0 23691.7 0 0 1478691.7 
of Whern Calfom~a C CFS 0 2.03505 2779.50583 33.05218 153.05824 0 2965.61635 

Ventura County Flood Control Distrid B iYs 
0 17.0 200M.O 325.7 0 0 2W25.7 
0 0.027SS 38.PSn 0.45438 210380 0 40.76455 

Castaic Lake Water Agsnq QAF 0 46.1 54200.0 882.8 0 0 m . 6  
C CFS 0 0.07588 103.53890 1.23132 5.70156 0 110.47178 

TOTALS Q AF 0 1300.0 1529200.0 24900.0 0 0 1554100.0 
C CFS 0 213971 2921.25110 34.73788 160.86370 0 3116.85260 



Proportlonate Use Proportionate Use 
for Allooation Capaclty Provided in Reach for Allocation 

of Capital Costs of Mlnlrnum OMPhR Costs Measure 
Ratios of Average For Requested Total for Ratios of Average Of Use 

W a t e r  Supply Contractor 
Total of Excess Water Supply Total of 

Reach Use Ratios Peaking Contractors Reach Use Ratios 

(91 1101 1111 1121 1131 1141 IISI 

JUNCTION. WEST BRANCH CALIFORNIA AQUEDUCT THRU OSO PUMPING PLANT - REACH 29A 

0.95147784 1481070.4 0.95147784 QAF 
0.95147787 0.95147785 The Metmpo'an Water Pistrid 

0 2969.53153 0.94572046 0.94859915 C CFS of Southem Worn ia  
oaom)owx, 
0.000a)(KX1 0.0000M)O 

0 0.OmoOOm QAF Antelope Vanay-East Kern Water Agency 
19.00WO 19.00000 0.006051U2 0.00302551 C CFS 

0.01307876 
0.01307876 0.01307876 

2M58.4 0.01307876 QAF Ventura County Flood Control District 
0 40.81837 0.01299962 0.013(13919 C CFS 

0.03544340 
0.03544337 0.03544339 

55171.2 0.03544340 QAF Castaio Lake Water Agency 
0 110.61761 0.03522890 0.03533615 CCFS 

1 . m  
1 . ~ ~ ~ 0 0 0 0  i . o m m  1556600.0 1.00000000 QAF 

19.00000 3139.96751 l.Oa)oO(X) 1.OM00OM C CFS 
TOTALS 

OSO PUMPMG PLANT TWlU QUAU EMBANKMENT - REACH 29F 

0.95147781 1481546.1 0.95147781 OAF 
0.95147785 0.95147783 The MetropoPan Water Distrid 

0 2970.31450 0.945721% 0.94858988 C CFS of Southern Worn la  
0 . m  o 0 . m  
0.ocCaom 0.- Q  AF Antelope ValleyEast Kern Waer Agency 

19.00000 19.COOOO 0.00604943 O.OMM472 C CFS 
0.01307880 20365.0 0.01307880 QAF Ventura County Flmd Control D i d  
0.01307679 0.01307880 0 40.82924 0.01299967 0.013M923 C CFS 
0.03544339 55188.9 0.03544339 QAF Castaic Lake Water Agency 
0.03544336 0.03544337 0 110.64674 0.03522895 0.03533617 C CFS 

1.00000000 1557100.0 1.00000 Q A F  
l.Oa#X)Oo 1.oamgm TOTALS 

l9.MOa) 3140.79048 1.- l.MXX10000 C CFS 

QUAIL EMBANKMENT THRU WARNE POWERPLANT - REACH 296 

0.95147783 1470591.7 0.95147783 QAF The Metropolitan Water Distrid 
0.95147787 0.95147785 0 2965.61635 0.95147787 0.95147785 C CFS of Southern M iom la  
0.01307876 20325.7 0.01307876 QAF Ventura County Fbod Conboi D ' i c t  
0.01307875 0.01307876 0 40.76455 0.01307875 0,01307876 C CFS 
0.W544341 55082.6 0.03544341 QAF Castaio Lake Water Agency 
0.03544338 O.O!BKiS 0 110.47178 0.03544338 0.0354439 C CFS 

1.0000(3000 1554100.0 1.OWWOM) Q AF TOTALS 
1 .00000000 1 . 0 ~ m 0 0 0  0 3116.85268 l.OWCOOOO l.ocWOOa3 C CFS 



TABLES B-1 & B-2 
Proportionate Use of Each Aqueduct Reach (Continued) 

(in units as indicated) 

--d 

PEIbPrS 

SOUTH BAY 

I COASTAL BRANCH 
\ ----- 

*\ ik -0E-m 
0 P W W Q  PLANTS 
0 POWERPUMS 

Maximum Annual Estimated Capacity Provided in Reach 

water Supply Contractor Measure Entitlements Operat~onal 
of  Use Dellvered Losses For Delivery For Compensation Of 

from Reach Within Reach of Operational Scheduled Downstream Subtotal 
Entitlements Losses Outages Regulatlon 

11) 121 131 14) 151 161 171 181 

REACH 29H - PYRAMID DAM AND LAKE 

The Metropohan Water D i  8 %  0 7040.9 1455000.0 22454.8 0 2183.38005 
of ~ o r d h  ~ a ~ l o m i a  148565.0 2189.0 148565.0 2189.0 o 150164.0 

Ventura County Flmd Control D i  Q A F  0 96.8 20000.0 308.7 0 30.01213. 
C A F  1225.0 18.0 1225.0 18.0 0 1243.0 

CBstaic Lake Water Agency Q A F  0 2S2.3 54200.0 836.5 0 81.- 
C AF 4034.0 59.0 4M4.0 59.0 0 4093.0 

TOTALS Q A F  0 7400.0 1529200.0 m . 0  0 2294.72600 
C A F  153624.0 2266.0 153824.0 2266.0 0 156090.0 

REACH 29J - PYRAMID LAKE THRU CASTAIC POWERPLANT 

The Metmporkan Water D i  O A F  0 0 1455000.0 15413.9 0 0 1470413.9 
o f ~ C a l d o m i a  C CFS 769.74562 0 2779.505% 21.29089 15232884 0 2953.12568 

Ventura County Flmd Control D i  Q A F  0 0 20000.0 21 1.9 0 0 2U211.9 c CFS 10.68070 o 3ap6n ozsxs 208387 o 40.59283 
CBstaic Lake Water A ~ e n q  Q A F  0 0 54200.0 5742 0 0 64774.2 

C CFS 2867368 0 100.53898 0.79313 5.67438 0 110.C0649 

TOTALS Q A F  0 0 1529200.0 16200.0 0 0 1645000.0 
C CFS 809.00000 0 2921.25120 2237671 160.09709 0 3103.72500 

REACH 30 - CASTAIC DAM AN0 LAKE 

The Metropornan Wqer D i  QAF 1455000.0 15413.9 1455000.0 15413.9 0 2160.49235 
of s w t h  CaSlom CAF 3151620 4780.0 3151620 4780.0 0 3199420 

Ventura County Flood Cmtrol D i  Q A F  20000.0 21 1.9 20000.0 211.9 0 29.69749 
C A F  28nJ.O 39.0 2600.0 39.0 0 2639.0 

Castaic Lake Water Ageny Q A F  54200.0 5742 54200.0 5742 0 80.48020 
. 

C A F  9278.0 141.0 4278.0 141.0 0 9419.0 

TOTALS Q A F  1529200.0 16200.0 1529200.0 162W.O 0 2270.67004 
' 

C A F  327040.0 4960.0 327040.0 496(20 0 332000.0 



PYRAMID DAM AND LAKE - REACH 2BH 

0.95147787 2183.38005 . 0.95147787 Q A F  The Matmpoliian Water Distii 
0.96581459 0.96278381 150754.0 0.96581459 0.96278381 @ C AF 0fsouthEmWOmia 
0.01307875 30.01213 0.01307875 Q A F  Ventura County Flood Control Distrid 
0.00786336 0.00904475 1243.0 0.00796336 0.00904475 @ C AF 
0.03544338 81.33282 0.- Q A F  Castaic Lake Water Agency 
0 . ~ 6 ~ 2 0 5  o.mi7160 4093.0 0.02622205 0.02817144 @C AF 

1 .MXWM)o 2294.72600 1.WOM000 Q AF TOTALS 
l.MXWM)o 1.- 156090.0 l.@JOOCO@ l.OWCOOUJ@CAF 

'CFS CAPACIN FOR CONVEYANCE OF ANNUAL QUANTITIES DELIVERED FROM OR THROUGH M E  RESERVOIR. EXCLUDING RESERVOIR LOSSES. 
@SUMMATION OF QUANllW RATIO WEIGHTED BY .21139995 AND CAPACITY RATIO WEIGHTED BY ,78860005. 

PYRAMID LAKE THRU CASTAIC POWERPLANT - REACH 295 

0.95147787 1470413.9 0.95147787 Q A F  TheMatropoGian Water D i d  
0.95147788 0.95147787 0 2953.12568 0.95147788 0.95147787 C CFS ofSouthsmCa61Omia 
0.01307875 20211.9 0.01307875 Q A F  Ventura County Flood Control Distrid 
0.01307875 0.01307875 0 40.59283 0.01307875 0.01307875 C CFS 
0.0354439 54774.2 0.03544338 Q A F  Castaic Lake Water Agsnoy 
0.03544337 0.- 0 110.W649 0.03544337 0.03544338 C CFS 

1.00000000 1545400.0 1.00000000 Q A F  TOTALS 
1.000a##X) l.omoooa, 0 3103.72500 l.OaXX)(WO 1.000a)WX) C ffS 

CASTAIC DAM AND LAKE - REACH 30 

0.95147790 2190.49235 0.95147790 Q A F  The Matropolitan Water Dirid 
0.S3S8072 0.96212388 3194420 0 . m n  0.96212388 @ c AF ofSadhemCaEfwnie 
0.01307873 29.69749 0.01307873 Q AF Ventura County flood Control Dirid 
0.007048BD 0.00860328 2639.0 . 0.00794880 0.00860328 @C AF 
0.03544337 80.48020 0.03544337 
0.02837048 0.02927284 

QAF Cestaic Lake Waler Agency 
9419.0 0.02837048 0.02927284 @ C AF 

1 .OM00000 2270.67004 1 .OOWOMX) Q AF TOTALS 
l . m  1.- 332om.o 1.00000000 1.00000000 @C AF 

'CFS CAPACIN FOR CONVEYANCE OF ANNUAL QUANTITIES DELIVERED FROM OR MROUQH M E  RESERVOIR. EXCLUDING RESERVOIR LOSSES. 
@SUMMATION OF QUANmY RAT0 WEIGHTED BY .I2758072 AND CAPACITY RATIO WEIGHTED BY .87241928. 



mrs m - ,i 
TABLES B- 1 & B-2 

Proportionate Use of Each Aqueduct Reach (Continued) 
(in units as indicated) 

C & h W  IICUCCWI 

YBI 

\. 

/' "Am-~~RUT 

Maxlmum Annual Estimated Capacity Provided In Reach 

water supply contractor Measure Entitlements Operational 
of Use Delivered Losses For Delivery For Compensation Of 

from Reach Wlthln Reach of Operational Scheduled Downstream - Subtotal 
EntlHements Losses Outages Regulation 

11) 121 IJI 141 151 181 171 181 
REACH 31A - AVENAL GAP TO DEVIL'S DEN PUMPMG PLANT 

Kern County Water Agency Q A F  105100.0 725.9 1(W100.0 725.9 0 0 105825.9 
(Agriculture) C CFS 283.00000 1.19478 283.WXWO 1.19478 0 0 204.19478 

Santa Barbara County Rood Control Q A F  0 325.5 45486.0 1975.8 0 0 47461.8 
and Wafer Consenration D i i  C CFS 0 0.53575 6282884 293540 4.83610 0 70.60034 
San Luis Obiylo Ccunty Flood Control Q  AF 0 176.5 25000.0 726.2 0 0 25726.2 
and Water Cornenration Dishid C CFS 0 . 029051 34.53197 1.11493 262135 0 38.26825 

Future Contrador - San Jcaquin Valley Q A F  12214.0 84.4 12214.0 04.4 0 0 12298.4 
C CFS 16.87094 0.13882 16.87094 0.13892 126532 0 18.27518 

TOTALS Q A F  130014.0 1400.0 200500.0 3600.0 0 0 204100.0 
C CFS 337.76217 230430 435.1298 5.52837 8.72277 0 449.37413 

REACH 33A - DEWS OM PUMPMG PLANT THRU SAN LUIS OBISPO POWERPLANT 
Santa Barbara County Flwd Control Q A F  0 453.9 45686.0 1650.3 0 0 47136.3 
and Water Consenration D i  C CFS 0 0.74709 6282886 2.39965 4.83610 0 70.06459 
!h Luis Obispo County Flood Control Q A F  10000.0 246.1 25OW.O 649.7 0 0 25549.7 
and Water Consenration Diid C CFS 13.81279 0.40506 34.53197 0.82442 2.62135 0 37.97774 

TOTALS Q A F  10000.0 700.0 70486.0 PM).O 0 0 72686.0 
C CFS 13.81279 1.15215 97.36081 3.22407 7.45745 0 108.04233 

REACH 34 - SAN LUIS OBlSPO POWERPLANT TO ARROYO GUANOE 
Santa Barbara County Flood Control Q  AF 0 376.6 45486.0 1196.4 0 0 46682.4 
and Water Consenration D i  C CFS 0 0.52019 6282884 1.65256 4.83610 0 69.31750 
San Luis Obispo County Flood Control Q A F  5000.0 123.4 15000.0 303.6 0 0 15303.6 
and Watsr Consewdm D i  C CFS 6.90639 0.17045 20.71918 0.41936 1.58539 0 2272393 

TOTALS Q A F  5000.0 500.0 60486.0 1530.0 0 0 61988.0 
C CFS 6.90639 0.69064 83.54802 2.07192 6.42149 0 9204143 

REACH 35 - ARROYO GUANDE THRU SANTA MARIA TERMINUS 

Santa Barbara County Flood Control Q A F  45486.0 819.8 4 W . O  819.8 0 0 46305.8 
and Water Consenration D'icl C CFS 6282884 1.13237 6262886 1.13237 4.79709 0 68.75830 

San Luis Obispo County F W  Conlml Q A F  10000.0 160.2 10000.0 1802 0 0 10160.2 
and Water Conservation o i i  C CFS 13.81279 0.24891 13.81279 0.24891 1.05463 0 15.11632 

TOTALS Q A F  55486.0 1000.0 55486.0 lmO.0 0 0 56486.0 
C CFS 76.64163 1.38128 76.64163 1.38128 5.85172 0 83.87462 



O \ r m u m Y I o  --- 

_--- *_--- 

\ 

$7 , 
I 

Proportionate Use Proportionate Use 
I for Allocation Capacity Provlded In Reach for Allocation 

of Capital Costs of Minimum O M P m  Costs Measure 
Water Supply Contractor Ratios of Average For Requested Total for Ratios of Average of Use 

Total of Excess Water Supply Total of 
Reach Use Ratios Peaklng Contractors Reach Use Ratios 

191 1101 1111 1121 1131 1141 I151 

AVENAL GAP TO DEVIL'S DEN PUMPING PLANT - REACH 31A 
0.51850024 105825.9 0.51850024 
0.63242355 0.575461 90 QAF Kern County Water Agency 

0 284.19478 0.63242355 0.57546190 C CFS (Agriculture) 
om54189 
0.15710816 0.144825M 

47461.8 0.232541 89 QAF Santa Batbara County,fl+ Cpnml 
0 70.60034 0.15710816 0.14482500 C CFS and Water Consewahon Dstnd 

0.126047W 25726.2 0.12604704 
0.08515899 0.10560301 Q AF San Luis Obipo County Flood Control 

0 38.2S825 0.08515899 0.10560301 C CFS and Water Conservation Dsbid 
0.06025674 1Pge.4 0.05025674 
0.04066807 0.05046240 QAF Future Contractor - San Joaquin Valley 

0 18.27518 O.MOW807 0.05046240 C CFS 

1.00000000 2W100.0 1.00000000 
1.MX)OOWX) 1.0000W)o 0 449.37413 1.00000000 l.WI(#X#WO TOTALS 

DEVIL'S DEN PUMPING PLANT THRU SAN LUlS OBlSPO POWERPLANT - REACH 33A 
0.64849214 47136.3 0.64849214 QAF Santa Barbara County Flood Control 
0.64849203 0.64849209 0 70.06459 0.648492(33 0.64849209 C CFS and Water Conservation Dstrid 
0.351 50786 25549.7 0.35150786 Q AF San Luis Obispo County Flood Coniml 
0.351 50797 0.351 50791 0 37.97774 0.35150797 0.35150791 C CFS and Wabr Conservation D i d  

1 .WX1000a) 72686.0 1.00000000 OAF TOTALS 
l . O O 0 ~  1.- 0 108.04233 1.OMa)Oo l.Oowxx#X) C CFS 

SAN LUlS OBlSPO POWERPLANT TO ARROYO GRANDE - REACH 34 
0.7531 1199 46682.4 0.7531 1199 
0.75311197 0.75311198 QAF Santa Barbara County flood Control 

0 69.31750 0.75311197 0.75311198 C CFS and Water Conservation D i d  
024688801 1 W . 6  0.24638801 QAF San Luis Obispo Cou* Flood Control 
024688803 024688802 0 2272393 0.24688803 0.24688&%? C CFS and Water Conservmon D i  

1 .OaMoM 61986.0 1.00000000 
1.000CW)(WO 1.00000000 

QAF TOTALS 
0 9204143 1.0000W#r) 1.0000W#r) C CFS 

ARROYO GRANDE THRU SANTA MARIA TERMINUS - REACH 35 

0.81977481 
0.81977476 0.81977479 46305.8 0.81977481 QAF Santa Barbara County,Flo+ Conbol 

0 68.75830 0.81977476 0.81977479 C CFS and Water Consewahon Dtstnd 
0.1802519 
0.1 802524 0.18022521 

10180.2 0.18)22519 QAF San Luis 6bispo County Flood Control 
0 15.11632 G.lEt)Zi824 0.18022521 CCFS and Water Conservation D i  

1.mooo000 
1.OM000m 1 . m m  

56486.0 1.00000000 QAF 
0 83.87462 1.000a)o 1.WYUX)o C CFS 

TOTALS 



TABLE B-3 
Power Costs and Credits and Annual Replacement Deposits for Each 

Aqueduct Pumping and Power Recovery Plant 
(In doks1 Sheet 1 of 2 

SOUTH BAY 
NORTH BAY AQUEDUCT AQUEDUCT CALIFORNIA AQUEDUCT 

Reach1 M 3 A  R d 3 B  Reachl@ Reach1 -4 RedIl4A M l 5 A  Read1164 RedIl7E 

Calender B&w Cordelta CordeDs SouthBey6 Buens Wheeler 
SIou@l FmplngP.RmplngP. DelVale Bunk, DosAmlgoe Vista R#ge CMsmen Edmmaon 

Year Mrph~P. Soleno -(a FmplngP. RnrplngP. FmplngP. RmpbnpP. RmplngP. PmphgP. RmpbgP. 
PI PI PI 141 m [sl m [@I [el 1101 

I 1 
Pawer aosts for t h e y  1868 through 1887 are for M interbn fadlay. 4 ThewstsofDelV lePunpingPlantareamnb~mththosedSouthBayRmpingPlanttoa~thecoslallocatims. 
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TABLE B-3 
Power Costs and Credits and Annual Replacement Deposits for Each 

Aqueduct Pumping and Power Recovery Plant (Continued) 

I I 
(In d o h )  ~ ~ 2 0 1 2  

I 1 



TABLE B-4 
Annual Entitlements to Project Water 

for 1967. 
b) Distrids Table A quantities exdude amount8 during the period 1988 through 1987 that are assumed to be supplied by rtonPmject water. 
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TABLE B 4  
Annual Entitlements to Project Water (Continued) 

(In am-f&) Sheet2014 

SAN JOAQUlN VALLEY AREA 
Celender Empbe K e m Q - Y w w A W W  Tuhm lake 

OUaeyRidoe WeslSide Munlcpal Coudy ~~ 8eetn 
Year waer lnisetkn and A g r h h d  Tatel d Waer Water&aa@~ Total 

Dlada D M d  lndlrsblal KhP Dwtid Dlada 
[111 [ l a  [131 [141 [15j [la] 11 71 11 81 1191 

1w2 0 0 0 
1883 

0 
0 0 

0 
0 

0 
0 

0 0 
0 

0 
1964 0 0 0 0 

0 
0 0 0 

less 0 0 0 
0 

0 0 
0 0 

0 0 
0 0 0 0 

1888 0 0 
1987 

0 
0 

0 
0 

0 0 0 
0 0 0 

0 
0 

0 
1888 14.300 1,000 0 0 0 0 
1989 14.325 3,000 0 2% 2% 900 2.300 12250 77,350 
1970 1 5,700 3,000 28,700 116,400 145.100 1,2W 2500 46,350 163.075 

1.300 2600 34,300 202000 
1971 17.900 3.000 35.700 154.600 190.300 
1972 P.000 3.000 1.300 2,800 38,500 251.800 
1973 =$00 

39200 231.500 270,700 
3,000 5.388 

1'400 3.100 
112600 413,068 

1974 33.390 3.000 46.000 
43,500 287.000 310,500 1,500 43,552 383,652 

1975 40.555 3,000 52700 % 410,tW 1,500 347,000 3.471 
3.578 

n2ee 480.650 
1.600 86.25e 545.8W 

1978 30.921 
1977 3,000 

30.400 
ti6.100 386.050 442,150 

3.000 ;:% 4.- 81,707 543.417 
1978 32.500 0 80.600 423.000 483.600 3.700 59.000 581.400 
1979 ~ , i w  4 7 o m  534,300 

3,000 87,600 518,300 583,900 
1.900 3.900 

1980 %% 3.000 71.100 563.400 634.500 2,000 2200 2E ?$?? %E 
71,700 758.100 

1981 41.000 
1982 41,000 3.000 74,800 818,600 891,400 

3,000 79,600 
2,300 4,300 78.000 818.000 

1983 42800 3.000 03,500 2 745.300 2,500 4.500 80200 878,500 
1984 45.100 805,100 2.800 4,600 9,548 887,948 
1985 

3.000 103,600 757,000 
4 7 m  3.000 1 w . m  8o8.100 %% 3,100 4.800 62811 979.211 

3.400 4.900 45.549 1.01 9,049 
1988 
1987 

48,300 3.000 113.400 854,800 968.200 3.700 5.100 
51.400 3,000 119.100 9 7 m  1,128,500 

1988 53.500 3.000 123.900 % 1.074.600 1.023.500 4.000 5.200 101,400 1.188.500 
1989 55.600 4.000 5,400 105,600 1248.100 
19w 57.700 

3.000 128200 984,100 1,112,300 4.000 5,600 109,900 1,290,400 3.000 134,600 1,018,800 1,153,400 4.000 5.700 118.500 1,342,300 
1991 57.700 
1992 

3.000 134.800 1,018,800 1.153.400 
57,700 4.000 5,700 118.500 1342,300 

1993 
3.000 134.600 1,018,800 1,153,400 

57.700 4.000 5.700 118.500 1,342,300 
1984 

3.000 134.600 1,018,800 1,153,400 
57.700 4,000 5,700 118.500 1.342300 

l9a5 57,700 
3,000 134,600 1,018800 1,153,400 4.000 5.700 118.500 1.342300 3,000 134,800 1.018800 1,153,400 4,000 5.700 118.500 1.342300 

1998 57.700 
1997 57.700 

3,000 134,600 1.018.800 1,153,400 4.000 5,700 118.500 1.342300 

leee 57.700 
3.000 134.600 1,018.8M) 1,153,400 4.000 5.700 118.500 1,342,300 

1999 
3,000 134.600 1.018.800 1,153,400 

57.700 4,000 5.700 118,500 1.342300 
rn 3.000 134.600 1,018,800 1.153.400 

57,700 4.000 5.700 118,500 1,342,300 3.000 134.600 1,018,800 1,153,400 4.000 5.700 118.500 1,342,300 

2061 
2MD2 

57.700 
57,700 

3.000 134.600 1.018800 1,153,400 4.000 5.700 118.500 1,342300 

2M13 
3,000 134,600 1,018,800 1,153,400 

57.700 4,000 5.700 118,500 1,342,300 
2004 57.700 

3,000 134.600 1,018,800 1,153,400 4,000 5 . m  118.500 1.342.300 

2005 
3.000 134.600 1.018.800 1.153,400 

57,700 4,000 5.700 118.500 1.342300 3.000 134.600 1.018.800 1,153,400 4.000 5,700 118.500 1.342300 

z 57.700 
57.700 

3 .m  134.600 1.018.800 1,153,400 4.000 5.700 118,500 1 342300 

2033 57.700 
3.000 134.600 1,018,800 1,153,400 4.000 5.700 118,500 13342,300 

2034 57.700 
3,000 134.600 1.018800 1,153,400 4,000 5.700 118,500 1,342300 

2035 57.700 
3,000 134,800 1,018,800 1,153,400 4.000 5.700 118,500 1,342,300 3.000 134.600 1,018,800 1,153,400 4.000 5.700 118,500 1,342300 

TOTAL 
199.000 

3.432735 
58.053.670 

7,683900 
=,900 8,910,055 

65,747,570 353.652 78,87&912 



TABLE B 4  
Annual Entitlements to Project Water (Continued) 

(in -fa&) Shad3014 

SOUTHERN CALIFORNIA AREA 
Anfekpe cmdne- san SanaMed 

Calender Valley Csslslc CoecheIle Lake LUUemck Bemerdtno Valley 
m K e m  Leke Valley h w h d  Desefl Creek Mojrare Pelmdele V d W  Municpel 

Year W W  Waer W&er Waer Weter I~ iWhl  Weler W ~ B T  Municpel waaer 
&mcy Agencr DleZrid Agency Agency D W d  Agency DI8Md Wa~OkPtrjd DkMd 
PI [211 PI [231 ~ 4 1  M [2e] [n] [a1 [a1 

1982 0 0 0 0 0 0 0 0 0 0 
1- 0 0 0 0 0 0 0 0 0 0 
1884 0 0 0 0 0 0 0 0 0 0 
1885 0 0 0 0 0 0 0 0 0 0 

2031 5800 38.100 2300 50.800 17.300 102600 28.800 
2032 5'800 38.100 2,300 50.800 17.300 102600 28.800 
2033  ti'^ 38.100 2300 17,300 

w'800 17.300 
102- 28.800 

2034 $3 ,.I, 2,300 50.800 102600 28,800 
2035 38.100 23nfI 50.800 17,300 102600 28.800 

7.330.000 1.288.111 2107.600 2810.043 5,909,177 
TOTAL 3.OSe.098 321.556 127210 BB3.720 1.841 322 

Note: As of Janualy 1, 1992, Castalc Lake Water Agency will assume all rights and obligations granted to Devil's Den Water District according to its 
long-term water supply contract with the state of California. 
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TABLE B-4 
Annual Entitlements to Project Water (Continued) 

fin atxmfdl .--. -- .---a 

SOUTHERN CALIFORNIA AREA FEATHER RIVER AREA 
Sen The venhrm 

Meh.opoRw Cornty 
Plulnam Totel 

Year waw o f s o ~ h m  comd Cityof Corntyd C O W  
&encY Ceaf- DMrkl YubaCRy ButIe FCELWCD 
1301 1311 ~321 1331 [341 [w WI 137l 

TOTAL I 

2031 17.300 2.01 1.500 
17,300 

20.000 2510200 

3 2.01 1.500 20.000 2510200 
9,600 27.500 
9 . m  

2700 39.800 
17.300 2.01 1.500 20,000 2,510,200 27.500 2700 39,800 

2034 17.300 2011 500 9.800 27,500 2700 39.800 20.000 2510200 
2035 1 7,300 201 1:500 20.000 2510200 9.800 27.500 2700 39.800 9.800 27.500 2700 39.800 

TOTAL 9'm800 112360272 
gee.000 449.900 

139,843,909 
112.620 

997,800 1,560,520 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor - 

Calendar Vaby NORTH BAY AQUEDUCT SOUM BAY AQUEDUCT 
PipeUne Reach1 Reaeh3A -3B -1 -2 -4 Reach5 

Year PC NC(a Totel AC AC AC AC 
W W C D  SCWA SCWA FCELWCD ACWD FCELWCD FCELWCD FCELWCD ACWD FCaWCD 

[ll PI I31 [41 161 I81 m [el PI [lo1 d 11 

2031 2.700 21.000 21.000 25,000 87.000 0 225 
2700 21.000 21,000 25.000 87,000 

a624 8,457 0 
2032 0 225 

6.354 
8,624 

2,700 21,000 21.000 25,000 87,000 
8.457 0 

2033 0 225 6.354 
8.824 

2700 21.000 21.000 25.000 87,000 
8,457 0 

2034 0 225 8.354 
8.624 

2700 21,000 21.000 25.000 87,000 
8.457 0 6.354 

2035 0 225 8.624 8,457 0 8,354 

104.658 961.978 53.844 493.141 8.749 
TOTAL 878.880 948.060 2784,718 28,790 437278 282- 
a) For the pariod 1968 thmugh 1987, deliveries are nun-Project water pun& through an interim facih. 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 

(in--) Sheet 4 d 8 

calender 

Year 

1962 
1883 
1984 
1965 

2031 
2032 
2033 
2034 
2035 

TOTAL 

2600 245.053 0 
2600 245.053 

20,000 129,059 113,400 173.588 
0 

0 0 35.500 800 35.075 
20,000 129,059 113.400 173588 

2600 245.053 0 
0 0 35,500 800 35.076 

2800 245.053 0 
20.000 129.059 113,400 ,173:~ 0 0 35.500 800 35,075 

2600 246,053 20,000 129,059 113,400 173.588 0 0 35.500 800 35.075 
20.000 129.058 113.400 173.588 

0 0 0 35.500 800 35.075 
225.443 7.157 8,408,510 

13,15&142 
7,772.523 

Q46,MD 
89,318 57,191 

CALIFORNIA AQUEDUCT (continued) 
SOUTH SAN JOAQUIN DIVISION (continued) 

Reach 10A m Re& 138 Reach 14A 

5,851881 480.000 2088.320 1,978394 

1381 IW 1401 1411 [421 (431 141 14 [4e] [471 14e] [&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 

KOWA(Mal) KCWAWl)  KCWA(AQ) KCWA(MBl) KCWA(AQ) KCWA(Ml) n e W S D  KCWA(AQ) KCWA(MBl) KCWA(AG) KCWA(AQ) MWDSC 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 

m' 
- .  I CALIFORNIA 1 
CelendeJ MWAVE DIVISION (continued) 

Redla 
Year 

ReadlaDB Redla RedlpA RedlpB Resch P 

AVEKWA PWD AVEKWA LClD PWD AVEKWA MWDSC(d CVWD(d AVEKWA(e DWA(d MWA MWA 
[@I [W [WI [=I [ss] [se] PI rnl [711 M I n 1  

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2MB 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 

64297 17,300 0 13.841 61200 23.100 0 38.100 50.800 
64297 17.300 2% 2% 0 

0 
13.841 61200 23.100 0 38.100 ~0.600 

0 
0 

64297 17.300 2432 2300 13,841 ~ 1 2 0 0  23.100 0 38.100 50.800 0 
0 84297 17,300 2432 2300 2 Cd grm o o 38.100 38,100 50.8MT 50.m O 0 

0 
84297 17,300 2,432 2300 

64297 17,300 2432 2,300 0 0 38,100 50.800 0 
0 64297 17.300 2,432 2,300 0 38.100 50.800 
0 

0 
64297 17.300 2432 2300 
64297 17.300 

0 38.100 50.800 
0 

0 

64297 17,300 2% 0 0 38.100 60,800 
0 38.100 50.600 

13,841 
0 
0 

64297 17,300 2432 2300 0 0 38,100 50,800 
0 

0 
84297 17.300 2432 2.300 0 38.100 50.800 

0 
0 

64297 17.300 2432 2300 0 38.100 50.800 
0 

0 
64297 17.m 2432 2300 23.100 

0 
0 38.10 50.800 0 

84297 17.300 2432 2300 0 38,100 50.800 0 
2.798965 112194 2349 (3272259) 303 

785.617 
2054.603 

1 10.527 571 482 1239gOe 2032350 272 
d) In aocdam with the Exchange Agreement bhveen  tha noted agendas. MWDSC assumed mpombinty for m n t  of variable OMP&R msts on the exchange 

water in re* beyond Reach and Weter Agenoy and Coachella Valley Water Distmt for such mts from the Deb thnrugh Reach 226. The 
adjwtmant in dativehas in Reach 226 provides for m r r p h  with pmvisions for the repayment of msb under the cgr88m~t-d. 

0) 1008 ad- entitlement. 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) 

5 : m  
5.800 

2035 5.800 

228,600 
TOTAL 253.545 

C-f=a Shee17018 

%% 102.800 27.380 17,300 0 0 8 2g 0 5.000 
102600 27720 17300 0 0 0 5000 

28:080 17:300 608:m 2 28,440 17,300 
0 0 0 443:300 44:m 0 5 : m  

808.700 o o o 443.300 44.000 o 5 . m  
608.74) 102.800 28.800 17,300 0 0 0 443.300 44.000 0 5.000 

4.812373 644.673 55.442 23.683.388 XQ.609 
33,796,419 1.703.631 58.373 20S38,723 2745,768 202.450 

water &raga in 1882 10,000 AF m 1887. snd 8.749 AF in 1888. This wate~ was stored 

Calender 

veer 

I) Includes 1.850 AF recaptured horn gmum 

under D W s  Ground Water timurmtradbn Pmgram 

276 

CALIFORNIA AQUEDUCT (continued) 
MOJAMDN. 
M 24 

CLAWA I MWA 
r41 PS) 

SANTA ANA DIVISION 
Reaeh26A ReaehaQ 

MWDSC~SBVMWD~~SQVMWD~SQPWA~CVWD~ DWA MWDSC 
re1 m ml [ a  [ a ]  [a11 14 1841 [=I [WI 

M Z B H  
MWDSC 

Reaeh2tlJ 
MWDSC 

Reeeh29F b h 2 8 H  
AVEKWA VCFCD 



TABLE B-5A 
Annual Water Quantities Delivered from Each Aqueduct Reach to Each Contractor (Continued) . 

Note: As of January 1. 1992, Castaic Lake Water Agency will assume all rights and obligations granted to Devil's Den Water District according to its 
long-term water supply contract with the state of California. 



TABLE B-5B 
Annual Water Quantities Delivered to Each Contractor 

(in-f-9 

NORTH BAY AREA SOUTH BAY AREA @ 

2031 25,000 42.000 67.000 46 .m 42000 1 m.000 
2032 25,000 62wo 67.000 46.000 42000 100.000 
2033 25.000 42000 67.000 46.m 42000 1 00.OOO 
2034 25.m 42000 67.000 46.000 42,000 lm,w0 
2035 25.000 42000 67.000 46.000 42.000 1 W . ~ O  

TOTAL 981.976 1.822.740 2784.716 2328256 2258280 8.518.600 

CENTRAL COASTAL AREA 
SanLtbI  S a H a a I  

a) For the period 1966 through 1987, dalhsrim are non-Pmjeal water punped through an interim facility. 
b) For the period June 1882 through Noverbr 1967, daGverim were suppfiad by non-Pmjeal waier. 



TABLE B-5B 
Annual Water Quantities Delivered to Each Contractor (Continued) 

(in =-fee9 Shee12d4 

SAN JOAQUIN VALLEY AREA 
~~ D*Y Empire Kern w WEbf b e n c ~  T u h  Lake 

FIitiOe W e ! i t s i d e ' ~ ~  Coudy - Flaf Bgsin 
Year Water lnigatkn and Agriarturel Total d Water Water Stomge 

Disbld Disb(d lndusbtal Kines DOBhfd D H  Total 
I1 11 I1 31 [14l [ l J  (181 I1 il 0 81 [I 91 

2026 57,700 
2627 57.700 

3,000 139.000 1.014.400 1,153,400 
3 . 0  

5.m 
4.000 5,700 

118.500 1.34230 
2028 57.700 3,000 4.000 5,700 

139.000 1,014,400 1,153,400 118,500 1.342300 
2028 57.700 3.000 4mo 5,700 

139.000 1.014.400 1.153.400 118.5M 1.3423MJ 
2030 57.700 

139,000 1,014,400 1.153.400 
3.000 

4.000 118.500 1.342300 
139.000 1,014,400 1,153,400 4.000 5.700 118.500 1,342300 

2031 57.700 
2(m 57.700 

3.000 139.000 1.014A00 1,153,400 4.000 5.700 118.500 1.342300 
3.000 

2033 57.700 4,000 
139,000 1,014,400 1,153m 

3,000 
5,700 118,500 1,342300 

2034 57.700 3,000 139.000 1,014,400 1,153,400 4,000 5.700 118,500 1,342300 

2035 57.700 4.000 5.700 
139,000 1.014A00 1,153,400 

3.000 
118.500 1.302300 

139.000 1.014.400 1,153,400 4.000 5 , m  118.500 1.342300 
TOTAL 3,455359 198.973 7.338243 57,100,045 84,4362M 227.Ba0 357.039 6,835,834 75.501.393 



TABLE B-5B 
Annual Water Quantities Delivered to Each Contractor (Continued) 

C=J-f-@ Shwt3d4 

SOUTHERN CALIFORNIA AREA 
Cregtltne 8en SenQ&ieI 

CelenderAntekpe  CesteloCoaehelle Leks Uttlerodc BemarQno Valley 
vaw- Leks Valley Anowheed Deml Creek MojEare Palmdele Valley Munlc@l 

Year EBet Kem Waler Wetes Wder Water lnigetkn Wder Wder Murk@! Wder 
WaterAgemy Agency(c Webkt Agency Agency Dlsldd Agency DiulrId WrderD$trid D W  

pro] In1  Lpl m L24] [24 Prsl W m m 

1991 
1942 
1993 
1994 
1995 

1998 
1997 
1998 
less 
2WO 

2031 138.400 54,200 23.100 5.800 38.100 2300 50,800 17SQ 102,600 27.360 
2032 138,400 54200 23.100 5.800 38.100 2300 50,800 17,300 
2033 138,400 54200 23.100 2300 50.800 17.300 

102600 27.720 
4800 38,100 102600 28.080 

X134 138,400 54200 23.100 5.800 38.100 2300 50.800 17,300 
2035 54200 23.100 5.800 38,100 2300 50.800 17,300 

102- 28,440 
138,400 102600 28,800 

TOTAL 5,810,562 2780.71 1 1281.782 263.545 2088650 110,527 2283.475 7B5.635 3.731.542 1,080,631 

c) DwiR Den Water Witrid mergd whh Ceslaic Lake Water Agency effedive January 1.1BQ2. 

280 



TABLE B-5B 
Annual Water Quantities Delivered to Each Contractor (Continued) 

m-fw Sttee14014 
I 

SOUTHERN CAUFORNLA AREA (contd.) FEATHER RIVER AREA 
San The Venhrm 

c a ~ ~  -Wlb Metropol&sn C-SIlY CnY sordhBay QRAND 
Psss WaterDW Fkod Tatel of cOlnty ~~ Totel A I ~  

1 Year Water ofsolphem WroI Yuba of C o w  Future TOTAL 
Canfomia D W  CnY Butte B W C D  Contredor 

pja] 811 psi pj3] [341 P351 L3sl D;I1 L381 Wl 

2031 17.300 2.011.500 20.000 2,508,780 9.600 27.500 2.700 39.800 
2032 

0 4216,345 
17.300 2.01 1.500 

2033 
20.m 2.509.120 9.600 27.500 2700 39.800 0 4216.708 

17,300 2.011.500 
2034 

20.000 2509.480 9.600 27.500 2.700 39.800 0 4217,066 
17.300 2.011.500 

2035 
20.000 2,509,840 9.600 27.500 2.700 39.800 0 4217.426 

17.300 2011.500 20.000 2510200 9.600 27.500 2700 39,800 0 4217.788 

TOTAL 622.800 100.124.929 802.450 121 .M.939 338.492 980.294 104.858 1.421.444 0 215.387.328 



TABLE B-6 
Annual Water Quantities Conveyed through Each Pumping and Power 

Recovery Plant of Project Transportation Facilities 



TABLE B-6 
Annual Water Quantities Conveyed Through Each Pumping and Power 

Recovery Plant of Project Transportation Facilities (Continued) 



Calendar 

TABLE B-6 
Annual Water Quantities Conveyed Through Each Pumping and Power 

Recovery Plant of Project Transportation Facilities (Continued) 

cm mf@ Sheet 3 d 9 

CALIFORNIA AQUEDUCT 
SsnLuBDMBkn S O u t h S s n ~ M v E B i o n  

-AmieosRrmptna- - - Rmrping 
lnatal Opera- - uelhmh ~ o P = - ~  Desveries 
FIJI tlonel 91- water I Reaes FIO tknel maage warn I ~ecrea 

Year I W a e r ~ L o s s e s ( C h a n g e s )  Supply1 Ban I T a t e l I W @ r n ( L o s s a a I - I 8 u R d y I  I T d  
I n 1281 PQI [301 is11 [=I 1 [331 WI [3sl [=I ~4 [=I 



TABLE B-6 
Annual Water Quantities Conveyed Through Each Pumping and Power 

Recovery Plant of Project Transportation Facilities (Continued) 



TABLE B-6 
Annual Water Quantities Conveyed Through Each Pumping and Power 

Recovery Plant of Project Transportation Facilities (Continued) 

m-sseq SheetldO 

CALIFORNIA AQUEDUCT (eont8ured) 
1eheehspl- w-0- 

-m- -p- 
W~~ D e h ~ i e ~  M O P = - -  Defl~erles 
m tknel stofage weler Recrea m tknel stofage waer Recrea 

Waer Losses Chenges supply tkn Tatel Waef Losses Chm~es supply tion Totel 
PI w 1531 [MI [wl (sel m [=I [sg] [ a ]  1611 [=I 



TABLE B-6 
Annual Water Quantities Conveyed Through Each Pumping and Power 

Recovery Plant of Project Transportation Facilities (Continued) 



TABLE B-6 
Annual Water Quantities Conveyed Through Each Pumping and Power 

Recovery Plant of Project Transportation Facilities (Continued) 

(br-m Sheet 7 d 9 

I I CALIFORNIA AQUEDUCf ~cordinued) I 

Calender 

Year 

Santa Ana DivEsion 
W C a n p n V  

W& Brench. CaRfomh Aquedud - Rrmpfne Plant 

Tdel 

l n ~ ~  
rm 

Weter 
V5l re] Inl P I  D l  [no) 

lnitlal 
Fm 

Water 
P I  is21 [W WI [ss] [ml 

Reswdr 
Slamge 
Changes 

Opera- 
tknel 
Las8ee 

@=- 
tknal 

Losses 

RewvoIf 
SlolzQS 
C m  

Delverim 

Totel 
Wder 

Supply 

Deliveriw 
hcma- 
tkn 

waer 
Supply 

Recrea 
tlon 



TABLE B-6 
Annual Water Quantities Conveyed Through Each Pumping and Power 

Recovery Plant of Project Transportation Facilities (Continued) 

Celender 

Year 

1061 
1982 
1963 
1880 
1965 

1988 
1867 
186.8 
1989 
1970 

(in m f e s t )  Shset8d9 
CALIFORNIA AQUEDUCT ( d m  A 

West Branch. CSmomia Aqueduct ( m u e d )  
WamePaWeIpm 

lnhl 
Fill 

Water 

lnfw 

Ieel [e91 tW 1811 te2] 
0 0 0 
0 0 

0 0 0 
0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 
0 0 0 

0 0 
0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

tknel 
W 

Opere- 
-p- 

Opere-Regervob 
Stofa~i3  
Changes 

FUI 
Weler 

-, 
Dehreries 

WI [MI [es] 1861 t87l PI 
0 0 0 0 
0 

0 0 
0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 
0 0 

0 0 
0 0 0 0 

0 0 0 0 0 0 

tknel 
Losses Totel 

Dellverkrs 
Storage 
Changes 

Weter 
Supply 

Rea~a- 
tkn Totel 

Wader 
Supply 

Re- 
tion 



TABLE B-6 
Annual Water Quantities Conveyed Through Each Pumping and Power 

Recovery Plant of Project Transportation Facilities (Continued) 

cm -fw Shest 9dQ 
CALIFORNIA AQUEDUCT 

coastalBrsnch,CelPomleAquedud 
I Dwii'a Den. Bluestone, end 

LBBPBrm88end PoknkPagsPumphePlardsand 
BadaarmRrmptne- san Luis OMspo P o w e ~  

Celendar Initial waer Wtter 
Fa tknel - tknel 

Water L0ssea Tatel L0ssea 
sllpplV 

Year DepVey w Total 
[=I 11 001 [loll I1 ml [lo41 [I osl 



TABLE B-7 
Reconciliation of Capital Costs Allocated to Water Supply and Power 

Generation for Years 1952 Through 2035 

'Frenchman Dam and Lake 
Grizzly VeJley Dam and Lake Davis 
Antelom Dam and I d a  - . - - . . - . - - .. 

Bridge Dam and Reservoir 
Dbda ehge DamandF+dr 
Total. Upper Feather Diim 

Orovine Division 
MuMpurposn Facilities 
Specific Powsr F a e a i i  
Total, Oroville D W M  

Wornia Aquedd 
North San Joaquh D i i  
San Luia Dvisjon 
Total. Callfwnla Aquedud 

D e b  FaeimiBE 

Planning and Pre-operation 

TOTAL, CONSERVATION FACILITIES 

TRANSPORTATION FACILITIES 

North Bay Aquadud 

W m i a  A q d d  
North San Joaquh DMdon 
San Luia D i i  
§outh San Joaquh Division 
T y  P*bn Moiava m m n  .&. 
west Blanch 
Cosstal Branch 
Total, Celirnia Aquedud 

TOTAL TRANSPORTATION FACILITIES 

EAST BRANCH ENLARGEMENT 

SAN JOAQUIN DRAINAGE FACILITIES 

OFFAQUEDUCT 
POWER GENERATION FACILITIES 

LAND PURCHASE - KERN WATER BANK 

UNASSIGNED AND DAVIS- QRUNSKY 

Suhlotal 

Leas: 2mBaW5Costa 

TOTAL 

Project CcsW Allocated to Water Supply and Power Generation I 
Miso AIlarmnce Carled Requesled &a# &a# 

lnaome fa Commie ~ C o r r p o n e r d C a m p o n e n t W e t e r  Capeel 
Credted FuWe tbnd Cepedly dDelIe dl- sq@y Carle 

to Prke DePIlesy andFulm Waer pomth and AUocated 
- - S I r u e h a e s -  Cherpe Wder Povver bother 

rbn (a @ (6 (d (e(t(9 Chage(h Totel Ruposes 
[11 PI 131 [41 n PI . m 181 

a)Miscsllanaousprojed~iplsthefareappliedforanxrunting~toredumhoapltaloastsofhpartiEulartadlitiea 
b)TheseallwancesareinollrdedfmplanninghMweff~proersmbulhotfordele~cumvlt~chargas. 

The oasts shown in thb a p p d n  are besad on prices prevailng on lhamtm M. 1890. 
C)Q88TabbBB. 
d) Sse Table 64. 
e)SseTabb&13. AportknofkmsbwiIIbe051set~powerganeratbnsalesand~ 
f) The planning and prwpemUon ODs$ d a m e w a h  fadties Include $48,866,000 of planning msb Rnanced from 

Systems Revenue and nol inoluded in Tabb 20. 
9) The Ddh FacdmiBE cats induda $70,000,000 for land purchase at Sharm lsland and Ctifton Court enlegemsnf 

$6rsB300,000 for Twitohell Island land purchase, H2500,WO h a d d i i  oosts for Kem Water Bank, and $20,000,000 for Las Bwos Qandee land pumhesea 
h) See Table 6-10, and South San Joaquin expendDLuree indude $17900,000 for Amyo Pesejao land purchew. 



TABLE B-8 
Capital Costs of Requested Delivery Structures to Be Built by State 

I 1 [I1 PI [31 (41 151 
FEATHER RIVER AREA l I 

I County of Eutle 104.924 0 0 5.000 0 
T h e d i t o  irrigation Distrid (b 0 0 0 0 

I Subtotal I 146,863 o o 5.000 o 0 1  153.881 

I I NORTHBAYAREA 

Napa Courdy Flood Control and Water 13.590 0 0 0 0 
Come- Di i& 
Solano County Wcder Agenq 36,388 16,063 8.000 0 

Subtotal 8lZOZ8 35.388 18,063 8.000 0 0 671.457 

SWM BAY AREA 

Alameda County Flood Control and Water 
Conse~atDn D i i  Zone 7 

A!ameda County Water District 
santa Clara Vaky Water Wit& 
san Frendsco water Depament (b 

Sub(otal 368,148 167.384 599,224 287.000 0 0 1.401.754 

SAN JOAQUIN V A W  AREA 

Dudley Ridge Waer Pistrid 
Empire West Side Irrigation D W i  
Grwn Valley Water D i d  (c 
Kem County Water Agenq 
Oak Flat Water District 
T m y  Got and Country Club (c 
Tulare Leke Besin Water Storage Diitrid 
Veterans Administration Cemetery (b 

Subtotal 3.300.765 0 4.920 165 0 0 3,305,850 

SOUTHERN CALlFORNlA AREA 

Antelope Valley-East Kern Water Agency 
Caateic Lake Water Agency (d 
Coachella Vdey Water Diitriot 
cmffins-Lake Anawhsad water Agenq 
Deaert Water Agenq 
LhUemdc Creek Id@ion Diitrid 
Mojaw Water Agenq 
Palmlals Water DIstriLt 
San Bemanlino Valley Municipal 
Water Diirid 

San Qabrid Vdey Municipal Water D i i  
San Gorgonio Pass Water Nancy 
T h a M ~ W ~ D i i o i  
Soldhern California 

Ventura County Flood Contml Dtstrid 

I Subtotal 8,184,983 681.802 12,675 5.000 2000 0 1 6,866260 

TOTAL 10,614,783 864,354 632,882 285.185 2,000 0 12399.184 

4 Appoximade only, hot to be oomdrued as imroice amounts. 
b) Not a SWP water supply mnlmctor. 
c) Not a SWP water supply ~ ~ n t m c b r ,  bul has wntraUed for water. 
d) Devil's Den Water Diiba marged with Castaic lake Water Agency e l f h e  January 1.1992 



TABLE B-9 
Capital Costs of Requested Excess Peaking Capacity 

@---- S W l d 2  

Totel Advance Totel Over Annuel surplus 
Paymentsend lncrementlll (+I Money bl- Net Over or 

Calender Cleete for -for or Fund l n l d  u e m  
Year Exoeso Ewcese Under Rate @ wah Interest (c 

-J=w -J=w (-1 (a JenJun JuCDec 
[11 PI [31 141 [51 PI 

THE METROPOUTAN WATER D-T OF SOUTHERN CALIFORNIA 

SAN GABRIEL VALLEY MUNICIPAL WATER DISTRICT I 

ANTELOPE VALLEY-EAST KERN WATER AQENCY 

1980 I 0 0 0 11.50036 11.500% 134.869 

Total I 55.882 37.407 18275 134.869 

a) (kerpayment or undetpayment for& calendar year - mlumn (1) minus mlumn (2). 
bl Interest rates ahwm an, annual fat-. Interest is oredited dailv at amliicable rstes on funds damsited in the Slate's Sumlua Monav lmestmmt Fund. 
c) Amounts shown are arda-year Waneas. lntsrest an O V B ~ &  is c red i i  at applicable~mplus Money 1nvestme;d Fund lntknt Ratm shown in dumns(4) and (5). 

lnterd on underpaymvlEB is chatged a1 the 1960 Pmjwl Interest Rate of 4.584 per& 



Reeoh 
Numbe 

BC 
8D 
9 

10A 
118 
120 
12E 
138 
14A 
148 
14C 
15A 
16A 
17E 
l7F 
25 
28.J 

Total 

BC 
thmugh 
25 

285 

25 

29A 
29F 

Q Adua 
e) Intea 
1, Aatua 
g) lntere 
h) Anmu 

Janur 

* - 
TABLE B-9 

Capital Costs of Requested Excess Peaking Capacity (Continued) 

c-1 Sh&2d2 

ANNUAL REQUIRED ADVANCE OF FUNDS 
lnaementelCostaendAdvencePeymenLabyCalenderYser m h  

1965 ( 1- I 1987 I 1- I 1969 I 1970 I 1971 I 1972 I 1973 1 1974 1197511976( 1681 Tatel 
m PI [s] 1101 [111 1121 [IS] 1141 11 51 [IS] 1171 r14 [201 

THE METROPOUTAN WATER DkTRET OF SOUTHERN CAUFORNIA 
lrmwww CasaP 

1,000 1,000 
43.500 43.500 
n.000 27,000 13.500 
29.700 29,700 14,800 

10.100 18.300 16.300 9300 
1 ,800 19,300 26,- 12900 
1 ,800 12400 18.800 10,800 

1 2 6 0  37.800 31.600 
2500 500 11.100 80218 107,504 124.069 37,519 6.413 381 67 
1200 1.BM 19.100 19.100 12.800 
1.800 900 13.500 13.500 9.000 

7M) 14.000 66.947 133,357 128.069 54.821 5.327 946 2076 
700 18.900 137.W 182,000 211.608 133.927 26.203 5.767 6,156 

51,500 444,800 537247 860,024 9BB.BBb 698,281 193.266 17.947 29.458 2.085 
109,100 261.60 261,600 261.800 261.600 239,500 

861.270 1,650,947 1.426925 673,041 221.10 256.165 
304.612 13,706 296,868 65.966 230,169 1,209,588 2017.134 235,800 4.900 

129,700 740,412 1,891 976 3,184,019 3,125,276 2.827271 2356234 2.504.528 260.941 42.675 2085 

C u m t A d '  
.Advance Payments AppGed to lncremental Costa Amendment 2 (d 

0 8,056,000 9.094S3 1.523252 6,310,651 3,426.7s 1,086,045 (4244.807) (14,381,396) 

? lnterest Credlts-Amendmwd 2 (e 
(1.532433) 

L Advanae Payments Applied to Incremental C&a Amendment 5 (f 

0 1240.000 1,483.180 2469.325 (927,035) 1.729.180 3.21 5,258 2,987,475 1.890.000 (9.488.722) 

.. Interest CmdiiAmendmsnl5 (g 
(2rn.803) 

I. Net Required Advanw of Funds 

0 9268.00 10,578,143 3.992677 7,383,818 5.166.896 4,301,303 (1271.3323 (14233.828) (12210.525) 

SAN QABRlEL VALLEY MUNICIPAL WATER DISTRICT 

Total Unadjusted lnwermntal Costs for Past Payments 
25.730 44.053 38.075 17,959 5.800 6.835 

c u m  Ad'- 
I. Advanm Payments Applied to Incremental Ccsts (d 

0 184,422 49.052 44.911 61,588 (20263) (174.133) 

L Interest Credit 

(6,3323 

L Net Required Advance of Funds 

0 184.422 49.052 44.911 61.588 (20,263) (180.465) (G.133) 53.112 

ANTELOPE VALLEY-EAST KERN WATER AQENCY 
lllummwce 

1.845 6.326 13.376 10.048 2018 308 BB 190 34.007 
1.700 1.700 3.400 

Total Unadjusted Incremental Costs for Past Payments 
1.845 6.326 15,076 11.748 2,018 308 88 190 

- 

I. Advanoe Payments AppW to lnnemental Ccsla (d 
85,495 52625 101.648 34.062 (12794) (189.120) 0 

L Intereat Credit 
(16234) (1W.360) (1 16.594) 

I. Net Required Ad- of Funds 
0 

(h 
85,495 52625 101,648 34,082 (12794) (205,354) 0 (134.889) (79.187) 

iymenta are shmvn for 1965 thmugh 1976 with 1981 adjusted to reflad overpayments and underpayments without interest for pmr years. 
or ~lerpaymsnts and undsrpayments undw provisions of Amendmnt 2 of the contract. 
iytmnts are shown for 1965 thmugh 1973 with 1974 adjusted to refled overpayrmnts and underpayments without interest for prior years. 
or werpayments and underpayments under provisions of Amendrmnt 5 of the mntraet 
I in excess of incremental costs. under the provisions of the contract, reduce the Tmmporf&on Charge capital mst component of the Agency's Statement of Chargss for 
1981. 



Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 
Capital Cost Component of Transportation Charge 

(In dollam) Sheet 1 af 8 
I . 

UPPER NORM BAY AQUEDUCT SOUTH BAY AQUEDUCT 
Calender FEATHER 

Year DMSDN Re-1 Reech2 -3A R e 3 8  Tatel -1  -2  -4 R-5 

111 [a PI PI m (61 m [el [el [lo1 

TOTAL I 32928.173 
4.41 2420 """" 1 19.687.359 

1,627,653 11,100.447 
340.899 13.788397 4.879.1 82 



TABLE B-10 
Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 

Capital Cost Component of Transportation Charge (Continued) 



TABLE B-10 
Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 

Capital Cost Component of Transportation Charge (Continued) 

(in sheet 3 of 8 

CALIFORNIA AQUEDUCT (continued) 
I I 

Calender SAN LUIS DMSDN WUlH SAN JOAQUIN DMSION 
Yeat -3 1 Red14 I R a S  I -6 I -7 I k#otel -BC I - 8 D  I Reach8 

[a P ~ I  [PI [231 [241 ~ s l  PI [271 PI 

1066 231 2372 8.527.843 5,765,788 7,708,334 28.544.588 201,274 2539278 
4'230221 6.875.3SB 1 5 , ~ . 5 8 3  1067 (44,5273 2.082305 8.942522 %E 21 2,285 

110,884 073,958 461.031 4s%g 040.074 
5'107w 3.363.650 

2A?% 98,402 107,488 160.668 118,146 85.130 2z I 105,385 (827.457) 1 21 5986 508.038 108.810 84,118 



TABLE B- 10 
Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 

Capital Cost Component of Transportation Charge (Continued) 

(in do0am) Shmt4of8 

Celender 

veer, 

CALIFORNIA AQUEDUCT (continued) 
SOlJTH SAN JOAQUIN DIVISION (conftnued) 

M l O A  I ReechllB I Reechl2D I ReechlPE I Reeeh13B 1 I 1 4  I Reechl4B I M 1 4 C  I Reach15A 
[=I [ml 1311 [32] [331 [34) [3sl 1361 1371 



TABLE B-10 
Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 

Capital Cost Component of Transportation Charge (Continued) 

(In d*) Shm15018 

CALIFORNIA AQUEDUCT (continued) 
Celendar SOUTH SAN XIAQUIN (contd.) TEHACHAPI DIVISION MWAVE DIVISION 

Year ReechlBA I Subaaeal M l 7 E  I Reechl7F I SbWd M l 8 A l  Red119 I m l B C  I ReeehpA 
[=I [=I 140) 1411 142) 1431 144 tq [cis) 

1952 
1053 
1964 
1955 

Is56 
lgm 
1858 
1050 
leso 
1981 
1962 
1663 
1064 
1985 

1968 
1987 
1968 
1869 
igm 

1071 
1972 
1973 
1974 
1975 

1076 
1977 
1078 
1979 
lea0 

1001 
1982 
1983 
1084 
1885 

1988 
1007 
1088 
1080 
lee0 

1001 
1992 
1093 
1894 
1995 

leee 
1997 
1998 
1999 
2M)O 

TOTAL 



TABLE B-10 
Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 

Capital Cost Component of Transportation Charge (Continued) 



TABLE B-10 
Capital Costs of Each Aqueduct Reach to Be Reimburskd Through 

Capital Cost Component of Transportation Charge (Continued) 

I I CALIFORNIA AQUEDUCT (c~ntd.) I 
Celender SANTA ANA DIVISION (md) WESTBRANCH 

Year ReaehZBGe)l R e d m  I ReaehasJ 1 &&OM ReachZBA I ReaehZBF I Reach= I Reach= I Reach= 

[=I m [se] [=I [Sol [ell [@I [=I [MI 

1998 0 0 943 1.888 1.888 0 0 943 0 
1997 0 0 0 0 0. 0 0 0 0 
1998 0 0 0 0 0 0 0 0 0 
1 9 s  0 0 0 0 0 0 0 0 0 
2MX) 0 0 0 0 0 0 0 0 0 

TOTAL 23.W785 54,610,834 35213,134 127,484,081 74,687,805 
23.501253 172245.361 30.1 27,342 57295,768 

a) IncMea ex0~98 capady mste (not s h o w  in Table B-9) allocated to MWDSC in the folbwing yeam and repaid under Article 24(0) of b wntmct 1970 - ~ O O o ;  1971 - $6.188.000; 
1972 - %139.000. 



TABLE B- 10 
Capital Costs of Each Aqueduct Reach to Be Reimbursed Through 

Capital Cost Component of Transportation Charge (Continued) 



TABLE B- 1 1 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 

Minimum OMP&R Component of Transportation Charge 

leal 
1982 
1883 
1984 
1985 



TABLE B- 1 1 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 

Minimum OMP&R Component of Transportation Charge (Continued) 

Cdasrst 5m2d8 

CALIFORNIA AQUEDUCT 
calender SOUTH BAY AQUEDUCT (continued) NORTH SAN JOAQUIN DIVISION 

Yew Reach6 I Red17  I Reache I Reache I Totd -1 I m 2 A  1 Reach= ( Subtotal 
11 11 P 21 [I% 1141 [IS] 11 71 [la] nol 

1061 0 0 0 0 0 0 
1062 0 

0 
0 

0 
0 

0 

1083 0 
0 

0 
42018 

0 
0 0 0 

0 
0 

1064 0 0 
168.358 

0 
0 0 0 0 

1065 
0 

2634 
184,729 

8.400 
0 0 0 

4,704 
0 

129W 378.874 0 0 0 0 

1066 4,707 0,233 25,510 
1987 

10,328 
2.712 7.658 10,812 

408,397 0 0 0 0 
1868 

34,347 
3.109 7,660 10,186 

634.505 0 0 0 
40,372 

0 

1960 3,944 5,075 584,462 22W50 
l~wlgBB 301,598 

103.116 
033,118 188,104 

;;= 
1070 2,484 (1,QQl) 2% 2% 3% 071 .KQ 308,188 151.539 1.428339 

2031 75251 
2032 

67.104 
76251 67.104 

80,409 
80.409 

323,833 6.102448 0,084,675 1,86201 0 407.509 
323.833 

11244.104 
Xm 76251 67.1 04 W ,409 0,094,575 1,651984 

323,833 
51102384 

0,094,788 1,652,021 
407.495 

6.102508 
1 1244,034 

2034 75251 67.104 80.40 487.514 11 244,334 323.833 2035 75251 67.1 04 80.409 5.102420 0,084,829 1.651 970 
323.833 

407,407 1 1244.098 
5,102,173 0.084.103 1,651,714 407.410 11243.328 

TOTAL 3.837W 3.842386 4,332838 18,256,097 271.501.184 476.546.W 88,032,824 28,890,828 591,272,596~ 



TABLE B- 1 I 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 

Minimum OMP&R Component of Transportation Cfiarge (Continued) 

(In-) Shea(3d8 - 
CALIFORNIA AQUEDUCT (contlnwd) 

~elendet SAN LUIS DIVISION I SOUTH SAN JOAQUIN DIVISION - - 

Year Red13 I -4  I R e d I S  I Red16 I Reach7 I slBtotel ReeeheC 1 R e d I 8 D  I R-9 
PI P ~ I  [PI t231 t241 [a [=I t271 [ a  



TABLE B- 1 1 
M u m  OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 

Minimum OMP&R Component of Transportation Charge (Continued) 

fm -1 S M 4 d 8  
I 

CALIFORNIA AQUEDUCT ~contlnuedl I 
SOUM SAN JOAQUIN DIVISION (continued) 

Reach 10A Reach 11B Reach 12D Reach 12E Reech 138 Reach14 Reach148 Reach 14C Reach15A 
[=I [=I 1311 Pa [=I 1341 [=I [=I [nl 

621.917 2E 864,364 6211,937 706.W 496,699 5,028,081 
621,894 
521.931 

864.334 5211.833 z'O& 498.680 

521.69B %% 864'367 W12052 706.575 
498.714 22% 

6,211,44!3 
1882 

705.467 
498.687 5,028,053 

521.789 798243 498,607 5,027,790 
TOTAL ' I 40.W441 28,736,868 26,263,676 40,488,227 43,315,888 277,010,433 36245209 25,676,123 267,857,353 



TABLE B- 1 1 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 

Minimum OMP&R Component of Transportation Charge (Continued) 

I I CALIFORNIA AQUEDUCT (contbured) 1 
SOUTH SAN JOAQUIN I I I 

DIVISION (continued) 

0 
0 

TEHACHAPI DIVISION MOJAVE DIVISION 
Reaehl7EI Reeehl7FI Slmtotal Reaehl8AI -19 I ReaohlBCI Reach- 

1401 (411 t421 (431 M [4sl 1461 



TABLE B- 1 1 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 

Minimum OMP&R Component of Transportation Charge (Continued) 

Cm Qlars) Shad 6 d 8 

CALIFORNIA AQUEDUCT 
Calender MOJAVE DIVISION ( d n u e d )  SANTA ANA DIVISION 

yegl ( ReechW I Reach= ( Reach= ( Reach23 ( -24 ( SuWotel Reach2S I 
[471 [MI ~491 501 [511 [=I 1531 1541 tss] 

2031 618.928 
2032 618.783 

592.670 638.562 9298.083 
592587 

678.068 
578.016 ?%% 18,400,354 57,024 6268527 

2033 619,076 592753 
9297,480 2 9298.733 

17,850,499 57.024 6268,472 

2034 818.827 =$I& 
578,108 1.865288 17,883,797 61.024 

2035 818266 
536515 9297,702 3% 2,"- 18.681.389 
536388 9295298 5,048,625 21,059,475 

57,024 "SEE 
57.024 6268272 

TOTAL 40,453.W7 30,194,813 25,999,077 479.Wg.048 29.405287 106,752,832 918,928,714 3,691,977 312757,909 



lees 
1887 
lea9 
lee9 
1990 

TABLE B- 1 1 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 

Minimum OMP&R Component of Transportation Charge (Continued) 

@r*) ShmI7d8 -. 
CALIFORNIA AQUEDUCT (conflnued) 

SANTA AUA DIVISION ( m u e d )  WEST BRANCH 
M m W  I ReaehZBH I R e a e h a  1 Subaotel ReaehaeA I ReaehZBF I Reaehm l~each2BHI Reaehm 

Wl [ml [MI [=I [='I [611 [sz] [=I [WI 



TABLE B- 1 1 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through 

Minimum OMP&R Component of Transportation Charge (Continued) 



TABLE B-12 
Variable OMP&R Costs to Be Reimbursed Through Variable 

OMP&R Component of Transportation Charge 

NORTH BAY AQUEDUCT =*I 

. - . . 
TOTAL 1 14,725,538 9.481.SI6 14,378,810 38.586.294 

a) Costs for mdod 1888 thmuah 1987 are for an lntsrbn f&&. 
bj The relat6ely ninor costa Gild Valle Purrping Plant haw b e s n  aohinad will 
@ Includes extra peaking oosts assignad d'uedly lo Kern County Water Ageny a~ 

under 'Proid Waler Charges.' 

(In doh) sheet1 013 

SOUTH BAY 
AQUEDUCT CALlFORNlA AQUEDUCT 

- 1  Reaehl I Reaeh4 I -14AI  Red116A 

Y ' V Z '  
Buens Wheeler 

Benks DasAml@m Rldee = % ! ? - ~ ~  - (c 
151 161 m [el [el 

i lhosa 0s Sordh Bay Pumping Plant to sinpli the d o d o n  pmaedurea 
nd Tulare Lake B d n  Water Storage Diid Refer to Appendii B tsxt d'sotlssbn of Table 617 



CelenQer 

Year 

TABLE B-12 
Variable OMP&R Costs to Be Reimbursed Through Variable 
OMP&R Component of Transportation Charge (Continued) 

(in dollam) Sttar12013 

CALIFORNIA AQUEDUCT 
(dnued)  

Reaeh16A Reechl7E Reeeh18A kach2zB R e e e h ~  ReeehW RedIa6A Red1281 Reeeh2EtA 

C M w  Edrnomm Pearbbssom Mojeve SOverwood Devs Lake Oso 
Alemo siphon Leke CenVm Pente ?2PPa*Mmv (d Powerplent (d 

[lo] 11 11 1121 1141 rlsl [IS] (171 

"z? 
If81 

2031 55,523,128 195,399,834 5,133.774 31,393,731 0 0 10,557,750 
2032 55,396,354 194.948.362 5.130.432 31,313,888 
2oS3 2034 55.558.518 195,524.515 5,155,595 31.394.364 1 39 $4 '.? 1ov%613 10,570,801 

55,505,328 195,337,846 31,406453 
, 1 6 1  31,278,517 

9,190,501 0 10,545,751 
M351 9.61 1,319 34,500,078 52,888 9.742474 
3 

d) these values represent a proportionate albcatbn of the total variable OMPBR mots of punping wd recovery plants (Table 8-3) associated with net annual withdrawals from 
storage for Projed Transportalion FadKes. The albcatiin Es determined annually by applying the folbwi#cing ratb, calculated frornthe data shorn in Table 8-& ' R m r  
Storage Changas' (wilhdrawa!a. as a positive value) canvey8d through each plant. in aarsfeet, di~ided by Totap a n d  quantity corneyed through each p!ent, in 8ne-feet 
The -1s so dslerninsd are amunulated for all upstream plants for each year, for each rsspedhra resenrob. 



TABLE B-12 
Variable OMP&R Costs to Be Reimbursed Through Variable 
OMP&R Component of Transportation Charge (Continued) 



TABLE B- 13 
Capital and Operating Costs of Project Conservation Facilities to 

Be Reimbursed Through Delta Water Charge 



TABLE B-14 
Capital Costs of Transportation Facilities Allocated to Each Contractor 

(In d h )  sheet1of.o 

NORTH BAY AREA SOUTH BAY AREA CENTRAL COASTAL AREA 
Celendar Alameda Alameda SSnDaclera SanLule 6aIm 

WaJlO County County v* 
Totel FCELWCD. Wder Water Tatel 

Oblspo - 
year County Coundy Coudy Coudy T d  

FcewCD WA(a Zone7 DEsbid D M d  RCaWCD FCELWCD 
[B PI R 141 m [s] m PI PI 11 01 

I I 

39.1 27224 80,027,740 
TOTAL 50.900.518 8.509.438 

a) Costs from Table 8-10 allocated to Sdana Counly Water Agency are reduced 
water supply wntrad. 

1 bmln by S?,lCC?.700 in 1988 and $1.823.5M) in 1987 under provisions of Amendment No. 10 to Bs 



TABLE B-14 
Capital Costs of Transportation Facilities Allocated to Each Contractor (Continued) 

(in &!Jars) SM2014 

SAN JOAQUIN VALLEY AREA 
' - l ~ w - A e e n c y  

Tulam Lake 
Calender Dudley Empire Fuhm Beetn 

RlW W a S k l e  Contreda Municpel Cornty OekFlrd Waer 
Year Waer Lrrteetlon sanJoapllln and ABn T d  d Waef Stae~e TOM 

DEsblct DMct(c Valley Industrlnl arlhnal lQlee Dlsbid Dlsbld 
(1 11 [I 21 11 31 1141 11 51 11el 1le1 I1 el Dl 

1852 389 838 8247 10,185 
1953 

10 
1.078 

w 
53 181 

19 13 784 11.480 
1954 1.360 67 200 3,374 56 33 2.888 27,725 30.813 2158 34.150 
1m 878 38 1w 1,498 %E zit 70 38 42 2719 40,609 

22 1,371 18.655 

b) Costs horn Table 0-10 I . Devil's Den Water Wit& are reduced herein by $14,088 in 1078 in aomdame with a latter of agreermnt with the d h a  
0) Cast8 from Table 0-10 allocated to Empire West Side Irrigation Diitticl are reduced harein by $31.88 in 1878; $12129 in 1BBO; $15,173 in 1981; $38,004 in 1983; an 

in 1986 in aaxmlanm with letters of agreemnt with the dietrlct 



TABLE B-14 
Capital Costs of Transportation Facilities Allocated to Each Contractor (Continued) 

I SOUTHERN CALIFORNIA AREA 
ArdekpeI I I c- I I I I I san I sanaebrlel 

lseS 848.134 106.868 222,212 58.421 366.488 0.118 456.805 83.896 1,053.452 287.828 
1987 1 1 7 8  172,087 8.0s 362.828 44220 812351 221 ,CC% 2% 183238 

45.643 
23,654 %E 70.423 3.772 137.m 29.701 451.148 119,608 leae 

1,078,859 450,675 331240 1980 89,317 648,278 17.307 886.891 
1.3282w 

384,328 
1990 815233 355.014 298,772 eO.OB5 482730 8.672 801Am 1.421830 380.033 

I 

48.3n.w 13,908,627 22.~3&302 
27'389m 8,421,&84 

earn044 
TOTAL 31,301,508 4.300.394 877.300 23.180389 



TABLE B- 14 
Capital Costs of Transportation Facilities Allocated to Each Contractor (Continued) 

(in dollam) Sheat4014 
SOUTHERN CALIFORNIA AREA (continued) FEATHER RIVER AREA 
ssn The venhrm 

~ a a O o n b M e l h o p d i t e n  C o w  cw -Bay QR4ND 
Pas8 WaerDistrid Flood of Cwdy ~~ Ama 

Year Wder of Southem C o M  TOM Y u b ~  d Courty T a  F u h ~  TOTAL 
&ell9 CaPf-e Dbtrfd cw fkdle FCaWCD Contradar 

[311 [32l 1331 1341 [W [=I 1371 [ s l  [=I [401 

1988 176,872 
1987 135.957 ?z% 40.162 36.450 12153,731 S,BB8,B44 0 0 0 31 31 182B6 41,076,609 
1988 73.861 6.974.046 80273 8.527.073 32 29.872 33,330,361 0 32 

0 lB8B 235.363 19,171.071 1 58270 24,887,717 0 41 41 60,743 18,853,704 0 1990 P0.520 16.002088 11 8.632 20.551.985 0 52 52 47,030 34,134,184 0 0 39 39 86.4B2 31.854.WO 
1631 
1982 3% 34.498.634 1 86.019 44,533,977 0 0 0 0 

31,860.682 152396 40,140,898 0 
116,856 58.1B8.021 

1893 378,727 1 9,670,037 0 0 0 120,6!i9 71,723,047 
1841. 146218 6200.182 21 .870 

104.754 24.01 0,744 0 0 0 0 158.190 
7,699,636 1% 15,557 559.905 786 0 0 0 

717.106 
0 

0 0 0 0 
58,321 :%%= 
2019 74,4B2,M)2 

1096 453 502 
1637 

55.015 
206 

66.6Bl 
27.051 282 

0 0 0 0 1.783 
32m 0 

9.092813 
1998 203 218 0 0 0 869 

27.821 0 
313,326 

I s 0  203 z$z 218 27.621 0 0 0 0 31 0 
129.180 

2000 203 22225 218 27.821 0 0 31 129.180 0 0 0 0 31 129.180 

14.374981 
TOTAL 10,570,849 

1,380,43o,B2a 
0 

1.653.026.021 0 
340.882 7.320239 

340.882 2283820,852 
0) fmm Table M O  allocated to MWDSC an, reduoad herein by $18,428,037 in 1972 under prarLsbns of Amendment No. 7 to its watsr contraoL 



TABLE B- 15 
Capital Cost Component of Transportation Charge for Each Contractor & 

I TOTAL 

Cn d o h )  shaet 1 of4 

a) Unadjusted for prior  we^ of &ages. 
b) Detemdned at the current Projad Interest Rate of 4.713 perosni per annum 

Celender 

Year 

NORTH BAY AREA 

Nepe 
CaRty 

F W C D  

SOUM BAY AREA 
Alemeda 
CaRty 

FCBWCD, 
-7 

CENTRAL COASTAL AREA 

111 121 PI 

- 
CaRty 

WA 

senluie 
Obispo 
Colrnfy 

FCBWCD 
Totel 

[41 PI [a m 

Alameda 
-m 
Waer 
Wstrld 

sards 
B- 
Colrnfy 

F W D  
PI PI [I ol 

sardsclera 
v* 
Waer 
Distdd 

Totel 



TABLE B-15 
Capital Cost Component of Transportation Charge for Each Contractor (Continued) 



TABLE B-15 
Capital Cost Component of Transportation Charge for Each Contractor (Continued) 

I TOTAL 

(in d-1 shee130f4 

SOUTHERN CALIFORNIA AREA 

Note: As of January 1, 1992. Castaic Lake Water Agenwwiil assume all rights and obligations granted to Devil's Den Water District according to its 
long-term water supply contract with the state of California. 

SenQdxiel 
velley 

Munl- 
W a t e r D W  

r211 m [=I [241 rn [2s1 [a PI EQI 1301 

SanBemerdho 
Valley 

M m  
WePerDiebid 

Pslmdele 
Weter 
DMd 

hb@a 
Wder 

AOency 

Desest 
Waer 

Agency 

Ardelope 
velley- 

Easl Kem 
WaerAgency 

Uttlerodc 
Creek 

lfdgtbn 
DMd 

ca6takCoaehelleCreslllne 
vaaey 
Waler 
D W  

Waer 
Aaency 

Lake 
Anowheed 

WldesAOency 



TABLE B-15 
Capital Cost Component of Transportation Charge for Each Contractor (Continued) 



TABLE B- 16A 
Minimum OMP&R Component of Transportation Charge for Each Contractor 

C-1 Sheetlof4 

1OWW 
lmOWb76 ; :  
1:069$97 1.042518 
1069.w 1 , o a m  
1:088833 1.042458 

56.764378 
66224,872 283.044.8SB 143.352820 

151.066.605 69,764,769 213,117.389 

2031 
2032 
2033 
2034 
2036 

TOTAL 

Celendar 

Ye= 

CENTRAL COASTAL AREA 

627.739 l 7 2 l p l  
627,727 ! 1'721 179 
627,756 1,093,617 1:721& 
627.m 1 . 0 g 3 , ~  1721a.  
627.WO 1,093343 1:721.023 

31.WB.783 s843e9 
60.404036 

SOUTH BAY AREA 

m [11 PI PI 

Total 

ssnlrds 
Obispo 
-um 

W W C D  

NORTH BAY AREA 

[el PI Ilol 141 [w [sl 

- - 
Cornty 

D W C D  
Total 

S a n t e C h  
V*Y 
waer 
DIsbld 

Alemeda 
Coudy 

W W C D ,  
Zone7 

Total c o w  
FCBWCD 

Alemeda 
Coudy 
waa 
Dtstrld 

N e p e -  
C Q W  

WA 



TABLE B- 16A 
Minimum OMP&R Component of Transportation Charge for Each Contractor (Continued) 



TABLE B- 1 6A 
Minimum OMP&R Component of Transportation Charge for Each Contractor (Continued) 

an d o h )  

SOUTHERN CALIFORNIA AREA 
CslenderAntekpe C g e t e i o C o g c h e a e C ~  

1981 696.317 505,010 283.196 73,695 467.047 17.010 
1982 1,140249 684.374 324,474 80,548 535.124 20.408 
1083 1,751.41 1 820.910 452134 119W 745660 30.782 
1884 2085.361 B35.421 543.782 148'775 898:807 38,486 
1986 2255.731 1,025526 604,465 1&83l 696,881 40.603 

1988 2301,512 1 100058 816.079 162,047 1,018,037 39.878 
1887 2 4 2 4 m  1:088:028 631,774 1 ~ 1 1 4  1 ~ 1 ~ 1 6  
lSee 852604 174:742 1.076267 %?: 
lees 3 %  :.=G 812.W 169.120 1,010937 g.. 
lge0 2.526.434 l s 2 7 8  6W.W 182,732 1.088313 

lWl 1.381.775 776,409 213.024 :Bs 63255 
IS@ % 1801 580 912956 265 476 58.434 
1- 3'333'026 1'777'435 2 % : ~  1 : ~ h ~  S Q . ~  
1984 3 ' 2 & ~  1'811'1e6 %& 268.413 1 614 442 67.888 
IS95 3,231,607 1:666:455 916.m 265.666 1:515244 57S3 

2031 3278.167 lg45,Wl 841.069 58.Q26 
2032 3.27~16~ 1841089 958.429 285goo 280.274 ;:kzg 58.620 
2033 1'847'km ~36,808 259432 1.543341 58.827 
2034 g2% 1'842636 W6U6 268'16s 1555052 58624 
2035 3275.6B2 1:603kl4 968,177 299b 1:598:742 58b16 

172,441.87e 48,847,774 eo.68a~2 
TOTAL 9 4 . 4 8 0 a  13.8282@ %.OeS2* 

SanBemardho SanQabM 
Molaare - Vdley valley 
Water Weter Mmlcbal M w  

Note: As of January 1,1992, Castac Lake Water Agency wlll assume all rIgM and obllgalions granted to DevlYs Den Water District amrding to its 
long-term water supply contract with the state of Calbrnia. 



TABLE B- 16A 
Minimum OMP&R Component of Transportation Charge for Each Contractor (Continued) 

Fldure TOTAL =my I "" I 



TABLE B- 16B 
Minimum OMP&R Component of Transportation Charge 

for Each Contractor for Off-Aqueduct Power Facilities 



TABLE B- 16B 
Minimum OMP&R Component of Transportation Charge for Each 

Contractor for Off-Aqueduct Power Facilities (Continued) 



TABLE B- 16B 
Minimum OMP&R Component of Transportation Charge for Each 

Contractor for Off-Aqueduct Power Facilities (Continued) 

veer 

Note: As of January 1, 1992, Castaic Lake Water Agency will assume all rights and obligations granted to Devll's Den Water District according to its 
long-term water supply contract with the state of California. 

2031 
2032 
2033 
2M4 
2035 

TOTAL 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

102.7ZB.102 38.75B.815 60226,807 51es2e,457 62.714,eP 
49,076,788 5,375975 2254.626 16.482291 24.818570 

11 91 Wl [211 [22] [PI M [26) Pel [ a  [=I 

San - 
Valley 

Munlepel 
WeterDletrid 

Palmdele 
water 
Mstrid 

SanGeklel 
valley 

MunicW 
weler 
Dl- 

Desen 
waer 

Agency 

Antebpe 

W K e m  
warn 

Agenq 

Valley 
waler 
Dkdd 

C e l e n d e r v a a e y - C e s t s i c C o a e h e l l e L a k e  
Lake 
waer 
Agenq 

Urtlerodr 
Creek 

Iribam 
DIabid 

cmdbm 

Anowheed 
warn 
Agenq 

kjnua 
Wder 
Agenq 



TABLE B- 16B 
Minimum OMP&R Component of Transportation Charge for Each 

Contractor for Off-Aqueduct Power Facilities (Continued) 

(in d-1 

SOUTHERN CALIFORNIA AREA (continued) FEATHER RIVER AREA 
The Venhrra 

Coudy 
, Pess waerDwid Fbod Pllmlas 

Year Waer dsolrhem Coarol Totel c%d CoudVd C#nty Totel 
A W W ~ ~  YubaCky Butte FCBWCD 
[W 1301 PI1 [=I [=I 1341 M WI 

1) reduced mecf~b rebed to delivery of purchased Yuba County water tothe Departrmnt of Fish and Qame ($159.150) . Napa County ($55,756) , 
Santa Clara ($368.726). and Tulare ($422241). 

awl 
2032 
2033 
2034 
2035 

TOTAL 

0 0 
0 

0 
0 

0 
0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

8,481,053 13246,727 
2,333.2W.614 2788,827,435 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 

0 0 

0 
0 
0 
0 
0 

3.1 14817.2W 



TABLE B- 17 
Unit Variable OMP&R Component of Transportation Charge 

(in &Itam pw mrsfoot) S M l a f 4  

I I NORTH BAY AQUEDUCT I SOUTH BAY AQUEDUCT I CALIFORNIA AQUEDUCT I 
L 

R e d l 1  R e d l 3 A  Reeeh 38 Reeehl R e d l 1  
BadwSbugh CordeBaPumphgPbU CordeBaPumplngPlad SadhBayandDelValIe Benlcs 

Year Pmqah~ Planl solano County WA Nap Couny FC6WCD (a --@ -@ pm 
Cumulellve cum- Cumulathre Curnulathre Cumulative 

UnPRab UnkRate UnPRete UnkRate UnkRete UnkRate UnPRate UnPRate UnPRate UnPRate 
ill R 131 (41 BI [s] m 181 PI 11 01 

1981 0 0 0 0 0 0 0 0 0 0 
1982 0 0 0 0 0 0 4.1511341 4.1511341 0 0 
1983 0 0 0 0 0 0 4.- 4.6639383 0 0 
1984 0 0 0 0 0 0 3.54S2l54 3.5452154 0 0 
1065 0 0 0 0 0 0 4.1911773 4.191 1773 0 0 

0 0 
1868 0 0 0 0 0 0 3.5074573 3.5074573 0 0 
1887 0 0 0 0 0 0 3.9308787 5.1337448 12030881 12030881 
1968 0 0 0 0 5.7570018 5.7570018 3.3315820 4.87- 1.5435322 1.5435322 
lesS 0 0 0 0 3.1823595 3.1823595 3.8949019 4.8018170 1.1087151 1.1087151 
1970 0 0 0 0 3.7684301 3.7684301 4.4258141 5.3721490 0 . W 9  0.9485349 

L I 

a) For the period 1966 thmvgh 1087. r6lea are for an interim fsdSty. 
b) The relatiuely mbrer cami of Del Valle Pumping Plant have been combined with those of South Bay Punping Plant to sirrplify the aUaIlocafion pmcedure. 



TABLE B-17 
Unit Variable OMP&R Component of Transportation Charge (Continued) 

CALIFORNIA AQUEDUC;T (continued) 
Celender Reeeh4 Reach 14A Reeeh 1SA Regeh16A . R e d l  l 7 E  I D-Amloos BueneVisle -RldOe CMemm Edmorrebn 



TABLE B-17 
Unit Variable OMP&R Component of Transportation Charge (Continued) 

CALIFORNIA AQUEDUCT (continued) 
Celendar Reach 18A ReachpB ReeehP R e d l  26A Reach 29A 

Alemo - Molavesphon WCenpn OS0 
Yeer Pawerplent Rmptnp- Pawerplent v Rrmpine- 

CumuEstlve Cumulsthre Cumulative cum- Cumulsthre 
UnitRate UnirRate UntRate UntFlate UntRate UnitRate UnPRSte UnitRate UnitRate UltPRate 

[211 In] pn] [24) M L2e] W [=I [2e] [=I 

1981 0 0 0 0 0 0 0 0 0 0 
1- 0 0 0 0 0 0 0 0 0 0 
1983 0 0 0 0 0 0 0 0 0 0 
1064 0 0 0 0 0 0 0 0 0 0 
1085 0 0 0 0 0 0 0 0 0 0 

1966 0 0 0 0 0 0 0 0 0 0 
1987 0 0 0 0 0 0 0 0 0 0 
1868 0 0 0 0 0 0 0 0 0 0 
1969 0 0 0 0 0 0 0 0 0 0 
1 970 0 0 0 0 0 0 0 0 0 0 

1971 0 0 0 0 0 0 0 0 0 0 
1972 0 0 142519509 27.5431181 0 0 -23717847 25.1713534 1.4212193 14.7123865 
1973 0 0 4.4328645 17.7262422 0 0 -8.4298618 92863804 1.0210537 14.3146414 
1974 0 0 3.4431782 15.7742225 0 0 -A1043660 10.6888565 0.9241725 1-168 
1975 0 0 3.1 73931 3 15.4842383 0 0 -5.8510811 9.8131772 OB362?88 132265356 

1978 0 0 3.9391330 17.7895236 0 0 4.4448841 11.3M296 0.8622774 14.7226680 
1977 0 0 3.48881157 212784429 0 0 -1l.Bn4558 9.8509871 04078172 18.6871644 
1978 0 0 4.1377503 172318705 0 0 -8.1314274 9.1004431 0.7314697 13.8255699 
1979 0 0 5.1981178 226951308 0 0 -9.5825772 13.1126538 0.I1504528 18.449bEM 
lSB0 0 0 43918283 2 3 . W 5 2  0 0 -8.3797007 152188745 1.- 20.EWS33 

1981 0 0 4 . 0 1 4 8  2273M271 0 0 4.3566126 18.3738146 1.5670994 2027SD17 
1982 0 0 3.6618080 21.8728921 0 0 -7.9124687 13.9605250 1.4942812 19.7054453 
1083 0 0 1.8396483 11.8208888 0 0 -23.8742905 -12053622) 1.4600919 11.8491102 
1984 0 0 23883525 16.8581759 0 0 -29.7599667 -13.1017908 1.7215519 16.01 13753 
1885 0 0 35414873 26.0577993 0 0 -30.7606808 -5.7031815 22334897 23.7498217 

1988 -23474750 342107272 5.91)20628 40.1927901 0 0 -29.2482018 10.6435885 32193040 39.7775062 
1987 -25172530 30.1461154 5.0636729 352096003 0 0 -29.7003319 5.6093584 3.1321092 35.7954776 
lSee -1.4083260 29.8482741 4.8920030 34.5410771 0 0 -29.6480148 4.9930@3 3.0027230 3 4 . w 4 0  
1889 -1.0887398 41.7273248 6.939S407 48.6688853 0 0 -27.9103153 20.7565500 3.7808786 46.5770430 
1990 -1.0670758 Sl.B&PoB 8.9EKuW 60.93cW35 0 0 -288803816 32.0701757 3.87- 68.7061840 

1991 -12156563 30.8778080 5.4923652 38.1699732 0 0 -28.5151106 7.6648627 21411274 34.0343907 
1992 -1.1001824 8825e3437 123508093 80.8089530 0 0 -27.9062W7 627006533 -75 74.W42336 
1093 -1.1233601 6927- 123324932 81.6028384 0 0 -27.8164549 53.8863815 5.4207492 75.8144525 
1894 4.0441161 882828848 182OW332 104.5829980 -3.8486577 100.f343403 -28.4351324 -79 8.927E393 992848202 
1885 -3.6268468 81.3827474 16.7747948 108.1575422 -8.8018921 1012568501 -28.4503213 7280!i32@a 7.1076994 102.1175936 

1996 -3.5582451 94.3480887 17.1761315 11  1.5252182 -7.087391 1 104.4378271 -28.0828856 76.3561421 7.3490426 1052!X3744 
1997 -3.6183491 102.0422750 18.5678724 120.6099474 -7.6322840 1129716834 -27.91629S3 85.0813841 7.8741283 113.5307524 
1998 -3.8130358 102.7547667 18.6884095 121.4441762 -7.- 113- -27.9501974 85.9596460 7-23 114.3174148 
1999 -3.8112530 102.1665029 16.5737944 120.7402973 -7.3440308 113.3982665 -28.0057172 85.39E493 79016880 113.6794448 
2WO -3.6210195 107.01U5872 19.4514523 126.4620385 -7.7532783 118.7087632 -27.6233379 90.8854253 82W336 118.8681273 

2001 4.6116588 1072264706 19.491571 1 126.7200416 -7.3521838 119.3878480 -27.W9375 91.41891Q 82690104 110.1091397 
2002 -3.6107392 1082198747 19.6841895 127.8840742 -7.2SOW56 120.6334886 -27.9733049 92.6601837 8.3416556 120.1722EQ!i 
2003 -3.5756716 109.8157438 19.8078888 129.5238308 -7.1458918 122.3777388 -27.9971607 94.3805581 8.4374813 121.8288967 
2W4 -3.6032409 112.2465939 20.38- 132.6339197 -7.5341840 12S.OB7557 -27.8734020 97.2263537 8.6286848 124.4785193 
2005 -3.6032279 119.7Z5259 21.7236963 141.4481222 -7.7804835 133.8656387 -27.70SW6U 105.8700927 9.1646998 1324904!i% 

2006 -3.6002222 119.5243660 21.6918538 1 4 1 2 1 ~  -7.3728830 1- -273002307 105.9429981 9.1504172 1322749954 
2007 -3.6056754 120.0466760 21.7828090 141.6291870 -7.5891982 1342589888 -27.8324027 108.4275881 9.1916578 1328438110 
2008 -3.6016289 120.9131154 21.9396435 142.8527589 -7.6281900 135.- -27.8323364 107.4942325 9- 133.7858257 
2009 -3.6028527 121.9777488 221324385 144.1101853 -7.8626602 138.4476351 -27.78siw 108.66164~ 9 . 3 ~ ~ 1 5  134.9100~30 
2010 - 3 . 5 9 m  123.4052014 223871702 145.7923718 -7.- 138.3Z3W7 -27.8342947 110.46BO060 9.4315181 136.M73 

201 1 -3.5877483 123.7067184 224415927 146.1473111 -7.3208832 138.e284279 -27.86679m 110 .m79  9.4521698 138.7468385 
2012 -3.5947688 124257Ei43 22.5408889 145.7985212 -8.99- 13B.WOW79 -27.@56575? 111.8439622 9.4924870 137.3451101 
2013 -3.5614211 129.5588771 23.4868974 153.0435745 4.9737166 146.OBS7 -27.9812444 118.1088133 9.8730360 143.0113322 
2014 -3.5977708 131.4475698 23.8284314 1552780012 -7.1210702 148.1549310 -27.9294161 1202255149 10.0088983 145.0540387 
201 5 -3.- 131.3672017 23.8110999 155.1783016 -7.5376440 147.6406678 -27.B083908 118.-70 10.0013171 144B549190 

2016 -3.5869275 131.36W883 23.8389031 1552007914 -7.4848713 147.7381201 -27.8282835 119.9078268 9.9971342 144.9449500 
201 7 -3.5791988 135.3813987 24.5244148 159.8658115 -7.4240888 1524617447 -27.8485478 124.6151971 102967372 1492373325 
2018 -3.5784039 135.0891337 24.47- 159.5437367 -7.5720916 151.9718461 -27.0022711 124.1693740 102780804 148.9236780 
201 9 -3.5870782 135.1356622 24.4881043 159.8238885 -7.5622961 1520413714 -27.800058;1 1242413131 102818410 149.0045794 
2020 -3.5831078 133.3840716 24.1845612 157.5686327 -7.-40 149.8643087 -27.7824838 122.WR8251 10.1486080 147.0967671 

2021 -3.5758284 1332534463 24.1978805 157.4513088 -7.8728203 149.7783885 -27.7754795 122-70 10.1541559 148BB34306 
2022 -3.5617830 132.9213080 24.1717819 1 5 7 . m 7 9  -7S12181 149.7018718 -27.861- 121.8401797 10.1428110 146.- 
2023 -3.5441850 132.9110590 24.1876228 157.1085818 -7.4- 149.8087608 -27.8318270 121.7769338 10.1539146 1486091588 
2024 -3.5470258 132.3649760 24.1332081 158.4981851 -7.1560899 149.3421 152 -27.9416777 121.4005375 10.1n9379 146.0399397 
2026 -3.5254794 132.4739863 24.1835438 156.6675301 -7.144884 149.6076051 -27.9389074 121.5687777 10.1462488 146.1457145 

2028 -3.5251386 132.4956928 24.1874285 156.8831191 -72066022 149.4785169 -27.-76 121.55357M 10.1498368 146.1704851 
2027 -3.5294758 1323bW459 24.1627430 168.51778B9 -72283187 1492894702 -27.9167911 121.3RB791 10.1402099 146.0248216 
2028 -3.5290751 132.552025 24.1979285 156.7FB3180 -72047238 149.5465862 -27.0262126 121.- 10.1531513 146.2346189 
2028 -3.5289308 132.3708621 24.1658014 158.5368835 -72147405 149.32l9230 -27.8205053 121.4014177 10.1418285 148.0416224 
2030 -3.5277217 132.5631714 242049094 156.7880808 -72289807 149.5681201 -27.9164794 121.8518442 10.1562469 1462771400 

2W1 -3.- 132.5081917 24.1888424 156.6950341 -72060551 149.48S0790 -27.9248280 121.5851510 10.1SW240 146.lgLL1984 
2032 -3.5290732 1- 24.1663983 166.542(623 -72151521 149.3272102 -27.9194634 121.4077268 10.1412699 146-1 
2033 -3.5448599 1326387428 242168338 156.8555766 -7.3535928 149.5018838 -27.8801849 121.8217989 10.1622774 146.!MWQl 
2034 -3.5543145 132.4150584 24.1785248 156.- -7.3633575 149230257 -27.8791468 121.3510759 10.1463603 146.1151332 
2035 -3.5168888 131.9109301 24.0814800 1~6923901 -7.7006884 1482914017 -27.7718594 120.5194423 10.1483369 145.5761338 



TABLE B-17 
Unit Variable OMP&R Component of Transportation Charge (Continued) 

(in dollars per d o o t )  Sttee14014 
I 

Calender 

Yeer 

CALIFORNIA AQUEDUCT (continued) 
Reach= 

Weme 
Powerplent 

Cumuletive 
w pumw- 0- -JwJant 

CumlMw Cumuletive cum- 
UnP Rate UnP Rate UnP Rate UnP Rate Unit Rate UnP Rate Unit Rate UnP Rate 

1311 [=I WI 1341 [=I 1381 PA [381 

Reach 285 

CasIalc 

Reach 31A 

Les Perithe end 
Bedoarm 

Reach 33A 
W 8  Den, Bluestone. 
andPdonkP8ssPumplnO 
PlenEeandSanluts 



lee1 
1862 
1963 
1864 
1065 

1088 
1887 
1968 
1960 
1970 

1971 
1972 
1973 
1974 
1975 

1978 
1977 
1978 
1979 
lee0 

leal 
1082 
1883 
1884 
1905 

low 
1987 
leee 
lees 
l9m 

1991 
1992 
1993 
1894 
1895 

leee 
1997 
1BBB 
lees 
2WO 

2001 
2002 
2003 
2004 
2M)S 

2008 
2007 
2ooa 
m 
2010 

201 1 
2012 
2013 
2014 
2015 

2018 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2028 
2027 
2028 
2029 
2030 

1 TOTAL 1 

TABLE B-18 
Variable OMP&R Component of Transportation Charge for Each Contractor 

NORTH BAY AREA I SOUTH BAY AREA 
Shdl a14 

CENTRAL COASTAL AREA 1 

FCBWCD FCBWCD El 



TABLE B-18 
Variable OMP&R Component of Transportation Charge for Each Contractor (Continued) 

, 2011 913.969 47.520 
2012 917.906 47.725 
2013 952240 49.510 1 2014 966,171 50,234 
2015 865,764 50,213 

1 
2018 865,489 50.199 
2017 992,390 61,597 
2016 990,323 51,490 
2019 
2MO 

E 51.5M) 
50,679 

2021 977.976 50,848 
2M2 975.578 
2023 976.391 
2024 973.821 

%E 
50.637 

2025 974.060 50.644 

2026 974.104 60.647 
2027 973.492 50.615 
2028 974.527 50.669 
2029 973.458 50.613 
2030 974.741 50.880 
2031 974.344 50,659 

50.621 

203 973.756 50,628 
2036 970218 50,445 

2187.016 
TOTAL 41.761277 



TABLE B-18 
Variable OMP&R Component of Transportation Charge for Each Contractor (Continued) 

(in -1 Shed 3 of 4 

SOUTHERNCAUFaRNlAAREA 
Antelope Crestline San SanQabdel 

Celendrrvslley- C e s t a i c ~  Lske UtHerodc BematBno valley 
East Kem Lske Vaky Arrowhsed Desert Creek Mojave Pdmdde VaIley Munlm 

Year Waer W& Water Water Waer brbatbn Waer Waper Munlepel Waler 
A p n q  Agency Distrld AOency Agency Disbid Agency DIstrid WeterDbtrid D M  
POI [211 1221 [=I ~ 4 1  [251 [=I [a 1261 [a] 

1978 
1977 
1978 
1979 
1960 

1981 
1882 
1883 
1984 
1985 

1888 
1987 
leee 
less 
lee0 

1891 
1- 
1883 
1894 
1985 

2031 18,338,858 4,718288 3,819,654 887.042 5,970,080 3C4,765 7980 108 -7 12472584 3,326,024 3.a.423 2032 18,320,834 4,712,551 3,618,129 888.OgB 5.884283 304.484 7:&1 22eo.104 3,415,139 
2033 18,357,202 4.72S.730 3,623,383 887.112 5,978,187 305.069 7.988283 2294.851 
2034 18,328,244 4,715887 3817,311 885,535 5.888218 304.565 7954854 2290.780 12.4so.820 3.451224 
2035 18,256,473 4,692015 3:603,425 880.089 5,943,310 303,394 7b4.412 2282.059 12- 3.470960 

847,813,781 151388al 32-4 249,261,315 31 8,329468 398.684.81 1 
TOTAL 181,745,028 12,431,397 92763246 106348.486 

Note: As of January 1,1992, Castaic Lake Water Agency will assume all rights and obligations granted to Devirs Den Water District amrdlng to its 
long-term water supply contract with the state of Califomla. 



TABLE B- 1 8 
Variable OMP&R Component of Transportation Charge for Each Contractor (Continued) 

I I SOUTHERN CALIFORNIA AREA (continued) I 
Sen The venhrm 1-L- Mebuwm County 
Pase WalerMsbkt Flood Totel 

ISM 0 1.10SP50 0 4.512967 
1987 0 0 ~%$:] 0 737,508 
1888 0 4e3aQ 
IeeS 0 14730.509 0 20,327,952 
1880 0 31.089.842 205.673 36,SS2.O@( 

Cn ddars) 

FEATHER RIVER AREA 
* 

Sordh 
Bay 

City County Plumes Totel Ama 
d d Coudy Futm 

YubaCPy Butte FC&WCD CoNmdor 
Wl I351 WI 1371 [=I 

0 0 0 0 0 
0 0 0 0 0 

2104058 2?6,,894529 2241,036 291.SXl.745 0 0 0 0 0 
2099br~ 226,492:740 2238,507 290,771,848 
2004.986 225,IOUI 2228,169 289,12?,324 

0 0 0 0 0 
0 0 0 0 0 

71,450,783 
TOTAL 

81.683.932 0 0 0 
8,767,608,868 11.108.308.318 0 0 

GRAND I 



TABLE B-19 
Total Transportation Charge for Each Contractor 

- 
Calendar 

Year 

lesl 
1862 
1063 
1Bm 
1885 

1968 
1067 
1868 
1869 
1 970 

1971 
1972 
1973 
1974 
1975 

1 976 
1977 
1978 
1979 
lee0 

lee1 
1882 
1883 
1884 
1885 

1986 
1987 
leee 
1- 
1 0  

lesl 
lBQ2 
lBB3 
1894 
1885 

1896 
1897 
lo90 
less 
2#X) 

2001 
2m2 
2w3 
2004 
2005 

zoo6 
2007 
2ooa 
2008 
2010 

201 1 
2012 
2013 
2014 
201 5 

2016 
2017 
2018 
2019 

2030 

2032 
2033 
2034 
2035 

TOTAL 

(In a) sheet 1 of4 

NORTH BAY AREA SOUTH BAY AREA CENTRAL COASTAL AREA 
Alameda Alameda senteclera SanLuls ssnte 

Nepe - Cwdy Cwdy v-Y oblspo - 
weter Cwdy Courdy Total FCELWCD. Waer Total Colnty Cornty Totel 

FCELWCD WA Zane7 D W  D W  FCaWCD FCELWCD 
111 [2l PI Wl W [el m [el [el [lo1 



TABLE B- 19 
Total Transportation Charge for Each Contractor (Continued) 



TABLE B- 19 
Total Transportation Charge for Each Contractor (Continued) 

leee 
1887 
lee8 
1969 
1970 

(in -1 Sheet 3 of 4 

1887 
leee 
lsee 
1890 

Calender 

Year 

Note: As of January 1,1992, Castaic Lake Water Agency will assume all rights and obligations granted to Devil's Den Water District according to its 
long-term water supply contract with the state of California. 

SOUTHERN CALIFORNIA AREA 

2031 
2032 
2033 
2034 
2035 

TOTAL 

22.183.617 6828.041 4731233 1.194878 7,803,300 372768 10 108,176 2792.687 19,302,095 5,142922 
22,172,684 8:70&128 4:725.321 1.188518 7.783561 372580 10'184254 2781285 19.192.592 19,1n,BM) 5,164825 

1 164703 7,776,546 371 058 16170.328 2785,WO 5 182047 
22.130212 21.0~4.005 8763XQ eho,aa 4716$28 4.897731 1 : 1 ~ &  7;148.058 369.573 i o ~ i i ~ , m  2788,752 19 147087 5k20.773 
21,645,597 6~443,564 4:893:781 1,207,171 7,741550 368:994 10:063.837 2750252 1 9:k91 8 5,334,316 

1.047~7.3974054058m,489 272.561,7W s24es.312 448.835.178 
20,03&391 

538,839,749 
148,379,836 

975.851.552 288m$82 

Ssnaebriel 
v* 

Munlcpal 

SenBemardko 
valley 

Munlcpsl 
Mojam 
Weta 

Ultler#k 
Creek 

1201 1211 [a @I ~ 4 1  [=I [=I (271 [a] 1291 

Palmdele 
Wrder 

D W  

Desert 
Water 

Waer D W  Agency 

Cmdbm- 
lake 

Arrowhead 
Wader Dletrid Agency Water Ageny 

Coachelle 
VaOey 
Wder 

Antelope 
VaVsy- 

H K e m  
D M  Msh(d 

Cestaic 
lake 
Weter 

Water- Agency 



TABLE B- 19 
Total Transportation Charge for Each Contractor (Continued) 

(In dollars) shae140f4 
SOUTHERN CALIFORNIA AREA (cartinu@ FEATHER RIVER AREA 

Caler(dsr The M- Yenhaa Counly citv South- GRAND 
SenGaponk waefMsbid Fbod 

Yenr Piigs 
d Coudy ~~~ Afea 

dSolUtmm Control Totel Yuba d COUIIY Tatel Future TOTAL 
W-rAgenoy Womla DWda citv m e  WWCD comacbr 
0 

1961 
PI1 

0 
[32l 

0 
1331 W I3sl WI 

0 0 0 0 
[='I 1381 

0 
rn 

3 0 0 0 0 0 
0 

0 
0 

0 0 
0 

0 703,634 0 0 0 
0 

0 
65.537 

1984 22138 1262855 9.548 1,821'621 0 0 
790266 0 66.5l5 1 .647a 

1965 a 2 4 3  221 7.785 18,072 2749.101 0 
0 0 85.184 2,82?,2l1 

0 41 1 41 1 129.707 4.836.377 

;!3 38.604 
72458 

3,965.602 
7.821.098 

0 
69286 

0 
9.655.leo 

33m988 4*g15m 
0 

574 
0 

674 
571 

148.332 7,440,347 
1088 130.897 18654.1 09 144.898 18.~,072 204.966 12888.857 0 

571 
0 201,845 23,512195 574 574 280,902 25.045.610 0 264,160 31 .W031 277,838 38,064,264 218.538 

0 
0 3243 3243 352138 36231,236 
0 15,368 15.388 389.947 46,484,625 

1971 
1972 

415 648 
w4:sn %%?E 347.617 40 841 924 0 

426,109 85:460:048 0 
0 1 6 m  3 7 ~ ~ 1 2  ~0.26~477 

1973 596,87? 58,03&110 0 441.515 71,089,593 0 403,970 77,101.071 
1974 619.351 481.868 75.85/.145 0 

0 :;% 17,618 380.009 81,844.851 
1975 652768 %%! 484.578 81.721.632 0 17.781 17.761 402,856 87,692,349 0 0 18.889 18.889 409.327 94,749,052 
1976 678.671 
1977 706 021 

69,306,724 481,831 84217.480 0 0 17.760 17.760 431.578 98,148,523 
67.C69,049 

1978 717:612 0 0 18.516 18.516 426.840 96210,805 513,398 82,199,943 
73.761.383 

1970 721.491 73,521 .?Q3 62%808 89,683,473 0 0 17.664 17.664 433.057 106,651,922 
1980 788,783 80,815,844 2 gg$E 0 0 0 0 20.882 18.044 20.882 18.044 450278 108.033.075 

508,048 118,021,824 
1981 816,112 
1982 868.164 

Q2.zO4.Sae 641.880 112188,911 0 0 21,477 21.477 517.353 132,858,851 
93.971.880 

1983 883504 0 28.588 28.688 516,009 136,105252 880,451 114447525 
lo2eoe.529 

0 
807.m 127'343'385 1984 1 .0d771 140,664,768 0 0 17210 17210 558,527 153W1667 

19B9 1,144999 176,583,858 909.630 872849 215,186,935 173:387:492 0 0 18276 18276 562.367 211:432:889 
0 0 20233 20233 688.848 283.100.960 

1988 
1987 

1.157.087 193.970.350 
1.164.015 181,389,749 

9432(13 234.943881 0 0 20231 20,231 2% Z3,718.445 0 288,058,216 1988 1214.070 192350.555 233 971 168 0 
276.994.345 

1969 1200.063 21 1.678.589 040,787 253:m'153 711.453 287,946,669 0 

O 20233 

1990 1253.187 248.838.140 1,192165 296226.712 o 8 o E 20,331 E 20.331 757,144 808260 3io,ia,8~2 350,713,908 
1991 1.377.774 
1992 

237245.983 
1.604.820 

1,541,404 286,199,080 
31 7,428.677 

0 
1.690.586 385,980,624 

0 20.376 20.378 840.339 330,384,615 
1993 1 633 671 ='.~.450 0 0 20,420 20,420 914,873 459,356,130 
1994 1:660& 370.882523 1,807.482 1.679sm 449,769209 398s702332 0 0 919.098 473.496.985 
1995 1 8wB6 370.M.031 1.822488 450233,117 0" 3% 3% 918,612 532,646,092 0 0 20.704 20,704 026,034 539,086,883 
1998 
1Bg7 1808193 388.574.664 

1'851272 406,868,959 
2967.430 4698185UJ 0 0 20,704 20.704 929.168 573,849,709 
3 195 691 493:434:160 1998 1:739h 405.3C9.970 3:210& 493,788,046 0 0 20,704 20,704 0 

800,035,347 
1999 1,569,874 39~,400.308 3226.108 482.712810 0 20.704 20.704 8% 800,344.905 0 2000 4.089.1 13 401,869,026 0 20.704 20.704 930,087 588,661,337 

3.305.785 493219.516 0 0 20.704 20.704 930,572 599.441209 
m 1  
zoo2 

4.068579 4 0 2 . ~ 1 1 0  3,350,918 494 088328 
398,550.500 

0 
3,378278 490:303:,334 

0 20,704 20.704 930.582 BW215.174 
20W 4'M7200 3,982034 397.152587 0 0 20.704 20.704 930,680 596,172,247 
2004 4.055213 4WA14.819 3Al9gs3 488,985,044 0 

3,463,795 494,530,426 0 
0 20.704 20.704 2. 594,698.481 

2006 4,147,415 410,768,831 3.625.773 5082(13217 
0 20.704 20.704 

0 
800,473,461 

0 20,704 20.704 931,832 615,489,216 
2WB 
2007 

4.1 32,708 
4.089270 

409252,134 
405.091 .om 3,831,023 508,023,979 0 0 20.704 20.704 931.810 813,898242 

2008 4.051.718 403236.391 3.618.716 602!571 776 0 0 20.704 20.704 931,884 609,155,142 
3,628,603 W07a2'449 

ZOm 4,047,026 401.453BW 0 0 20,704 20,704 931.949 608,972172 
2010 4,035,065 3.624.728 497,450,729 0 0 20,704 20.704 932m 605,324,912 3,829.Ca 499:3a:ee7 

399.439.848 0 0 20.704 20,704 932,107 603,098,421 
201 1 
2012 

4,033,493 
3,990216 

398.389216 
394,888273 

3.609.889 496,603,652 0 0 20.704 20.704 932.224 602.211.794 
2013 3,752780 375,858,837 3,576,014 493,072193 0 

3398194 459578897 
0 20.704 20,704 

0 
598,034,901 

2014 3,961,426 390.134.452 33515398 487:91i160 0 20.704 20,704 %% 571.340.529 0 2015 5814.749 377.005.602 0 20.704 20,704 661.762 591.184.667 3‘390.713 471.952412 0 0 20293 20,283 ~ ~ 1 2 0 0  ~ ~ 2 . ~ ~ . 4 0 0  
2016 3,895,746 3.340285 463,377,913 
2017 

370.193.539 
374,513,802 

0 813,973 583.541 280 
3,370,785 459,142708 

0 20.131 20,131 
0 201 6 3'7m385 3.714274 368.832.850 0 20,133 20,133 773.815 569,602,088 

2019 3.648.51 1 359,407.320 3% 460.359.746 451517808 0 0 20.131 20,131 697.205 560.385.941 
2020 3,523,477 347,077,457 3,133hi5 437:486:011 0 0 17,461 17.461 0 

551211.486 
0 5.338 5.338 538,606,285 

2021 
2M2 

3.431354 340,099,024 3.072084 428 356 584 
331,831.767 0 0 4.496 4,496 807.670 527,311,845 

3.02633 418:709:481 
2023 3.023.412 417677 518 

0 0 3.088 3,088 607,003 517,653257 
2024 3.01 1.101 417:008:347 

0 0 3,088 3.088 606.337 516.615.512 

2025 2976212 41 1.849.693 
0 0 3.088 3.088 605.883 515.968.543 
0 0 3.084 3,084 604.426 510,111,833 

2026 
2027 

323,430.224 0 0 3.083 3,083 604.W1 508.950.008 

2029 0 0 3.080 3,080 603.134 607,524,515 
2029 0 0 3.079 3.079 602058 508,045,048 
2030 3244,455 320,408,014 0 0 3.077 3.077 0 

505,519,744 
0 3,078 3,076 2% 506,575,564 

2031 
2032 

3227.554 316.916.361 2902,089 403,586,487 
31 5,303,373 0 0 3.074 3.074 596.116 501.46l.394 

2 , m . W  401,778231 
203% 3203,015 3213288 314,580,821 2878.521 400.884.871 0 0 0 3,073 5073 
2034 

499,804,435 
3 . l W W  312882,039 2.862583 399.~1.378 0 3.072 3,072 498.707291 0 2035 3242673 -- 304AB2910 2776.609 380,#3.177 0 3.070 3,070 3% 487.570.307 

0 3.071 3.071 
0 

496.601.660 

TOTAL 164233,783 
18,599,039,560 162319.875 23.102858.558 0 1,055,924 

1.055924 
47'7w551 

28.139.066.437 



TABLE B-20A 
Calculation of Delta Water Rates 

Total 
Delta 

Water Rate 
M 

$3,747.62 161.51 AF 

-1 181.80 

401.01 -7428 AF 

$1.666.01 7723 AF 

$20.27 psra~efoat 

$3.704.32 151.50 AF 

4lSl.60 

-1071.10 -78.23 AF 

$1,531.62 73.27 AF 

$2090 per -fool 
pmperly olsasiRed 

aa 'Minimum' OMPBR Cosls. 
b) Inc!dhg net aedh of UBSO.MX) for se!Ued es to the magnauda of Projeat Cap'bl oosts incurred prbr to Dgosmbsl. 31. and net nedas of $6,678,320 f a  

dement as to the magnhuds of PI* Capital aosts incurred during the lesl through 1078 period. 
c) Indudes mnsedon power oosts and credits at San Luia 
d) Applying a0 Della Water Charges paid prbr to 1870 to rebnbunut Cspilel& (the chage was no1 divided into oonpom &I 1870). 
e) Minimum replaeemvlt mnponant -hi for 1992. dslated in the 1982 Delta Water Rate, are tncludsd h the rate ammenoing h 1003. 

to 1881 at4.713 perwnt per annum) 

Mlnlmum Operation, 
Mdntenance, Power 
and Replacement 
Component (a 

PI 

$1,37445 (o 161.61 AF 

-29820 

-361.81 -7428 AF 

$720.44 7723 AF 

$9.33 per acrefoot 

$1.407.87 (a 151.50 AF 

-28820 

-388.6% -7023 AF 

$720.09 7327 AF 

$9.M per wefoot  
Pmjsd water dellvsred, and thsrsfore are 

( V b  h dlh 

Procedure 

Commencing in 1992 
Total CasEB of 'lnilifl Pmjsd Consenmkm 
Faoilhias to be Reinhmed and Project Water 
Entillammts duhg the Prow Repaymmt Period. 

Less, Pmjeot Pwer Rmmnuaa to be Realbed 
During ~ ProJsd Rapaymsnt Perbd. 

Less,DeltaWafsrC~PaidandPrOjeol 
Water Eniitbmnts. Prior to 1991. 

TOTAL 

Rate Applicable in 1962 (e 

Commendng in 1993 

Total Copts of . InW Pmjsd Consenmkm 
Facilhies to be Rsbnburaed and Project Watw 
Entitlammts durbrg the Projed Repaymmt Period. 

Less. Project Poaw Revenua to be Realized 
during the P W  Repaymurt Pemd. 

Less. Delta Water Charges Paid and Project 
Waler Entitlements. Prior to 1992. 

TOTAL 

Rate I\ppllcable 1003 through 2035 e) 
a) Canaidering that an opadng cash, d Pmjsd Consanation 

of dollars [Sl or daorrP of acrefed [AFJ dtwounted 

witel cost 
Component 

111 

S2.377.17 @ 161.61 AF 

a . 4 0  

63920 (d -7428 AF 

$844.67 7723 AF 

$10.94 per w e - f d  

S2.388.45 @ 151.60 AF 

gg3.40 

68242 -78.23 AF 

$810.63 7327 AF 

L611.W peracrefoot 
Faaiks will ml vary with annual amounts of 



TABLE B-20B 
Delta Water Rates by Facility 

(in dokm per aom-foot) 

Minimum Operatian, 
Mdntenance, Power 

Capital Cost and Replscement 
Item Component Component 

Oroviile Divisbn 
Water Supply and pcmr msta (a 
Less. Orwille Powsr Revenues 

Subtotal 

Delta Facilities (b 
WXornia Aquaduct, portion 
Reach 1 
Reach 2A 
Reach 28 
Reach 3 

Subtotal 

San Luis Facsities 
Planning and preoperating costs 
through 19QO 

Less, Capital C h i  Credits 
Less, Delta Water Charges paid 

prior to 1991 

( ~ateepplicable1(#)2thrwgh~35(c I 10.94 I 9.33 1 
a) Includes rcwenue reoeived horn non-mnlractom. 
b) Includes (1) Delta Facsii planning cads. (2) Delta Studies cads. and (3) Suisun Marsh Fadlie3 ccsts. 
c) The replacement mnponent may be hcludad h future years. 

Total 
D e b  Water 

Rate 



TABLE B-21 
Total Delta Water Charge for Each Contractor 



TABLE B-21 
Total Delta Water Charge for Each Contractor (Continued) 

(in dollars) Sheat2d4 

SAN JOAQUlN VALLEY AREA 
Calender Ducky Emplre Fuhre Kern Coum Water Agency Tulere 

R W  Weaside Contredw ~un~cpa~  Corny Oak FLet LakeBaeIn 
Year Water A 0 6  d Waer Waterstocage Tdel 

D m  ' ",r indz D m  D m  
[Ill d 21 11 l [l4l [l el I161 [ l a  11 81 [I81 

1864 0 0 0 0 0 0 0 0 
1965 

0 
0 0 0 0 0 0 0 0 0 

2031 1.206.077 62.708 
2032 1,206,077 62,708 

0 2,488,844 21,608,046 83.610 118.144 2476951 28,057,480 

1 2033 1,208,077 62.708 0 2,499,844 21.608.046 83.610 119,144 2,476951 28,057,480 
2034 1,206,077 62.708 

0 2,488,844 21,608,046 83,610 119.144 2,476951 28,057,480 

2035 1.206.077 62,708 0 2,488,844 21,608,046 83.610 118.144 2476951 26,057,480 
0 2,488,844 21.608.046 83.610 119.144 2,476,851 26,057,480 

3,676,419 
TOTAL 64,656,654 

133,628,088 
0 

4,450,641 130.823.260 
1,135,788,981 6,540,673 1,478,671,227 

d 



TABLE B-2 1 
Total Delta Water Charge for Each Contractor (Continued) 

(In -1 ~ ~ 3 0 1 4  

SOUTHERN CALIFORNIA AREA 
Ardebpe cmdne- san SenaeQiel 

Celendervelley- CsgteloCoaehella lake Ltttlerodc - valley 
EastKem Lake Valley Arrowheed Deserl Cmek bjaue Pelmdele Valley M h W  

Year Water Water Water Warn Waer Inipet&l Weler W a w  M w  Waef 
A m  Agency WBtrid Agenq Agencr DEBbid Agency D M d  WaterMeb# Dl- 

Pol 1211 IpI [PI 1241 [2s] M [Zal [2e] 

2031 2892912 1.132918 482849 121,235 798.387 48,078 1,081849 381.814 2144,801 
2032 2892912 1,132918 482849 121235 798.387 46.078 1.081.849 381.814 2144.601 
2033 2892912 1.132918 482.849 121235 798.387 48.076 1.08lW 381.814 2144801 

:;s 
601m 

2034 2892912 1.132918 482849 121235 798.387 48.078 1.081849 381.814 2144,801 601,993 
2035 2892912 1.132918 482,849 121235 798,387 48.078 1,081,848 381.814 2144.601 601.993 

145.039.806 25,M)O,187 41,212107 65,183,073 1 13,751,834 
TOTAL 59.397.504 8293.706 2403.175 19.087.047 31.736.121 

Note: As of January 1, 1992, Castaic Lake Water Agency will assume all rights and obligations granted to Devil's Den Water District according to its 
long-ten water supply contract with the state of Califomla. 



TABLE B-2 1 
Total Delta Water Charge for Each Contractor (Continued) 

(in -1 
SOUTHERN CALIFORNIA AREA (continued) 1 FEATHER RIVER AREA 

8an e & . -. . .- - 
Mebopdlten County 

Tatei 
chy 
d C o u d y P k r r r m s T a t e i  

Year waw ofsouhem C o w  Yuba d 
Aaencv Cdfomte DEBbicl Chy Bun8 FC6WCD 

Canty 

[w 1311 [=I 1331 1341 [=I PI 1371 

2031 
2032 

381.614 42006.460 418.051 52468,559 194.546 25,083 
381.814 42006.460 418.051 52,468,558 194,545 25,083 

56.437 276.085 

381.614 42,045,460 418.051 52489,559 194.545 25,083 
56.437 278.085 a 381,614 42045,460 418.051 52468559 194.545 25.083 56.437 276,085 

, -  381.814 42045,460 418.051 52,488:~~ 184.545 25.083 
56.437 276.085 
68,437 278,085 

18,223,949 
TOTAL 

20.111.718 
2.1 93,658,521 

8.01 5.123 
2.731 278.547 1.41 7.41 3 2m845 12.662381 



TABLE B-22 
Total Water System Revenue Bond Surcharge for Each Contractor 

(indollers) Sheet 1 of 4 

NORTH BAY AREA SOUTH BAY AREA CENTRAL COASTAL AREA 
Celender AIemeds AIemeda 8entsClera 

Nape - Coudy Coudlr v* sanluis 
Year Coudy Coudy Told FULWCD, Water Wster Tatd ObEspo Berbers Totel 

FC6WCD WA Zone7 Mehld Dlsbld Coudy -w 
111 m PI 141 16) IS] m PI PI 1101 

1971 0 0 0 0 0 0 0 0 0 0 
1972 0 0 0 0 0 0 0 0 0 0 
1973 0 0 0 0 0 0 0 0 0 0 
1974 0 0 0 0 0 0 0 0 0 0 
1975 0 0 0 0 0 0 0 0 0 0 

1978 0 0 0 0 0 0 0 0 0 0 
1977 0 0 0 0 0 0 0 0 0 0 
1978 0 0 0 0 0 0 0 0 0 0 
1979 0 0 0 0 0 0 0 0 0 0 
1880 0 0 0 0 0 0 0 0 0 0 

leal 0 0 0 0 0 0 0 0 0 0 
1982 0 0 0 0 0 0 0 0 0 0 
1983 0 0 0 0 0 0 0 0 0 0 
1984 0 0 0 0 0 0 0 0 0 0 
1985 0 0 0 0 0 0 0 0 0 0 

1988 0 0 0 0 0 0 0 0 0 0 
1987 0 0 0 0 0 0 0 0 0 0 
lSee 38.888 51291 88.179 38210 128,872 197.091 18,621 30.887 47.508 - 77.891 lW9 178,488 85.325 2W.875 40.433 74.808 115239 

160,128 1- 60,501 80.831 Z35A08 44.038 81.591 125.627 

1991 W.809 143,740 242349 97,180 127.546 368,879 691.405 69,827 130219 
1882 159.8lS 265,180 - 414.998 147,396 167.738 438,360 753,494 112938 209.92 %! 
1893 157,370 254.859 412228 153,783 172.074 767.880 1'35,724 395.614 %E 1994 41 1.914 159,495 
1896 3% %% 411.708 185248 % 441,621 

773.613 178,725 %= 523.887 
779,536 217.770 434.820 052.m 

1996 148.W 262.739 411391 170.858 173.093 785,259 258,750 521- 700.715 
1997 145,785 285,434 411219 178.727 173.470 441.047 791W 289,832 909,315 
1898 410.978 173.833 

I"" 408.119 8 174,731 
440.81 1 
441,961 

797,112 340,887 8 1,037,708 
lsgg 

264,097 405201 
800.434 879,249 1,011,949 

2000 184W 176.608 443,052 803,849 3% 881,461 W,m 

2031 0 0 0 0 0 0 0 0 0 0 
2032 0 0 0 0 0 0 0 0 0 0 
2M3 0 0 0 0 0 0 0 0 0 0 
2034 0 0 0 0 0 0 0 0 0 0 
2035 0 0 0 0 0 0 0 0 0 0 

5,016,423 13.727.913 8,470,600 29,349,159 
TOTAL 8 ,711,490 8,731,728 18,140,623 8.182658 1-204 24,416.782 



TABLE B-22 
Total Water System Revenue Bond Surcharge for Each Contractor (Continued) 



TABLE B-22 
Total Water System Revenue Bond Surcharge for Each Contractor (Continued) 

(in dotlam) Shae13014 

SOUTHERN CALIFORNIA AREA 
Antekpe Clestune Ssn SanGekiel 

Celendar V* Cesteio Cogcheae Leke Ltttlerodr Bemadm Valley 
W K e m  Lake valley Amweed msell C& Ma$ve Pelmdele valley M a p e l  

Yew Water Water Water Water Waer WePer Wedet Munlcpel Waer 
Agency A g m q  Dlsbict ABeney AOancy D M  D M  WaterDL9lrld Dts$ld 

1201 EII m PSI ~ 4 1  [=I [a ]  [271 [=I [a 

2031 0 0 0 0 0 0 0 0 0 0 
2032 0 0 0 0 0 0 0 0 0 0 
2033 0 0 0 0 0 0 0 0 0 0 
2034 0 0 0 0 0 0 0 0 0 0 
2035 0 0 0 0 0 0 0 0 0 0 

22285.733 4.132.010 6.81 5.377 8.871 891 20,133,661 
TOTAL 9.54037 1,094946 377250 2825.456 5,529,493 

Note: As of January 1, 1992, Castaic Lake Water Agency will assume all rights and obligations granted to Devil's Den Water District according to its 
long-term water supply contract with the state of California. 



TABLE B-22 
Total Water System Revenue Bond Surcharge for Each Contractor (Continued) 

(in dollars) Sheet4014 

SOUTHERN CALIFORNIA AREA (continued) FEATHER RIVER AREA 
8an TheMalropoaten Venhaa 

w.aer -- 
D b m  

C o w  cw south- GRAND 
Pam Fbod Total d C o w  Pluman Tatel A m  

Year Waer dSollhem Cottd Y W  d Colnty Future TOTAL 
Mew ~~ Mshlct Cay Butle FC6WCD Contmdw 

I301 [311 [32] [a (341 [3s] [3sl [w PI ml 



TABLE B-23 
Total Transportation and Delta Water Charge for Each Contractor 

Sheet 1 d 4  

-7 NORTH BAY AREA 7 (In-) 

SOUTH BAY AREA . COASTAL 

fl Oblspo 
Tad I - I  

leal 360,913 114.481 466.374 121SBJ2 
1982 472365 143.787 818,122 
1983 
lge4 478.635 250.54Q 720.184 1.472833 
1885 738.960 392447 1,131,407 1,960338 

3.303,SK 6,262,615 8,666.667 4..546.037 
3.347336 6,314,736 8.662074 
3,376,097 6,340,689 8,716,888 :=% lgQ8 
3.389m 6,354,423 8.7M.013 4750W lees 

2000 3.433.026 6.379862 8.813.877 4:768260 

2031 
2032 
2033 
2034 
2035 

TOTAL 

3580.411 6.051.187 8,637,678 
3:687.Q&% 6,038,7@ 8,604,766 
3.541.1 18 8,534,074 
3,475.OBB 8.392928 
3,342138 4,713,118 8.116255 

177,027,886 427,421,842 
260,394.178 

4.028.113 3.746m 9,280,600 17,061.(120 
4.026.085 3,746,148 9,280,085 17.061278 
4,Mg,SP 3,748259 9287138 17,066,019 
4,019,721 3.738.007 9204.097 17,03885 
4,003,681 3,724- 9228,007 16.@55$50 

221,073,423 1.039882971 
p6975.188 w . 3 8 0  

9.481358 19.324.666 28.805.924 
9,482,607 19.326977 28.809.674 
9,490,143 19.340.557 28,830.700 
9,484,626 19.330.406 28.815.030 
9.472514 19.308238 28.780.752 

851.885.865 
419.924244 1271810.109 



TABLE B-23 
Total Transportation and Delta Water Charge for Each Contractor (Continued) 

(in Qlars) shee12d4 

SAN JOAQUlN VALLEY AREA 
CeJendar ~udlw Empire F w e  Kem b m y  Water ABency TulareLske 

Rldge Westside Cortnrdw ~unlcpal Colrnty 0ekFla1 Besin 
I Year Water Wgatbn SanJoaquin and A@ d Water Weter Storege TOM 

D W  D W  Valley IndusM culhasl I<ings DEetrid D W  
11 11 [I3 11 31 1141 [=I [lV [la1 [I91 

1981 0 0 
1982 

0 
0 

0 
0 

0 0 0 0 
0 

0 
0 

1883 0 0 0 
0 

0 0 0 
0 

0 
lB64 0 0 0 0 

2 . m  0 
0 0 0 

1985 0 0 
0 

8.131 
0 0 0 

74,855 0 0 0 0 8Og 
leee 0 
1987 

0 
0 

12239 139,858 
0 

0 0 0 0 
26.680 272,072 0 

151.8S8 
18BB 223.391 20.068 0 0 0 268.762 
1BW 

55.392 451.817 1.708,35B 
230.585 13.m 

16.185 19.713 306.712 2789,646 
1970 

88.519 
304.537 36.434 B5,646 2 287g 15,839 19.453 

456.510 4,087,824 
20,416 30,476 519,5B2 5.458926 

1971 325,713 39.163 98.688 614.140 5,189,407 
378 701 

26.133 34,764 710,727 7,036,735 
1973 3963266 :$% 89.802 840.02B 7,124,082 2% 63.974 1,976,661 10.350992 

1.034376 7274.542 
503,394 42.260 2% 1.153314 7.98lpl  30,139 39.358 

779,782 9.691.683 

I 1:;: I 675,080 42,706 
28.483 42.667 1038665 lOBgO278 

107.727 1205,723 8,380,523 48286 1:un:m l 13:on:190 l 

I 2,819,471 137.163 232.860 5,9403BB 62,352819 172211 215,835 5.770113 77,841,261 2818,715 137.125 
2033 232.833 5.940.700 82,335,634 172,169 215,786 5,766985 77,821,927 
2034 

232548 5939.172 62,366,407 172,125 215.847 5,771,514 77,654,758 
2035 2815.302 136.949 231.825 5.828.819 62.340.504 171,BOO 215.791 5.768263 77,815,240 

231.159 5,911321 62,261,833 171.415 215.511 5,761852 77,505,442 
I TOTAL 159.447.663 

8.oe4.349 355.677,Cal 10,097,838 321.537.525 
15,443,848 3.525.505.731 12,4W,131 4,408.3Nl.915 



TABLE B-23 
Total Transportation and Delta Water Charge for Each Contractor (Continued) 

Note: As of January 1.1992, Castaic I 
long-term water supply contract 

C-1 Shee13014 

Lake Water Age1 
with the state 01 

Calendst 

year 

0 
0 
0 

4.450 
7.320 

12681 
23.884 
42,148 
62,171 
91.083 

130.337 
188,120 
183.324 
206,475 
221.767 

Z,% 
257.W 
270.384 
287.997 

331.082 

22% 
498204 
610,805 

850,082 

%% 
733.248 
738.741 

748,769 
886.575 

1.023385 
1.102810 
1,117,816 

1,245203 

!S% 
1,307m 
1,381,472 

1,410,687 
1.416510 
1.422133 
1.476233 
1.527918 

1.538.626 
1.537558 
1,537,797 
1,552,014 
1,563,675 

1.!571,128 
1.661993 
1,485.885 
1.564.1 68 
1.522888 

1.475- 
1.503m 
1,407,487 
1.489.1 17 
1,429,754 

1,411,652 
1.371512 
1,388,153 
1.375941 
1.321.488 

1,325,014 
1,323,363 
1,323,773 
1,316,128 
1.321206 

1.315813 
1,309,763 
1.305m 
1,307204 
1328.408 

68,875,023 

ncy will assu 
' California. 

me ail rights 

SOUTHERN CALIFORNIA AREA 

22.806.824 

and obligations 

0 
0 
0 

28 856 
61:194 

81.831 
178.086 
31 5.436 
465.130 
641.744 

888.797 
1181,804 
13282871 
1.341m 
1,427,440 

1,503,784 
1.581.044 
1.837m 
1,812,846 
1 . = m  

2,298941 

%% 2zz 
3.1 00,551 
3,176,720 
3.389.094 
3,476,368 3.61 6.028 

6.353Sl 
11,719,718 
11,065,137 
12783.371 
12670,818 

13,127,643 
13.6666201 
13,538,170 
13 387501 
13:4859 

13437779 
13hd788 
13,350,081 
13.390.653 
13.655864 

13,584,352 
13,510,885 
13,448,901 
1 3,384.738 
13,320,621 

13273.1 18 
13,180,530 

: 3 E E  
i i6571805 

126P716 
12614.858 
12483.560 

;2%% 
11,848,503 
11.783.488 
1 1.828,- 
11,675,712 
1 1,354,632 

11.335.848 
11.312775 
11.31!5,221 
i t m o m  
1 1.300.566 

11m.m5 
11247,103 
11,232,177 
11 177827 
ii:irS:6ea 

802,884,813 

i granted to De 
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Valley 

Munlcpel 
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170,282,338 
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TABLE B-23 
Total Transportation and Delta Water Charge for Each Contractor (Continued) 

r' 

I 

c- 

Yew 

1961 

:E$ 
3, 

197P 
1971 
1972 
1 973 
1974 
1976 

39 
2% 
198D 

i se'l 
3 

;E! 

1991 
1 w  ;z 
19% 

1098 
39s  
1998 
1899 
2000 

m 1  
2002 
a003 
2oM 
2OqS 

B 
2008 
MM) 
2010 

201 1 
2012 
2013 
2014 
2015 

2016 

TOTAL 

FQlars) 
SOUTHERN CALIFORNIA AREA (continued) I FEATHER RIVER AREA 
sen I The I venture I I I I I I 

-Metropo lPenCounty  
h WaerDistrld F M  Tatel Ctty County Plumae Tatel 
Waer ofsouhem M d d 
WW cal#omis Dislda YUbgCity Butte FCsWCD 

County 

1301 [311 [32] 1331 Wl M [=I B;rl 



TABLE B-24 
Equivalent Unit Charge for Water Supply for Each Contractor a 

Proiect-- 
end 

waw SIIpply Cantrador 

FEATHER RIVER AREA 

CiiofYubaCii 
County of Butte 
Plumas County Flood Control and 
Water C o n s e d n  Ditrid 

Fsather Rhrer Area 

NORTH BAY AREA 

NapaCountyMCantroland 
Water Consswation D i  

Solano County Water Agency 

,.. . - --- - -. -. - . - - ., 

T W c -  waer 6yslem 
Capital MtnRIim Off- VariaW Deb Reven~e 
COS! OMPBR Aquedud OMPBR Witer Bond 

0.00 0.00 0.00 0.00 0.00 26.70 ERR 
0.00 0.00 0.00 0.00 0.00 11.43 0.03 

19.38 231 0.00 0.00 21.69 21.57 0.4 

1 27 0.15 0.00 0.00 1.42 823 0 s  

North Bay Area 

SOUM BAY AREA 

Alameda County Flood Control and 
Water Consswation Ditrid. Zone 7 

Alameda County Waler District 
Santa Clara Valley Water Ditrid 

Soldh Bay Area 

SAN JOAQUIN VALLEY AREA 

County of Kbrgs 
Dudley R i e  Water Ditr id 
Enpire West Side Irrigation District 
Kern County Water Agency 
Oak Flat Water Dlstrid 
Tulare Lake Basin Water Storage Ditr id 

San Joaquin Valley Area 

CENTRAL COASTAL AREA 

San Luis Obispo County Fbod Control 
and Walsr Conservation D'lsMd 
Santa Barbara County Fbcd Control 
and Water Consewdon District 

CentralCoaatel Area 

SOUTHERN CALlFORNlA AREA 

Antelope Valley-East Kern Water Agency 
Castaic Lake Water Agency 
Coachella Valley Water Ditrid 
Crestlne-Lake Anowhead Water Agency 
Desert Water Agency 
Werock Creak lnigafion Ditrid 
Moiave Water Agency 
Palmdale Water D i  
San Bemardim Valley Munidpal Water D i  
San Qabriel VaUey M u n b i  Water District 
San GomonP Pass Water Aaenw 

a) Hypothetical charges, which, il assessed on all entitlement water delivered to date, all srrrplus water delivered prbr to May 1, 
1973.and all entitlement water now estimated to be delivered during the remainder of the prom repayment period (Table 85B), 
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 wntrad, considering interest at the Prom Interest Rate. 4.713 percent per annum. 

?he  titan Water D i  - 
of Southern California 

Ventura County Fbod Control District 

Sordhern &liforn!a Area 

ALLAREAS 

95.18 31 -49 3.71 11.64 14202 

17.33 25.10 8.26 23.75 74.44 
19.14 21.09 7.35 20.04 67.62 
18.18 16.06 6.38 15.38 55.98 

1822 18.40 6.84 17.53 60.99 

421 3.42 3.30 8.17 19.10 
4.93 3.98 2.70 722 18.83 
2.68 3.22 228 8.37 14.53 
8.02 8.26 422 10.41 31.81 
1.94 1.86 1.71 4.56 10.07 
5.16 4.18 261 7.56 19.51 

828 7.57 3.98 9.91 28.69 

253.02 8325 19.31 71.65 42723 

289.83 92.26 19.71 71.06 472.88 

276.87 89.09 10.57 7127 458.70 

39.99 33.92 28.38 83.59 183.86 
46.34 3233 21.65 41.71 14203 
4221 36.10 41.01 84.14 203.46 
80.95 6275 32.77 9028 276.75 
4289 38.68 4127 85.16 208.00 
38.81 31.75 28.70 80.15 18021 
64.32 56.46 35.52 12421 280.51 
44.01 383 34.35 10289 217.63 
128.89 101.40 27.74 81.98 337.99 
87.74 80.22 38.83 70.36 385.15 
158.99 130.06 21 28 11029 420.63 

59.97 4273 34.1 1 61SB 19868 
83.48 57.86 27.70 93.69 262.73 

60.58 4420 33.47 6524 203.49 

38.48 27.73 1921 38.93 124.35 

18.38 

19.56 
17.56 
13.65 

1528 

18.82 
14.78 
15.89 
17.16 
13.99 
15-41 

16.84 

3212 

31.76 

31.88 

26.53 
20.60 
18.33 
28.70 
18.40 
24.88 
31.13 
30.83 
41.73 
34.17 
46.35 

1 3  

0.45 
0.44 
0.32 

0.39 

0.38 
0.35 
020 
0.68 
028 
0.38 

0.55 

127 

128 

120 

0.90 
0.73 
0.67 
1.14 
0.68 
0.80 
1.10 
0.93 
1.64 
1.33 
21 1 

23.01 
31.67 

23.83 

20.36 

0.87 
1 A0 

0.90 

251 





TABLE B-26 
Capital Costs of Each Aqueduct Reach to Be Reimbursed Through Capital Cost 

Component of East Branch Enlargement Transportation Charge 

(In doh) ShwtlofP 

CALlFORNlA AQUEDUCT 
Celender MOJAVE DIVISION 

Year Fleaehl8AI -19 I RegEhaOAI -21 I R e g E h p A I  - P e l  RegchPB 

[ll PI PI PI Isl [el m (el 

leee 0 0 0 0 0 0 0 0 
1907 0 0 0 0 0 0 0 0 
1908 0 0 0 0 0 0 0 0 
1090 0 0 0 0 0 0 0 0 
2MX) 0 0 0 0 0 0 0 0 

TOTAL 5.840.000 7.174.000 9482000 8,497,000 8.81 lp00 2381.000 102163.000 30.s03.000 



TABLE B-26 
! Capital Costs of Each Aqueduct Reach to Be Reimbursed Through Capital Cost 

Component of East Branch Enlargement Transportation Charge (Continued) 

(In dollars) Sheet 2 of 2 

CALIFORNIA AQUEDUCT 

Cpbndm MOJAVE DIVISION (continued) SANTA ANA DIVISION GRAND 
Year ReachPC I Reeeh24 I Total Reach26 1 Reach= I Reach26B I Totel TOTAL 

PI POI 11 11 [la 31 [141 [151 [I 61 



TABLE B-27 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through Minimum 

OMP&R Component of East Branch Enlargement Transportation Charge a 

(In -I Sheet1 of2 

Celender 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

CALIFORNIA AQUEDUCT 
MOJAVE DIVISION 

m l 8 A  I -10 I -PA I ReaehaDs I Reaeh2l 1 (RegehPA I Reaeh22B I ReaehPB 
Ill [2l [3) [41 [s] 181 m [el 

0 0 0 0 0 0 58,578 0 
0 0 0 0 0 0 58.578 0 
0 0 0 0 0 0 58,578 0 
0 0 0 0 0 0 58.678 0 
0 0 0 0 0 0 58.578 0 

0 0 0 0 0 0 2.7DBge2 0 
a) Presently, this table shovn, only the estimated incrermntal minimum OMPSR aosts attributable to East Branch En!argement 

Under Article 49(e)(l).the wntractors parlicpeting in the E a t  Branch Enlargemmt win also share in the reinainhg 
minimum OMPSR aosts of the affected reachas -ding to atornula to be devebped by DWR in ansuRation with 
the dfected wnh9dors. O m  the fornula is davelqmd, suhaequent versions of this tabb will refled the transfer of 
a share of the minimum OMPSR msts presently shown in Table El 1. 



I TABLE B-27 
Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed Through Minimum 

OMP&R Component of East Branch Enlargement Transportation Charge (Continued) 
I 

~elender 

Year 

1971 
1972 
1973 
1974 
1975 

1976 
1977 

I 1978 
1070 
1980 

lee1 
1882 
1983 
1964 
1885 

I 
1988 

1 1987 
1988 
1986 
lseo 

I lQ91 
1992 

I 1993 
1994 

I lgQ5 

1996 
1997 
1998 

1 
I ' 2001 

M02 
1 2 0 0 3  

2004 
2005 

2006 
2007 
2008 
2009 
2010 

201 1 
I 2012 

2013 
2014 
201 5 

2016 
2017 
2018 
201 9 
2020 

2021 
2022 
2023 
2024 
2025 

202s 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 

, 2 0 3 5  
TOTAL 

I 

363 

shed2012 

TOTAL 

F 61 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

72,344 
430,802 
iai,aes 
394.751 
306,107 

306.107 
306.107 
306.107 
306.107 
306.107 

306.107 
306.107 
306.107 
306.107 
306.107 

306.107 
306,107 
306,107 
308.107 
306,107 

308,107 
306,107 
306,107 
308,107 
306,107 

308,107 
306.107 
306,107 
306.107 
306.107 

306,107 
306.107 
306,107 
306.107 
306,107 

308.107 
306.107 
306,107 
306,107 
306,107 

306.107 
306.107 
306.107 
306.107 
306.107 

13.630.170 

CALIFORNIA 
MOJAVE DIVISION (CU&IW) 

-PC I -24 1 Subtotal 
191 [lo] [I 11 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 37.044 
0 0 155,472 

5.849 o 82,813 
167.866 0 226.432 
125.517 0 184,093 

125,517 0 184,093 
125.517 0 184.093 
125,517 0 184.C93 
125.517 0 184.093 
125.517 0 184.093 

125.517 0 184.093 
125.517 0 184.093 
125.517 0 1 84.063 
125.517 0 184.093 
125,517 0 184.063 

125,517 0 184,093 
125,517 0 184.093 
125.517 0 184.093 
125.517 0 184.093 
125,517 0 184,093 

125.517 0 184,093 
125.617 0 184,093 
125.517 0 184.093 
125,517 0 184,093 
125.517 0 184.093 

125.517 0 164.093 
125.517 0 1 84.093 
125.517 0 184,093 
125,517 0 184,093 
125,517 0 184.093 

125.517 0 184,063 
125.517 0 184,093 
125.517 0 184.093 
125.517 0 184.W 
125,517 0 184,063 

125,517 0 184,093 
125,517 0 184,093 
125.517 0 184,093 
125,517 0 164,093 
125.517 0 184.093 

125.517 0 184.093 
125.517 0 184.093 
125.517 0 184,093 
125.517 0 184,063 
125.517 0 184.093 

5.31 9.702 0 6.029.624 

(in doflars) 

AQUEDUCT (-9d) 
SANTA ANA DIVISION 

-26 I ReeehasA I -aBB 1 Subtotal 
[la [131 1141 [151 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 35.250 0 352m 
0 275.330 0 275,330 
o 119.073 o rr~,om 
0 168.319 0 168.319 
0 122,014 0 122,014 

0 12,014 0 122,014 
0 122,014 0 122,014 
0 122,014 0 122,014 
0 122,014 0 122,014 
0 122,014 0 122,014 

0 122,014 0 122.014 
0 122,014 0 122,014 
0 122,014 0 122,014 
0 122014 0 122014 
0 122014 0 122,014 

0 122,014 0 122,014 
0 122,014 0 122,014 
0 122,014 0 12,014 
0 122,014 0 122,014 
0 122,014 0 122,014 

0 122,014 0 122,014 
0 122,014 0 122,014 
0 122.014 0 122,014 
0 122.014 0 122,014 
0 122,014 0 122,014 

0 122914 0 122,014 
0 122.014 0 122,014 
0 122,014 0 122,014 
0 122,014 0 12.014 
0 122,014 0 122.014 

0 122,014 0 122,014 
0 122,014 0 122,014 
0 122,014 0 122,014 
0 122,014 0 122,014 
0 122,014 0 122,014 

0 122.014 0 122,014 
0 12,014 0 122,014 
0 122,014 0 122,014 
0 122,014 0 122,014 
0 122,014 0 122,014 

0 122014 0 122.014 
0 122.014 0 122,014 
0 122014 0 122,014 
0 122.014 0 122,014 
0 122,014 0 122.014 

0 5.600.546 0 5.600546 



TABLE B-28 
Capital Costs of East Branch Enlargement Transportation Facilities Allocated to Each Contractor 

(in do8ars) 

SOUTHERN CALIFORNIA AREA 
Ardelope San The - valley- Coaehelle 
W K e m  M Palmdale 

b m d h o  - 
vaaey Molare valley Water Mstrld Totel 

Year W a w  Water Waer Wdef Wder Munlcpal ofsoulhem 
AsencV WBtrld AeenCr AeencV D W  W a e f D M d  CaWamh 

[11 PI PI 141 EI IS] m PI 
1971 0 0 0 0 0 0 0 0 
1972 0 0 0 0 0 0 0 0 
1973 0 0 0 0 0 0 0 0 
1974 0 0 0 0 0 0 0 0 
1975 0 0 0 0 0 0 0 0 

1978 0 0 0 0 0 0 0 0 
1 o n  0 0 0 0 0 0 0 0 
1978 0 0 0 0 0 0 0 0 
1979 0 0 0 0 0 0 0 0 
1BBO 0 8.188 2881 0.434 0 0 53.397 74.000 

1881 0 43.500 15.689 49.893 38 0 =%=? 3M.m 
1- 0 340.317 78.089 350,W 8.660 0 2454390 3PO.Wl 
1883 0 577.318 140915 602.479 9.904 0 5,461 .OW 
1984 0 313.833 SS.480 321.151 3.223 0 

4'120304 
3,034999 2327212 

1885 49.720 458.724 7 0 ~  347,628 4.522 ZS=' 3.527SW 4.484.000 

1888 185.330 1.7RRW2 1.3e3,W 41.898 78.842 13,889,682 17.351.SS 
1687 49.767 2453263 378,362 Pem 1.7nW? 10.819 151,421 19.091.948 23.eOe.000 
1888 124.468 2697,815 504,118 1,711,713 13,787 234.807 23.39S.313 28.885.999 
lS8S 165.448 7.190928 24W.451 1 , 8 7 0 , ~ ~ ~  17,419 l.W7,318 49,563,7(# 62750,001 
1990 82788 6,754,553 2033,528 2332.372 8,680 1282866 48.0141 16 60,493,000 

1-1 34,647 9,%5,875 3.W1,OOa 3,462278 4,807 1,552731 69287.877 87299.W1 
Is92 1.548 2e30Qse 2538378 275 S2SW 49.86&074 83.7S3.Wl 

7'Bnm 22S7,356 1883 BB 45esW 428.484 12 1,311824 35218.277 44.638.000 
1984 0 1.752.945 714,894 0 0 379.269 1 1.078.8S2 13,S26.000 
1865 0 99,185 38.109 0 0 0 648.728 782000 

1886 0 0 0 0 0 0 0 0 
1097 0 0 0 0 0 0 0 0 
1- 0 0 0 0 0 0 0 0 
1988 0 0 0 0 0 0 0 0 
MOO 0 0 0 0 0 0 0 0 

TOTAL 663,766 47.814845 14,W?i851 18.~~e.756 121.890 7,863,754 332,628,332 420.4S6.000 





SOUMERNCAUFORNWAREA 
sen The 

- A n l e k p e -  
M 

- MetropdPw 
v* valley MOlave pahddB Valley WtderDlstrld Tad 

yew ~ e s t  K m  waer waer  wster waer  ~~mleipal of southem 
WaaAgamy D M d  AWW AfWV Dlsbld WaerDieMd CaPfomla 

111 R [3] [41 m [el m [el 

1971 0 0 0 0 0 0 0 0 
1972 0 0 0 0 0 0 0 0 
1973 0 0 0 0 0 0 0 0 
1974 0 0 0 0 0 0 0 0 
1975 0 0 0 0 0 0 0 0 

1976 0 0 0 0 0 0 0 0 
1977 0 0 0 0 0 0 0 0 
1978 0 0 0 0 0 0 0 0 
1979 0 0 0 0 0 0 0 0 
1980 0 0 0 0 0 0 0 0 

1981 0 0 0 0 0 0 0 0 
1982 0 0 0 0 0 0 0 0 
1983 0 0 0 0 0 0 0 0 
1984 0 0 0 0 0 0 0 0 
1985 0 0 0 0 0 0 0 0 

1986 0 0 0 0 0 0 0 0 
1987 0 0 0 0 0 0 0 0 
lsee 0 0 0 0 0 0 0 0 
1969 0 0 0 0 0 0 0 0 
1960 0 0 0 0 0 0 0 0 

1991 0 8.155 2223 a.383 0 1.443 57,181 Z.305 
1992 0 50,179 16.198 14.098 0 11.271 339.W 
1993 0 21,403 7.178 5.183 0 4.874 143247 
1994 0 17,336 631 1 0 6.890 316.923 

%'?E 
$5: 394,751 

1995 0 12884 551 1 0 4.995 245,803 308,107 

1998 0 37.1 15 12884 6.31 1 0 4,695 245,803 308.107 
1997 0 37.1 15 5.31 1 0 4.895 245,803 :2z 1998 0 37.115 5.31 1 0 4,995 245.803 
1969 0 37.1 15 12884 5.31 1 0 4,995 245.803 

3% 
306.107 

2000 0 37.1 15 12884 5.31 1 0 4.995 245.803 308.107 

2001 0 37.1 15 5.31 1 0 4.895 245.803 308.107 2% 2M)2 0 37.115 5.31 1 0 4.995 245,803 308.107 
2003 0 37.115 12,884 5.31 1 0 4,995 245,803 306.107 
2004 0 37,115 12,884 6.31 1 0 4,995 245.803 308.107 
2005 0 37.115 12,884 6.31 1 0 4.885 245.803 308.107 

2008 0 37.115 12,884 5,311 0 4.995 245.803 308.107 
2007 0 37.115 5.31 1 0 4.995 245.803 ;2z 2008 0 37,115 5.31 1 0 4,- 245.803 
2M#I 0 37.115 12,884 5.31 1 0 4.995 245.803 

%;E 
308.107 

2010 0 37.1 15 12,884 5.31 1 0 4,995 245,- 308.107 

201 1 0 37.115 12884 5.31 1 0 4.995 2% 308.107 
2012 0 37.115 12884 531 1 0 4.995 308.107 
2013 0 37.115 12884 6.31 1 0 4,995 245,803 308.107 
2014 0 37,115 12884 5.31 1 0 4,995 245.803 306.107 
201 5 0 37.1 15 12884 531 1 0 4.995 245.803 308.107 

2016 0 37.115 12884 531 1 0 4.995 245.803 308.107 
2017 0 37.115 5.31 1 0 4.995 245,803 308.107 ;2z 2018 0 37.115 5.31 1 0 4.995 245.803 308.107 
2019 0 51,115 12884 5,311 0 4.995 245.803 306,107 
2020 0 37.1 15 12884 5.31 1 0 4.995 245.803 308.107 

2021 0 37.115 5.31 1 0 4.995 245.803 306.107 :2z 2022 0 37.115 5.31 1 0 4.895 245.803 308.107 
2023 0 37.115 12884 6,311 0 4.995 245.803 308,107 
2024 0 37.1 16 6.31 1 0 4.995 245.803 308.107 ;2= - .  0 37.1 16 6.31 1 0 4.995 245,803 308.107 

2028 0 37.115 12884 5,311 0 4,995 245.803 308,107 
2027 0 37,115 12884 5.31 1 0 4.995 245.803 308,107 
2028 0 37.115 5.31 1 0 4.- 245,803 308.107 ;2z 2029 0 37,115 5.31 1 0 4,995 245.803 308,107 
2030 0 37,115 12.884 5.31 1 0 4,995 245.803 308.107 

2031 0 37,115 12884 5.31 1 0 4.995 245.803 306.107 
2032 0 37.1 15 5.31 1 0 4.995 245,803 308.107 ;% 2033 0 37.115 5,311 0 4,995 245.803 308.107 
2034 0 37.115 12884 6,311 0 4,895 245.803 308.107 
2035 0 37,115 12884 5.31 1 0 4.995 245,803 308.107 

TOTAL 0 1.649.743 57l.lTI 245.704 0 229273 10,934,314 13,630,170 



TABLE B-3 1 
I 

Total East Branch Enlargement Facilities Transportation Charge for Each Contractor 

fin d o b )  

SOUMERN CALIFORNIA AREA 
Antekpe 

Calendar Valley- ~aeehella 
SenBemardho The 

m K e m  valley Desert 
valley MetropdPen 

Year waer 
Moiave Palmdele Mu- WaerDistrld 

waer waer weter water w* 
Aeencv Db3tdd Aeencv MBbict Disbict womle 

OfSollhem 
AeencV 

Tatel 

[11 [a [31 (41 m Is) m [el 



TABLE B-32 
Annual Surplus and Unscheduled Water Deliveries 

SOUTH BAY AREA SAN JOAQUIN VALLEY AREA 
Calender A C E  

& WCD, kee 
ZONE 7 ACWD SCVWD Tdel DDWD DRWD WSlD 

[11 [21 R [41 15) 181 m 
1973 0 0 2499 24W 4.104 13,192 2814 
1974 0 0 2334 2830 4.128 33,391 1.539 
1975 0 0 18,470 18,470 7.485 40,555 3,448 

1976 3.838 4.147 24,706 32.488 5.727 30,922 3.457 
1977 0 0 0 0 0 0 0 
1978 0 0 0 0 0 7.588 0 
1970 0 0 15.SS8 1 S.SS8 0 38,646 0 
1- 0 0 14278 14278 8.092 39.079 0 

1081(b 0 0 18.620 18,620 10.647 32327 %a 
I = ? @  0 0 1.303 1.303 8.359 14.483 (128 

1883 0 0 0 0 0 13.019 0 
1884 0 0 3.663 3.663 7,419 19.600 0 
1985 0 0 9.838 9,838 6,095 7,638 0 

1986(0 0 0 2595 2695 3.970 603 1.130 
1 W7(d 0 0 6 . W  8,949 2,513 0 1.878 
1888 0 . o  0 0 0 0 0 
lees 0 0 0 0 0 0 0 
leso 0 0 0 0 0 0 0 

TOTAL 3.638 4.147 121.B52 129,735 64.609 291.118 18,182 

SOUTHERN 
SAN JOAQUIN VALLEY AREA CALIFORNIA TOTAL 

C;elender (Lpslfinued) AREA ALL 
Area AREAS 

year(a w(@ KCWA OFWD n e w S D  TOW LClD 
[81 PI [lo] 11 11 11 21 ~141 

1973 5.800 163.744 ' 1,013 63.888 264.455 80 257,034 
1974 1,972 289.433 3,471 68,669 412.823 87 41 5.924 
1976 3.769 410,820 3.678 132208 801.869 358 820.685 

1976 3.720 442.150 3.840 msOB 647.622 0 580.1 10 
1877 0 0 0 0 0 0 0 
1978 0 8.823 8 0 18215 0 16215 
197B 1 ,000 624247 BBB 68.342 830,832 0 646.830 
1- 0 327233 718 14.817 387.939 0 402217 

lWl@ 624,681 2,780 21- 888261 247 e o S , a  

:E? 124,736 721 87366 214.670 0 21 5.873 
0 0 0 13,019 0 13.019 

1884 230,691 1.844 0 269254 0 262917 
1985 168,468 764 68.887 297.868 0 307.508 

t w o  14,087 247 12788 34.026 0 36.620 
1087(d 52.046 265 51 208 107.958 0 114.807 
l e a  0 0 0 0 0 0 0 
lees 0 0 0 0 0 0 0 
1890 0 0 BO 0 BO 0 BO 

TOTAL 18.051 3,408.779 19.831 848,!SO 4.687.890 760 4,768,375 

a) All ddiwim we surplus weter delivwiea unless othemise indioated. 
b) hdudm surplus and u-uled water. 
C) Indudas 12270 aorsffeat of 1985 surplus w a h  carried orer and deliired during January and February 1986. A h  ldudm 

22034 -feet of unscheduled water. 
d) Unaoheduled water only. 
e) D i  megad with Tulm Lake Besin Water !Storage D i d  d f d v e  J a m  1.1W1. 



TABLE B-33 
Power Costs for Pumping Surplus Water 

(in dollars) 
i 

and Wheeler end 
DdVaPe Banks DasAmigos BuenaVinta R#ge CMBmen Edmoneton Badgerm 
~ ~ ~ R r m p i m R m p b n p R m p t n O R m p i n O R m p b p ~  
Phtfi Plal$ Pm Pm Pm Pm M Phta 
PI [21 PI [41 [sl [el m 181 

. 

Capacity 
Energy 
Total 
1975 
Capacity 
Energy 
TPtal 
1976 
Capacity 
Energy 
Total 
1977 
oapacitV 
E m w  
TDtal 
1878 
Capacity 144,188 51,403 
Energy I H I  15.03s 8.591 
Total 159.227 57.684 
19% 
aapadty 
energy 
Total 
lee0 
Capacity 

:zgy 
'& 
Energy 
Total 
1882 
Capacity 
Energy 
T W  
1883 
oapadtV 
E m w  
Total 

1884 
Capacity 

FreY 
0 0 

E n w  
Total 
1888 
CapsdtY 

:;BY 
1887 
Capacity 
EMBY 
TWal 
1888 
Capacity 
E m w  
Tml 

1889 

w=w 
E n w  
Total 

1890 

F 
Energy 
Tmal 

I I I 
W D  TOTALI 998.480 I 13,177,966 5,694,684 1230.7Ri 285.455 99269 6.050 498.W 1 21.088249 

a) May through December only. 



Power, Replacement, and Administrative Charges for Surplus Water Delivery 

."." 
CapadtV 
E w  
Replacement 
Administrative 
Total 

(in d-1 

1979 
CepaDitV 
EMBY 
Rsplacemrnt 
Administrative 
Total 6 Replacement 

Administrative 

SOUM BAY AREA 

ACWD I SCWD 
FI PI 

CapaoitV 
E w  
Rep- 
Adninisidve 
Total 

SAN JOAQUM VAUEY AREA 

DDWD I DRWD I EWSlD I KCWA(a1 OFWD 1-D 
A [41 [a (61 m 181 

SOUTHERN CALIFORNIA AREA 

A M K  I LClD ( C W D  I DWA 
PI (101 [III (121 

1982 
CepaDitV 
Energy 
R-?-?" Adninstratm, 
Total 

TOM 
(131 

1983 
CepacitV 
Enargy 

L % ! i  
Total 

1884 
CepadtV 
E w  
Rap- 
Adminisidve 
Total 

198s 
CepaDitV 
E w  
Replacement 
Adninislmtive 

1887 
CapadtV 
E m  
RsplaDement 
Adminislmtha 
Total 

1888 
Capaoirv 
Energy 
Rsp- 
Adminbtmtiw 
Total 

leee 
CapaoitV 
Energy 
R e p b M  
Adninistretive 
Total 

1- 
CapsdtV 
EMW 

I Replacement 
AdninIstmh 
Total 

GRAND TOTAL 

4 1962 0sts are p r e l i m  end may change when I982 exchange is taken into amsibmtion. 

'0 

0 0 
0 0 
0 0 
0 490 
0 490 

0 0 
0 0 
0 0 
0 0 

0 0 

6,438 1.094- 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

490 490 490 490 490 490 
490 490 490 490 490 490 

0 0 0 0 0 0 
0 0 0 0 834 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 834 0 

454.462 823.085 50.665 13,439,883 49.018 3,494,593 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 490 490 
0 0 490 490 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
370.522 5.181 1.328 1,329 

0 
0 
0 

4.410 

4,410 

0 
834 
0 
0 

834 
19.889,707 


